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1.4. Temporal extension of the project: 36 months

1.5. Abstract

The project aims at bridging the gap between the two main paradigms in formal philosophy and
economics on the formation of collective attitudes: the deliberative and the aggregative views.
Preferences and beliefs are routinely attributed to groups. A jury can believe the accused to be guilty,
and a professional board can officially voice its disapproval of certain practices by its members. On
the deliberative view, group attitudes stem from a consensus reached after a structured exchange of
opinions. On the aggregative view, group attitudes are formed by putting together the possibly
diverging views of individuals, through a formal voting procedure for instance.

Deliberation and aggregation are two stages in the process of collective attitude formation. We
cannot deliberate endlessly. When disagreements persist, aggregating, e¢.g. by voting, might be the
only way to arrive at a group opinion. So deliberation and aggregation are not competing, but
complementary approaches. Up to now, however, they have mostly been studied separately. This is
an important limitation, at many authors have defended the view that deliberation and aggregation can
enhance each other: Deliberation can help aggregation, for instance by preventing preference cycles.
And aggregation can take heed of the fact that, for instance, an opinion cluster can form through
deliberation.

The goal of the project is to understand how, and when, deliberation and aggregation can be
conjoined in order to arrive at better processes of collective attitude formation. We will study how
deliberation can be better geared towards aggregation, and how to enrich current models of belief and
preference aggregation to make them more amenable to the results of deliberation.

There is currently an extraordinarily high concentration of leading scholars working in France and
Germany on aggregation and deliberation. By bringing them together, the project will seize the
opportunity of bridging the two research communities. This will involve three main tasks combining
researchers from both countries. The first two tasks will be devoted to deliberation and aggregation
respectively, and the third task will be to synthesize the findings of the first two, from a philosophical
perspective and with respect to applications.

2. STATE OF THE ART & PREVIOUS WORKS

2.1. STATE OF THE ART

2.1.1. General Background of the Project. We often attribute beliefs, preferences and intentions to
groups. One can say that a panel of experts believes that deflation is likely to occur next year, that
Parisians prefer to reduce speed limits in school areas, or that Die Mannschaft intends to win the
next World Cup. Such group attitudes have been extensively studied by philosophers (e.g., Lehrer &
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Wagner 1981, List & Pettit 2011), economists (e.g., Arrow 1951/1963, Black 1958, Sen 1970, Brams
& Fishburn 1983/2007, Fishkin, 1997) and other social scientists.

How are such group attitudes formed? The literature distinguishes two stages: deliberation and
aggregation. A deliberation stage is a process of individual attitude change through public
information exchange. Participants share and potentially revise their own views about certain issues,
and sometimes try to influence the views of others as well. In democratic elections, for instance,
voters exchange opinions and discuss preferences regarding the candidates during the campaign. This
deliberation stage usually precedes voting, which by contrast is an aggregation stage. The individual
attitudes, still possibly diverging, are then merged into group attitudes. As much as possible, the goal
is to construct a complete and consistent group opinion that sufficiently reflects the opinion of its
members.

The deliberation and aggregation stages have been mostly studied separately. Standard social choice
theory is almost exclusively concerned with aggregation, ignoring the deliberative stage and taking
the decision problem (i.e. the objects of interest) and the group members' attitudes as exogenously
given. It does not take into account the fact that these attitudes might be heavily shaped by previous
deliberation or simply by communication between voters. On the other hand, the theory of
deliberative democracy in philosophy and political science (see e.g. Dryzek, 2000) often assumes or
defends the unrealistic claim that deliberation will produce enough agreement among group members,
so that aggregation is no longer needed. Looking at pure deliberation or pure aggregation
considerably narrows the scope of these theories.

Furthermore, deliberation and aggregation can influence each other. Deliberation can help to avoid
known aggregation paradoxes, but it can also break independence between voters. The outcomes of
aggregating post-deliberative individual attitudes are thus distinct from those of aggregating
pre-deliberative attitudes. They can enhance (e.g. Cohen 1989) but also impair each other. We call
these views, respectively, the Enhancement and the Degradation Theses. One of the the main goal of
the project is to make steps towards understanding when these theses hold true.

