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Abstract

Revealed preference theory equates choices with preferences over the consequences these
choices induce. Nevertheless, if a decision criterion prescribes an act for reasons unrelated
to its consequences, the inference drawn regarding preferences can be misleading. I study
the behaviour of non-consequentialist individuals who have preferences for universalisa-
tion. They choose the action that, in a counterfactual scenario where it is also chosen by
everyone else, leads to their preferred consequences. I develop a model for individuals who
value their choices in light of the counterfactual consequences they induce. Choices are
interpreted as revealing a preference for counterfactual consequences. I impose axioms to
single out the most prominent models of universalisation, compare them, highlight and ar-
guably overcome their limitations. I propose a unifying model of universalisation inspired

by the equal sacrifice principle.

1 INTRODUCTION

What would I get if everyone behaved as I do? An individual who acts based on the answer
to this question exhibits universalisation reasoning. In group interactions, universalisation rea-
soning prescribes that individuals consider what would happen if everyone acted as they do.
Universalisation has been shown to have evolutionary foundations (Alger & Weibull, 2013)
and aligns with behaviour observed in experiments (Levine et al., 2020; Miettinen et al., 2020
van Leeuwen & Alger, 2024). Furthermore, it leads to desirable allocations under several nor-

mative frameworks (Roemer, 2010).
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Universalisation appears in the literature in various forms, with two prominent formulations
being Homo Moralis preferences (Alger & Weibull, 2013) and the Kantian equilibrium concept
(Roemer, 2019). Nevertheless, these models lack choice-theoretic foundations, complicating
their unification and empirical testing. Without such foundations, extending the models beyond
symmetric settings becomes challenging. It is unclear what “behaving in the same way”” means
in asymmetric contexts. Furthermore, the conceptual relationship between universalisation and
other pro-social preferences remains unexplored. More worryingly, the models’ predictions
depend on the labels assigned to the primitive objects of choice, namely, actions in games.
Universalisation prescribes considering what happens when everyone chooses the same action,
therefore, changing the names of actions alters the predictions of these models. I show that
developing choice-theoretic foundations for universalisation allows resolution of these issues.

I develop a choice-theoretic model and introduce axioms that characterise preferences for
universalisation. This model enables the unification of previous ones and provides a justifica-
tion for existing empirical identification practices. I also introduce a new class of preferences
for universalisation that are applicable to asymmetric settings. These preferences generalise the
symmetric models, and their predictions are independent of the labelling of actions in games.

The main difficulty in modelling universalisation is that it is a non-consequentialist mo-
tivation. Preferences over actions do not depend on the material consequences these induce.
Therefore, it is not straightforward to identify preferences for universalisation from choices
over material consequences.' Economics is often resistant to considering non-consequentialist
motivations (Fleurbaey, 2019). The classical models of Anscombe & Aumann (1963) and
Savage (1972) illustrate this resistance. In these models, individuals rank mappings from un-
certain states to consequences, usually referred to as “acts”. Preferences for an act inducing
a sure consequence are equivalent to preferences for that consequence. It is impossible to
rank acts according to a criterion that does not depend on their induced consequences without
trivializing such a notion, for example, by including the chosen act in the description of con-
sequences. Thus, the question is whether universalisation, as a form of non-consequentialism,
can be reconciled with the consequentialist approach of choice theory without resorting to ad
hoc solutions.

I show that it is fruitful to study non-consequentialist decision criteria by taking a ranking
over actions, not consequences, as the primitive. An example in Section 1.1 illustrates that
behaviour consistent with preferences for universalisation in a game cannot be rationalised by
a ranking over material consequences. This motivates the use of the choice-theoretic model of
[Luce & Raiffa (1957), where the object of choice is an element of an action set. An individ-
ual chooses an action under uncertainty. The chosen action and the realisation of an uncertain
state lead to a material consequence. The novelty is that these also lead to a counterfactual
consequence, i.e., what would happen under a different realisation of the uncertain state. The
individual cares about both the material and the counterfactual consequences of his actions. If,

in a game, opponents’ actions are interpreted as the uncertain state, an individual with prefer-

'Tt has been suggested by Sen (1973) that non-consequentialism poses a challenge for revealed preference theory.
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ences for universalisation cares about the counterfactual consequence that obtains if everyone
else acts as he does.