In order to do that we need a theory of collective attitude formation that integrates these two stages.
In particular, first, we need to understand how to foster the positive effects and minimize the negative
effects of deliberation on aggregation (Task 1). Second, we need to study and design aggregation
mechanisms that are flexible enough to take into account the complexities of individual attitudes after
public deliberation (Task 2). Together, those findings should result in a better understanding of the
condition under which deliberation and aggregation can and should be fruitfully combined in the
formation of collective attitudes. (Task 3). By putting together a broad Franco-German consortium of
experts on deliberation and on aggregation, this project will make crucial steps towards the
realization of these three tasks.

2.1.2. State of the Art: Deliberation. There is a marked asymmetry between the literature on
aggregation (see 2.1.3.) and the one on deliberation. Whereas the mathematical study of aggregation
methods is a well-established and mature area, the formal study of deliberative processes is
comparatively much scarcer. This project will draw from two main models of deliberation from
formal epistemology, logic and economics: deliberation as pooling and as interactive updating. We
will also draw from the recent literature on socio-epistemic phenomena like information cascades,
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belief polarization, and the creation of single-peaked preferences. Finally, we will use some recent
attempts at designing online deliberative methods.

Deliberation as attitude pooling. For agents with graded attitudes, De Groot (1974) and Lehrer &
Wagner (1981) have developed a model in which deliberation is seen as a repeated process of opinion
pooling. This process results in a set of updated individual opinions. At each round the agents publicly
disclose their opinion on a given issue. Then, they adjust their own beliefs in view of those of others.
Mathematically, the updating of one’s opinion in view of those of others takes the form of weighted
averaging — the weights of one agent representing the extent to which she trusts the other members of
the group. Assuming that these respective degrees of trust stay constant through the deliberation, this
process eventually leads to a consensus. An extensive literature has been devoted to the technical
and conceptual exploration of this model. Recently, it has been involved in one of the most disputed
questions in social epistemology, viz. the question of knowing what the attitude of a rational agent
should be upon learning the opinion of others (e.g. Hartmann, Martini & Sprenger 2009).

Deliberation as interactive updating. Building on Aumann’s seminal agreement theorem (1976),
Geanakoplos & Polemarchakis (1982) showed that agreements in groups can be reached through a
repeated process of exchange of opinion and belief revision. Parikh & Krasucki (1990) showed that
consensus can be reached even in groups in which information is not publicly shared, i.e. in organized
communication networks such as social media. They have also shown that in networks, common
knowledge of posterior beliefs, the condition used by Aumann, can never be achieved. Finally, a
number of authors have investigated non-probabilistic version of the agreement results, from
Bacharach (1995) to Degremont & Roy (2012). Such long-term or limit behavior of social information
dynamics have also attracted a lot of attention in Dynamic Epistemic Logic (DEL), cf. Baltag &
Smets (2009), Pacuit & Roy (2012) and Degremont & Roy (2012), who have shown that the outcome
of public deliberation is highly dependent on the type of belief update mechanism that the agent uses:
classical, “hard” belief revisions always stabilize, but “softer”, more revisable ones do not.
Furthermore, Liu, Seligman & Girard (2014) have studied social influence in organized networks.
One of the crucial open questions in that literature is to understand, both philosophically and
mathematically, the relationship between the pooling and the updating models of deliberation. Task
1b will address that question.

Negative and positive effects of deliberation. Authors such as Hendricks & Rendsvig (2015) have
used both models of deliberation to analyze cases where the social dynamics go wrong. They have
looked at information cascades and identified conditions under which they can be prevented.
Hendricks & Lundorff-Rasmussen (2014) have applied similar analysis to the recent financial crisis,
and Hansen & Hendricks (2014) showed that the DEL framework can be used to model and study
ways to prevent a wide range of such undesirable socio-epistemic phenomena, including pluralistic
ignorance (e.g. Fukui & Bicchieri 1999), i.e. where all members of a group end up believing one
thing but thinking everyone else believes the opposite, belief polarization (e.g. Hegselmann &
Krause, 2009, Olsson 2013) and the so-called “bystander effect” (c.f. Darley & Latané 1968). On the
positive side, it has been claimed that deliberation can promote so-called single peakedness in
group-preferences (Dryzek & List, 2003). This, in turn, prevents the emergence of preference
patterns that lead to cycles when aggregated. Empirical research supports that claim (List et al.,
2013). So deliberation can have both positive and negative effects on aggregation. It remains open,



however, whether some methods or models of deliberation foster these positive effects, or are more
prone to the negative one. This is what Task 1a will address.