The first result of this paper, Proposition 1, establishes the requirement for a weak order over
actions to be equivalent to a weak order over pairs of material and counterfactual consequences.
The necessary and sufficient condition for this equivalence is a property I call Extended Con-
sequentialism, which requires that two actions yielding the same distribution of material and
counterfactual consequences must be ranked equally. If an individual is a consequentialist with
respect to an expanded domain of consequences that includes more than just material features,
his ranking over actions corresponds to a ranking over these extended consequences.

The main result, Theorem I, provides an expected utility representation of preferences over
actions that are additive in material and counterfactual concerns. Extended Consequentialism
implies that preferences are not sensitive to the correlation between material and counterfac-
tual consequences. Using an argument from the literature on conjoint measurement (Fishburn,
1970, Ch. 11), I show that the absence of preferences for correlation guarantees that mate-
rial and counterfactual concerns are aggregated additively. Because the theorem is silent on
the shape of preferences over sure consequences, it reveals that universalisation and pro-social
preferences are distinct attitudes; it is possible for an individual to exhibit both, consistent with
empirical evidence (van Leeuwen & Alger, 2024). The theorem implies that welfare analysis
for individuals with preferences for counterfactual consequences cannot use material conse-
quences as a currency, contrary to the standard practice in Kantian Equilibrium models (Roe-
mer, 2019). An individual with consequentialist preferences can always be compensated with
material payoff, such as money, to refrain from taking a specific action. This is not true for
individuals with non-consequentialist preferences, as they desire to induce a specific counter-
factual consequence. Non-consequentialist individuals thus suffer when they cannot choose the
action they prefer, regardless of any material compensation. I thus argue that welfare criteria
for non-consequentialist preferences may encompass a form of freedom of choice.’

By complementing the axioms of Theorem 1, I provide a choice-theoretic foundation for
Homo Moralis preferences for universalisation a la Alger & Weibull (2013) and the various
definitions of Kantian Equilibrium by Roemer (2019), both of which constitute a generalisation
of the model by Laffont (1975). In particular, the axioms link rankings over actions to the
universalisation counterfactual envisioned by the individual. I discuss the testability of these
axioms and how they provide guidance for empirical research. I comment on the difference
between my foundation for Kantian Equilibrium and that of Roemer. I argue that his model’s
properties can be preserved by abandoning the distinction between the “optimisation protocol”,
a concept he introduces, and preferences, resulting in a more parsimonious framework.

The model allows me to develop a novel concept of universalisation inspired by the equal
sacrifice principle (Mill, 1885; Young, 1988). Consider an individual with any given aim.
Given a profile of actions in a game, the individual evaluates a deviation by considering the

consequence that would occur if their opponents also deviated to induce an equivalent differ-

2See, for example, Fleurbaey (2008, Ch. 10).



ence in aim satisfaction, that is, an equal sacrifice. I show that this counterfactual evaluation is
equivalent to that of Homo Moralis and Kantian Equilibrium in symmetric games. Moreover,
its predictions do not depend on the labelling of actions, nor does its definition require the veil
of ignorance construct used to define Homo Moralis in asymmetric contexts.

The paper is organized as follows: In Section 2, I introduce the primitives of the model
and the main axioms. The main theorem is presented in Section 3. In Section 4, I derive
characterisations of various models of universalisation. A novel definition of universalisation,
called equal sacrifice universalisation, is introduced in Section 5. Section 6 concludes the paper.

A literature review and illustrative example follow.

Related literature. In this paper, I study a decision problem as modelled in [Luce & Raiffa
(1957), featuring a mapping between pairs of actions and states to consequences. I consider a
two-dimensional alternative in which also a counterfactual consequence is induced by a second
mapping, that describes what would happen under a different realisation of the state. The
analysis builds on an observation by Battigalli et al. (2017). The authors show under which
conditions [Luce & Raiffa’s approach is equivalent to the more tractable one of Anscombe &
Aumann (1963). The requirement guaranteeing equivalence of the two is an assumption of
consequentialism. The individual in Luce & Raiffa must be indifferent between two actions
that induce the same distribution of consequences. I extend consequentialism to comprise both
material and counterfactual consequences. The approach allows rationalising universalisation
without expanding the set of consequences.

The model here is reminiscent of context-dependent preferences by Gilboa & Schmeidler
(2003). They study collections of individuals’ preferences, one for each possible belief, over
their actions and an uncertain state. As in this paper, the state is interpreted as opponents’
choices. They also start from a primitive ranking over individuals’ actions and obtain an ex-
pected utility representation in games. I argue in the motivating example in Section 1.1 that the
more structured approach of this paper is necessary to characterise preferences for universali-
sation.

The intuition that non-consequentialist individuals do not care about an act because of
its consequences has been highlighted by Chen & Schonger (2022), who develop a choice-
theoretic model to guide an experiment testing for the presence of non-consequentialist prefer-
ences. They argue that, to identify non-consequentialism from choice, individuals must face the
possibility that their actions will not be implemented or observed by the experimenter. Their
model has a different interpretation compared to mine. In their experiment, subjects knew that
there was a chance that their action would not have been implemented, whereas here there is
no such possibility.

The introduction of counterfactual consequences allows me to distinguish universalisation
from the related concept of magical thinking, studied from a choice-theoretic perspective by
Daley & Sadowski (2017). An individual exhibits magical thinking if he expects the probability
the opponent selects a specific action to increase if he chooses that action. They provide axioms

on behaviour in symmetric games that characterize magical thinking. I show that magical
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thinking and universalisation are different from a choice-theoretic perspective. An individual
with preferences for universalisation does not believe he affects opponents’ choice.

The theory developed here is distinct from various forms of regret aversion (LLoomes &
Sugden, 1982). In regret aversion, individuals consider their payoff in a counterfactual scenario
where they have chosen differently. In contrast, the theory presented here involves individuals
considering a counterfactual scenario where the uncertain state has a different realisation.

In this paper, I provide a choice-theoretic foundation for various models of universalisation.
The two main alternatives are Homo Moralis preferences by Alger & Weibull (2013, 2016);
Alger et al. (2020) and Kantian Equilibrium by Roemer (2010, 2015, 2019). In two-player
games, Homo Moralis maximises a convex combination of his payoff and the payoff he would
obtain if his opponent behaved as he does. The authors show that, among the set of continuous
preferences, Homo Moralis is the only one that is evolutionary stable for all the game proto-
cols their model covers, when interactions take place under incomplete information, and there
is assortativity in the process. The result is generalised to multiplayer games and structured
populations by Alger & Weibull (2016) and Alger et al. (2020). Roemer (2019) introduces a
new solution concept, Kantian Equilibrium. He argues that, if individuals are Kantian rather
than Nash optimisers, when considering deviating from an action profile they assume other
players will deviate in an equivalent manner, where “equivalent” is defined in various ways.
Alger & Weibull derive novel preferences from evolutionary analysis and Roemer changes the
equilibrium concept, when compared with selfish/Nash individuals. I comment on the relation
between these two models in the body of the paper.

This paper relates to the literature investigating universalisation and other non-consequentialist
motivations in various settings. Some of these study moral attitudes or their relation with pro-
social preferences, as Dewatripont & Tirole (2024), Ellingsen & Mohlin (2024), Fleurbaey et
al. (2024) and Laslier (2022). Others are applications in economic environments, including
bargaining (Dizarlar & Karagozoglu, 2023; Juan-Bartroli & Karagozoglu, 2024), contract the-
ory (Sarkisian, 2017, 2021a,b), public goods (Brekke et al., 2003), social norms (Juan-Bartroli,
2024), taxation (Sobrado, 2022), vaccination (De Donder et al., 2023) and voting (Alger &
Laslier, 2022; Dierks et al., 2024; Grillo, 2022). Finally, there is interest in choice-theoretic
models of individual moral attitudes. For example, Ponthiere (2023) and Ponthiere (2024)
study Epictetusian and Stoic preferences, while Shi (2024) introduces a preference for a social

minimum consumption level.

1.1 ILLUSTRATIVE EXAMPLE

I illustrate the contribution of this paper through an example. I show the issues arising with
universalisation if consequences are exclusively material. In these cases, choices cannot be
rationalised by a complete and transitive preference relation and predictions depend on the
labelling of actions. I then discuss the solution I propose and how it relates to the existing
literature.

Two individuals play the following game. They can go left (¢), middle (m) or right (7).
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The numbers in the table are monetary rewards.

1 Y2 o 1
po| Y2 e

l m
¢ 11,1 0,0 0,0
m 0,0 0,0 1,1
r 0,0 1,1 0,0

Table 1: Preference reversal.