Concrete deliberation methods. Iterated belief update is at the heart of the Delphi technique, which
was designed at the RAND Corporation during the 1950s (for a recent review and assessment, see
Rowe & Wright 1999). It has been shown that such a structured deliberation method can improve
aggregated quantity estimates (Burgman et al. 2011) and there is evidence that they improve
aggregated probabilistic forecasts (Wintle et al. 2013). A drawback to such methods is that they rely
on individuals conducting a discussion and someone neutral moderating it. In some contexts this is not
feasible. Structured deliberations often have to be conducted over an extended period of time, they
require that all individuals are available for the discussion and have the time and inclination to
participate, and they require the availability of a moderator. Such requirements are not always easily
met. For example, there are now online intelligence systems devoted to tracking and forecasting
disease outbreaks and environmental disasters (e.g., Lyon & al. 2013), which rely on people’s
opinions but which often have to form group opinions within days or even hours. As such, there is a
need for methods that can quickly and easily pool information, but which also avoid the errors that
can plague unstructured deliberation. This will be addressed by Task 1b.

2.1.3. State of the art: Aggregation

2.1.3.1 Aggregation of beliefs. The question of how beliefs of different group members should be
aggregated has been analyzed in different ways, notably by philosophers, economists, statisticians,
computer scientists. Distinct branches of aggregation theory study distinct notions of belief: (1)
degrees of belief (probabilities), (2) imprecise beliefs (vague probabilities), or (3) binary beliefs
(judgments). We look at these issues in turn.

Aggregating probabilistic beliefs. The most studied way to aggregate individual degrees of belief is
linear pooling, going back to Stone (1961) or even Laplace. It consists in taking an arithmetic average
of the individuals' distributions. Linear pooling has been characterized axiomatically by different
authors, in particular Aczél & Wagner (1980, 1982/1985), McConway (1981), Aczél, Ng & Wagner
(1984), Genest (1984b), Mongin (1995) and Chambers (2007). A popular alternative to linear pooling
is so-called geometric pooling, which is based on taking a geometric average rather than a linear
average. Unlike linear pooling, it has the attractive property of being externally Bayesian: if the
individuals update their beliefs according to some commonly perceived information, then the
aggregate beliefs change by being updated according to that same information (Madansky 1964,
Genest 1984a). For a review of classic results, see Genest & Zidek (1986). Overall, the debate over
the “right” way to aggregate probabilistic opinions is still open.

Aggregating imprecise probabilistic beliefs. The standard Bayesian representation of beliefs by a
full-fledged probability function has been increasingly challenged, both on positive grounds (e.g.,
Ellsberg 1961) and normative grounds (e.g., Gilboa, Postlewaite & Schmeidler, 2009, Good 1952,
Levi 1980, Walley 1991). A currently popular alternative is to represent beliefs by a set of probability
functions, capturing imprecision or indeterminacy in beliefs (Bewley 2002, Bradley 2009, Gilboa &
Schmeidler 1989, Joyce 2011, Levi 1980, Smith 1961). Other representations include non-additive
probabilities such as Dempster-Shafer functions and capacities (Dempster 1967, Schmeidler 1989,
Shafer 1976). For such non-standard beliefs, the question of how to aggregate the beliefs is
re-opened. The only investigations of this question assume the specific case of Dempster-Shafer
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belief functions (Wagner 1989) or the special albeit influential decision criterion of maximin expected
utility (Crés, Gilboa & Vieille 2011, Gajdos & Vergnaud 2011).

Aggregating binary beliefs. There has been much recent work on the aggregation of binary beliefs,
i.e., beliefs of a simple yes/no type (e.g. List & Pettit 2002, Dietrich 2007, Dietrich & List 2007a,
Nehring & Puppe 2010, Dokow & Holzman 2010). Aggregation rules such as linear or geometric
pooling are no longer available in the binary framework, essentially because one cannot take
averages of yes/no beliefs. This complicates the aggregation problem. As a series of impossibility
theorems has shown, the same type of axioms which lead to linear pooling in the probabilistic
aggregation framework typically lead to dictatorial aggregation in the binary aggregation framework
(see Dietrich & List 2010). The most recent development in the field is a shift towards the concrete
construction of judgment aggregation rules, to some extent at the expense of the axiomatic approach.