Assume the row player has beliefs p, highlighted in blue in Table | and conjectures his
opponent will play ¢ or m, each with probability % By choosing a mixed action, the row player
can induce any distribution over consequences that mixes between (0, 0) for sure and (1,1)
or (0,0) with equal probability. If the row player has preferences for universalisation, he will
choose /, since it is the action that, if implemented by everyone in this game, maximises his
monetary payoff. From a revealed preference perspective, it is inferred that he prefers the lot-
tery % (1,1) + % (0,0) to the sure consequence (0,0). Now, consider a second scenario where
the same individual has beliefs 1/, in red in Table 1, according to which his opponent plays m or
r with probability % The feasible set of lotteries over consequences is the same as before. Ac-
tions m and r induce the midpoint between (0, 0) and (1, 1) whereas ¢ induces the sure conse-
quence (0,0). The row player still chooses /, as it is again the action that maximises his payoff
if implemented by everyone. When (0, 0) was available, he revealed to prefer  (1,1)+ 3 (0, 0).
Nevertheless, he exhibits a preference reversal in the second scenario, thus violating the weak
axiom of revealed preference. There is no complete and transitive preference relation on lotter-
ies consistent with this choice pattern. This impossibility does not occur for consequentialist
preferences defined on distributions of material consequences, such as selfishness, altruism,
inequity aversion, or maximin. Therefore, functional forms for preferences for universalisation
in the literature represent orderings over objects that are different from distributions over ma-
terial consequences. This implies that preferences over material consequences should not be
the relevant measure for welfare analysis of an individual exhibiting universalisation reasoning,
contrary to what Roemer (2019) proposes.

That the mere inclusion of material consequences, monetary rewards in this example, does
not allow to incorporate all the relevant features of a decision problem is not new. Context-
dependent preferences by Gilboa & Schmeidler (2003) can handle this issue. The authors
derive an expected utility representation for preferences ranking pairs of actions and state reali-
sations, corresponding, in both this paper and theirs, to opponents’ actions. Context-dependent
preferences rationalise universalisation in this example, as one would obtain a real number
in the table above such that ¢ is preferred to both m and r regardless of column player’s ac-
tion. Although this works, such a general model is silent on the determinants of preferences

and makes it difficult to test a particular hypothesis, such as the presence of preferences for
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universalisation. Moreover, they consider beliefs as primitive objects, making it difficult to
distinguish universalisation from magical thinking. One solution is to use a less general model
that specifies the relevant features of the decision problem. For example, in psychological
games preferences depend on both material consequences and players’ beliefs (Geanakoplos et
al., 1989; Battigalli & Dufwenberg, 2009). With reciprocity, preferences depend on previous
opponents’ actions (Charness & Rabin, 2002). In these cases, beliefs or previous actions are
consequences. The primitives of these models can be elicited or observed. I take a similar
route, studying a decision problem in which preferences are observable. Such a modelling
choice gives empirical guidance, as I discuss in Section 3. I defend again this methodological
stance in Section 6.

This example shows that universalisation depends on the labelling of actions. To avoid the
preference reversal, it would suffice to swap the labels of one individual’s actions, changing m
to r and vice versa. Indeed, Roemer (2019) discusses in multiple instances how to change the
label of actions to define and employ universalisation. In Section 5, I present a novel definition
of universalisation, relying on the general theory, that is equivalent under any redescription of
actions.

2 MODEL

In this section, I introduce the primitives of the model and axioms to derive a general functional
representation of preferences of which particular cases are studied in the rest of the paper. For
any set X, I denote with A (X)) the set of finite probability distributions over X.

Primitives. I study decision problems under uncertainty defined as follows.

DEFINITION 1. A decision problem is an ordered list D = (A, S,C,p, o, zA),featuring:

* a set of actions A, the set of mixed actions is A (A);

a finite set of states of the world S

* a set of consequences C';

a material consequence function p : A x S — C;

a counterfactual consequence function ¢ : A x S — C;

* a ranking over mixed actions =%

The material consequence function maps actions and state realisations to consequences. It
is related to the nature of the decision problem. The counterfactual consequence function is
instead a feature of the individual. It describes the link between his behaviour and a coun-
terfactual consequence he envisions. A counterfactual consequence function is such that, for

all actions @ and states s, it holds that ¢, s = p, . for one specific s'. The counterfactual
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consequence is the material consequence under an alternative realisation of the state of the
world. Counterfactual consequence functions are unobservable. However, they can be inferred
from behaviour under certain conditions. I will discuss this point when I introduce models of
universalisation that allow such an inference.

Each pair of pure action a and state realisation s induces a pair of material and counterfac-
tual consequences (¢, ') = (pa,s, Pa,s) Where ¢, ¢ € C. Any mixed action o € A (A) induces
an Anscombe & Aumann (AA) act p, : S — A(C) leading to consequence ¢ under state s
with probability p, s (¢) = a({a € A| pss = c}). The same holds for ¢,. I refer to p, as the
material act and to ¢, as the counterfactual act. Each mixed action « induces therefore the AA
act (po @), : S = A(C x C), mapping states to distribution over pairs of consequences. I
assume there exist mixed actions that, under various states, can induce every possible pair of
distributions of consequences. A sufficient condition for this to hold is that for each pair of
consequences (¢, ¢') there exists an action a such that (p, s, ¢as) = (¢, ) for all states s. This
is a standard richness assumption.

The consequence functions allow me to study under which conditions choice of an action
can be interpreted as a revealed preference for consequences. It is impossible to investigate
this link in von Neumann & Morgenstern, Anscombe & Aumann or Savage decision problems.
In von Neumann & Morgenstern, individuals choose lotteries over consequences. There is no
conceptual distinction between action and consequence. As for Anscombe & Aumann and
Savage, the objects of choice are acts, functions from states to consequences. In the language
of this paper, a Savage act is the section at A of the material consequence function p, : S — C.
These are richer than von Neumann & Morgenstern, but still collapse the relation between

action and consequence.

Axioms. Throughout the paper, I assume preferences satisfy the von Neumann & Morgen-

stern axioms.

AXIOM 1. (vNM) For all actions o, o/, " :
1. (Weak Order) the ranking =* is complete and transitive;
2. (Continuity) the sets
Ael0 1] [da+(1=XNa' z*a"} and {X€[0,1] | Z* Aa+ (1 - N)d'}
are closed;

: A 1 1.nm A1 7 1. n
3. (Independence) if o ~* o' then ;o + 50" ~* 50’ + 5" .

To avoid trivial cases, I assume the following.
AXIOM 2. (Non-degeneracy) There exist actions o, ' such that o = o'.

The crucial axiom in this paper imposes that the individual is indifferent between two ac-
tions that induce the same material and counterfactual acts, namely the same distribution over

consequences in each state.



AXIOM 3. (Extended consequentialism) For all actions «, o/, if po, = por and ¢o = Py, then
A

a~* o

Extended consequentialism allows the individual to prefer an action to another even if these
two induce the same material act. In consequentialist models this possibility is ruled out. One
could also be indifferent between actions that induce the same counterfactual act, but different
material act. As I show in Section 4, this is the case for individuals behaving according to
Kantian Equilibrium and for the extreme case of Homo Moralis, Homo Kantiensis. I refer to
such a preference as purely non-consequentialist. Being either purely consequentialist or non-
consequentialist is consistent with Extended consequentialism. In general, individuals who care
about both material and counterfactual consequences satisfy Extended consequentialism with-
out being purely consequentialist or non-consequentialist. Extended consequentialism 1is also
a reduction condition. The individual cannot prefer a compound lottery over actions that leads
to the same acts as a simple lottery. Lastly, Extended consequentialism rules out preferences
for the correlation structure between the two acts. A weakening of Extended consequentialism
allowing for preferences sensitive to the correlation between material and counterfactual acts
requires indifference between actions o and o if (po @), = (po ).

The next axiom requires a new piece of notation. Define an incomplete ranking over acts
f e A(C) asfollows: f = f' <= a =* o forall o, such that p, = ¢, = f and

Par = o = [".

AXIOM 4. (Separability) For all actions «, o, the following two conditions hold:
1. if o = Gar, pa = fand poy = f', then f = f' <= a =4 a/;
2 if po = Por G = Fand G = f', then f 15 f = a 24 o,

Separability imposes that the ranking over acts in the two dimensions, material and coun-

terfactual, is the same.

3 FUNCTIONAL REPRESENTATION

From Actions to Consequences. My first result shows that choices of actions can be inter-
preted as revealing a preference over pairs of material and counterfactual acts if and only if

Extended consequentialism holds.

PROPOSITION 1. Assume the ranking = is a weak order. Then, the ranking over AA acts =°
defined as

(pod), 2 (pod), <= az’d

is a weak order if and only if =-* satisfies Extended consequentialism.

3The axiom can thus be interpreted as an adaptation to an AA setting of a requirement of in conjoint measurement
(Fishburn, 1970, p. 149).