2.1.3.2. Aggregation of Preferences. There is a long and well-known tradition of work on the
aggregation of preferences in the social sciences. Here we focus on the aggregation of preferences
under uncertainty (/ato sensu, i.e., when the individuals are uncertain about the consequences of the
options, which covers both risk — when a probability distribution is ‘given’ to all individuals — and
uncertainty stricto sensu — when this is not the case.). It is one of the most open and active areas in
the domain of preference aggregation (to which several members of our team are leading
contributors). Besides, when dealing with aggregation under uncertainty, one has to distinguish
beliefs and basic preferences on outcomes as distinct factors determining terminal preferences on
options. This distinction is fundamental to anyone interested in the relationships between aggregation
and deliberation: during deliberation, those attitudes typically are the objects of communication and
revision.

The literature on social preference under uncertainty originates in a famous theorem by Harsanyi
(1955): If (i) all individuals and whoever represents society (henceforth the "social observer") obey
the axioms of expected utility theory on the set of lotteries; and (ii), whenever all individuals prefer
lottery p to lottery g, the social observer also prefers p to q (the Pareto principle, here applied to
lotteries); it follows that the social observer's expected utility function is a weighted sum of the
individual expected utility function — here the objects of collective preferences are lotteries
(mathematically: probability distributions) over the final social outcomes (e.g., income distributions).
Harsanyi considered that his theorem was a key argument for utilitarianism. Indeed, being additive,
the derived aggregation rule is formally similar to a utilitarian rule. Apparently, the only remaining
step would be to make the individuals' weights equal, as in the two standard rules of utilitarianism,
i.e., the utility sum and the average utility rules. Harsanyi’s theorem has spawned a large literature.
We focus here on two main lines.

Aggregation of preferences under uncertainty (stricto sensu): The original theorem was developed in
a framework of risk. Several authors studied its extension to uncertainty. Hammond (1982) observed
that, when individual beliefs on probabilities are not trustworthy, respecting individuals’ ex ante
preferences is not as compelling as in the case of full information. Hence the Pareto principle is not
compelling when people have different subjective probabilities because common preferences may be
grounded in unreliable beliefs. The related question of "spurious unanimities" was further studied by
Mongin (1997) and Gilboa, Samet & Schmeidler (2004). They proposed to limit the use of the Pareto
principle to cases where people have the same subjective beliefs. Mongin (1995) proved the
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impossibility of consistently aggregating beliefs and tastes, when expected utility theory holds in the
uncertainty version. Essentially, there is no solution if individuals differ in both respects of tastes and
beliefs (unless one uses a weak version of the Pareto principle and accepts the dictatorship of some
individual(s)). Mongin (1998) showed that a more general ("state-dependent") version of expected
utility theory may restore possibilities, but only at the cost of being unable to define social beliefs.
Chambers & Hayashi (2006) extended this insight in the case of non-expected utility preferences that
do not satisfy the crucial postulate to obtain a subjective probability representation (Savage's
"sure-thing principle").

Aggregation of preferences and ex ante and ex post fairness. Diamond (1967) criticized Harsanyi’s
weighted sum formula because it ran counter to ex ante fairness intuitions. Arguing from an example,
he proposed rejecting the application of expected utility theory to the social observer. On the other
hand, as e.g. Broome (1991) suggested, the weighted sum formula may be insensitive to some ex post
inequalities. These criticisms gave rise to two distinct lines of research. First, a renewed ex ante
approach emerged, following Diamond's suggestion, to replace the weighted sum formula with
non-linear functions of individuals’ expected utilities (Epstein & Segal; 1992; Grant, Polak, Kajii &
Safra, 2010). It was however noted (Machina, 1989; Grant, 1995) that this could imply violations of
two standard rationality properties (dynamic consistency and stochastic dominance). Second, a
renewed ex post approach also emerged. For instance, Fleurbaey (2010) argued in favor of taking the
expected value of an equally-distributed equivalent utility, that is a utility level such that, if all
individuals enjoyed it, social welfare would be equivalent from the social point of view. The
equally-distributed equivalent will always favour equal over unequal distributions of utilities for a
given average level.

2.2. PREVIOUS WORKS

PAPERS MARKED WITH AN ASTERISK ¥ WILL BE JOINED TO THE SCIENTIFIC DOCUMENT.