All proofs are in Appendix B. Proposition | shows that Extended consequentialism is cru-
cial to derive a ranking over acts from the primitive ranking over actions. Since the counterfac-
tual consequence function is not observed, one viable option is to observe a strict preference
for an action compared with another that induces the same material act. Chen & Schonger
(2022) opt for this identification choice, relying on a simple theory where individuals have
lexicographic preferences for “moral” actions. A second way consistent with Proposition |
is to specify the counterfactual consequence function ¢ and structurally estimate a preference
for specific counterfactual consequences. Miettinen et al. (2020) and van Leeuwen & Alger
(2024) and take this route to investigate the presence of preferences for universalisation in lab

experiments.

Linear Aggregation. I show next that the vINM axioms, Non-degeneracy, and Extended con-
sequentialism characterise an individual who behaves as if he has two rankings over material
and counterfactual acts. The same conditions guarantee that the two rankings are aggregated
linearly. Moreover, if Separability holds, then the two rankings are the same. Theorem | links

axioms to a functional representation of preferences over actions.

THEOREM 1. The ranking == satisfies vNM, Non-degeneracy and Extended consequentialism
if and only if there exist nonconstant functions u’,u® : C' — R and a probability distribution
w € A(S) such that, for all actions o, o/,

azad <= Ul(a)>U(d)

where

Ua) =Y 1(5) D pas(@)u” () + Y 1(s) D das()u’ (). (D

Moreover, =* satisfies vNM, Non-degeneracy, Extended consequentialism and Separability
if and only if there exists a nonconstant function v : C — R and X € [0, 1] such that for all

actions o, o/,

azad <= Ula)>U(d)

where

U(@) = (1= X319 pas Qu(@ + A1 ()Y bas @ule). @

The functions u”,u® and u are unigue up to similar positive affine transformations and | is

unique.
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Theorem | states that choices of mixed actions satisfying the axioms are consistent with
the following utility function: when choosing «, the individual evaluates the probability that
each state s realises according to his subjective belief j; each state realisation induces two
distributions over consequences, p,, s and ¢, s; each consequence is then evaluated according
to the functions u”, u® or u. The functional representation of ~“4 aggregates material and
counterfactual concerns linearly.

I do not derive the form of u”,u® and u; the individual may have any preferences over
consequences. This fact clarifies the difference between my exercise and, as an example, that
of Rohde (2010). Rohde (2010) establishes conditions on a ranking over collective monetary
rewards that characterise inequity aversion. In the language of the present paper, she studies
the shape of u”. The axioms here imply nothing about such shape. The representation allows
the individual, as an example, to both exhibit preferences for universalisation, as captured by
the shape of ¢ and, say, inequity aversion, as captured by u®. Then, in a game, the individual
would choose the action that, if implemented by everyone else as well, satisfies his inequity
averse preference. Theorem | clarifies that pro-social and non-consequentialist preferences are
not exclusive. On the contrary, these two can coexist. In the next section, I provide foundations

for game-theoretic notions of universalisation building on Theorem 1.

4 PREFERENCES FOR UNIVERSALISATION

In this section, I study particular cases of the functional representation of preferences in The-
orem |. I introduce axioms to derive several versions of preferences for universalisation in
games. For this aim, I must link individual decision problems to games. Unfortunately, how
to construct such a link is not clear.” For the purpose of this paper, I proceed as follows. I
define games assuming players have preferences over mixed actions profiles, as usual. I study
decision problems in which the set of uncertain states for each player is the set of opponents’
actions. I impose axioms on preferences over mixed actions in individual decision problems to
obtain functional forms of preferences for universalisation and compare them with their game-
theoretic counterpart in the literature. I use the same symbol >~ for both player’s i preferences
over mixed actions profiles in the game and his preferences over mixed actions in his decision

problem. Restricting attention to two-player game suffices.

DEFINITION 2. A normal-form game is an ordered list G = ({1, 2},C, (A, i?)ieg 2y P ¢>

featuring:’
* set of players {1,2};

* set of consequences C';

4Mariotti (1995) raises the problem. Battigalli (1996) and Hammond (1998) provide further discussion. Perea
(2024) develops a new promising approach building on context-dependent preferences by Gilboa & Schmeidler
(2003).

>The textbook by Bonanno (2018) discusses games whose primitives are ordinal preferences.
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* finite set of actions A; for each player i;

* material consequence function p : A; x A_; — C;

* counterfactual consequence function ¢ : A; x A_; — C;
o player i’s ranking over mixed actions =*.°

As in the previous section, pure actions profile (a;, a_;) induces the material consequence
Pas.a_;- Mixed actions profile (o, a—;) induces instead a probability distribution over material
consequences pq, o_, € A(C). The probability that any consequence c realises under mixed
actions profile (az, —i) 1S Pa;.a_; (€). The same holds for counterfactual distributions of con-
sequences ¢, »_, € A (C). When playing the game G, player i is facing the decision problem
D; = (Al, A, Cip, o, 7 ) as in definition 1. In all the following sections, I assume p and ¢
are the same for both players.

Preferences over mixed actions profiles are represented by a utility function that is consis-

tent with equation 2. In other words,

Ui (aiy Q_ z Z a—z a—; Z Poa_; + >\ Z a—z a_; Z gba“a, )

3)

for all ¢ and (o, «—;). These are the preferences U, («;) individual ¢ has in his decision
problem, as in equation 2, when his beliefs coincide with ;. To study the relation between
equilibria in games and decision problems, I introduce the notion of an optimal action, an action

that is preferred to all available actions in the decision problem.

DEFINITION 3. A mixed action a; € A (A ) is optimal in decision problem D; if it is maximal
for the ranking =2, i.e., o; € {of € A(A) | of Zf of foralla] € A(A;)}.

1 NI

In the following subsections, I study conditions under which preferences over mixed actions
are equivalent to various notions of universalisation. I start with Simple Kantian Equilibrium
by Roemer (2019), to later proceed with Homo Moralis by Alger & Weibull (2013) and con-
clude with Multiplicative Kantian Equilibrium by Roemer (2019). I supplement results with

discussions on the interpretation of these concepts and the relation between them.

4.1 HoOMO KANTIENSIS AND SIMPLE KANTIAN EQUILIBRIUM

In this section, I restrict attention to symmetric games, where A; = Ay = Aand U; (aq, ) =
Us (a2, o) for all mixed actions profiles (o, ap). Simple Kantian Equilibrium is defined as

follows.

DEFINITION 4. An actions profile (o, o) constitutes a Simple Kantian Equilibrium (SKE) of

the symmetric game G if, for all players i and actions o/

® Action sets should be rich enough for Theorem | to hold. In any game, only a subset of these actions are feasible.
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A symmetric mixed actions profile constitutes a Simple Kantian Equilibrium if it induces
the best distribution over material consequences over all symmetric mixed action profiles. I
show that a mixed action in a SKE profile is an optimal mixed action for Homo Kantiensis
preferences.’

DEFINITION 5. A ranking over mixed actions =% is a Homo Kantiensis (HK) preference if it

7

is represented by

Ui (@) =3 P (0) i ).
for all a.

When evaluating any mixed action o, a Homo Kantiensis only considers the distribution
over material consequences induced when his opponent chooses « as well.

I first impose conditions on preferences in decision problems to obtain HK preferences. For
the purpose, I derive an incomplete ranking over distributions of counterfactual consequences.
Consider an action « inducing the same distribution over counterfactual consequences in any
state, and therefore a constant counterfactual act ¢, s = ¢, for all s, s’. For all distributions

A
i

over consequences 7,7y € A (C), Idefine vy = 7/ <= a =2 o for all o, o’ such that
Pa = Pa’s Pas = 7y and ¢ s = ' for all s, s’. This definition allows me to introduce the next

axiom.

AXIOM 5. (Universalisation Counterfactual) For all mixed actions «;, o,

A ¢
Q; >_z' Q; < Paje; iz Pal ol -

Universalisation Counterfactual imposes that any mixed action «; is preferred to o, when-
ever the distribution over material consequences induced when both players choose «; is pre-
ferred to the distribution induced when both players choose «, as measured by the ranking ,ﬁf.
The axiom allows characterising HK preferences.

PROPOSITION 2. The ranking over mixed actions = satisfies vNM, Non-degeneracy, Ex-
tended consequentialism and Universalisation Counterfactual if and only if it is a HK prefer-

ence.

Proposition 2 shows that when Universalisation Counterfactual complements the axioms in
the first part of Theorem 1, then the individual acts as a HK. A corollary is that an optimal
action in a decision problem with HK preferences is also part of a symmetric mixed action
profile constituting a SK