Previous works on Deliberation (Task 1)

After having worked on Bayesian epistemology and on its application to philosophy of science (Cozic
2011a, 2011b), Cozic is currently working with Bonnay on issues in social Bayesian epistemology
(Bonnay & Cozic 2016a) including the revision of one’s beliefs upon learning the opinion of others. In
Bonnay & Cozic (2016b), they expose their first results about the rationalizability of weighted
averaging (linear pooling) in terms of Bayesian conditionalization. This result is motivated by
Bradley (2006)* who questions the relationships between the two families of models. In Bonnay &
Cozic (2015¢), they investigate the axiomatic justification of Jeffrey’s Rule as a complement to
weighted averaging. Beyond this common project, Cozic’s research focuses primarily on the
philosophy of economics (e.g., Cozic 2012, 2015) and formal theories of rationality (see Cozic
2011c). Bonnay’s work pertains to "formal philosophy". He has been working in the philosophy of
logic, inquiring into the nature of logic (Bonnay 2008, 2012, 2014), and in epistemology, on issues
regarding knowledge, vagueness and reflection principles (Bonnay & Egré 2009, 2010).

Roy has worked for three years (2008-2011) on the project Shared Commitment and Common
Knowledge (http://www.philos.rug.nl/~olivier/SCCK/) (Groningen, NL), relating to the epistemic
foundations of deliberative democracy. He published on agreement theorems (Degremont & Roy
2012)* and started a collaboration with Romeijn (Groningen) on the connection between pooling and
Bayesian models of deliberation (Romeijn, Manuscript, Romeijn & Roy, manuscript). They have
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edited a special issue of Economics and Philosophy on the theme of public deliberation (Romeijn &
Roy, 2015).

Marx is currently working with Klein, Roy and Kiel on the simulation of the emergence of trust in
strategic interaction (Klein & Marx, 2014, Klein 2015)*. This work involves modelling of iterated
Bayesian updating in groups, which will be of direct use in Task la.

Hendricks and his group have made numerous contributions to the theory of socio-epistemic
phenomena and in particular to the pitfalls of public deliberation (Sub-task la), c.f.. Hansen &
Hendricks (2014) and Hendricks & Rendsvig (2015)* for a recent synthesis.

Lyon extensively studied socio-epistemic phenomena and the so-called "wisdom of crowds" and the
intersection between epistemology and psychology (Lyon 2011, Wintle & al, 2012, Lyon & al.
2012a,b, 2013, Lyon & Pacuit, 2013*, Lyon et al. 2015, Lyon, Forthcoming)). Paternotte has worked
on the philosophy of groups and sociality in general (Task 1a). He has published on the definitions of
cooperation and collective action (Paternotte, 2014), rational explanations of cooperation (Paternotte
& Grose, 2013), epistemic aspects of cooperation (Paternotte, 2015) and social epistemology
(Ivanova & Paternotte, 2013).

Previous works on Task 2 (Aggregation)

(1) Probabilistic beliefs. Dietrich has worked on the epistemic foundations of probabilistic belief
aggregation. He explored the consequences of informational asymmetries between the individuals
and introduced a new (‘multiplicative’) pooling operator (Dietrich 2010, Dietrich & List
forthcoming). His findings show that the standard approaches are epistemically unwarranted if group
members draw on different informational sources. In the context of so-called Bayesian aggregation,
Mongin (1995) has provided a new axiomatic characterization of linear pooling, avoiding the
normatively problematic ‘independence’ axiom.

(2) Imprecise probabilistic beliefs. Wheeler has worked on the philosophical and mathematical
foundations of imprecise probability (IP) along with its application to contemporary problems in
philosophy and statistics. In (Elkin and Wheeler, forthcoming) he proposed an IP approach to peer
disagreement, which include a series of loss aversion arguments for an IP model over a standard
Bayes model. In (Mayo-Wilson and Wheeler, forthcoming) the problem of proper scoring rules for IP
was addressed, where a generalization of an impossibility result due to Seidenfeld, Schervish, and
Kadane (2012) was given and a class of "almost-proper" scoring rules is characterized. In (Pedersen
and Wheeler 2014, 2015) a characterization of dilation is given purely in terms of distance from
independence, which resolved an open question about the necessary and sufficient conditions for
dilating sets of probabilities, which also includes work on the properties of structural judgments in IP
Models (Pedersen and Wheeler 2014; Elkin and Wheeler, forthcoming; Wheeler 2012). Hill has
worked extensively on axiomatic foundations of imprecise beliefs and non-standard decision theory.
In Hill (2013), he proposed and defended a model based on the agent’s confidence in his own beliefs,
and in Hill (2012a, 2012b) and Danan et al. (2014) he worked on the aggregation of imprecise
preferences; the experience and methodology developed there will prove useful when turning to the
aggregation of imprecise beliefs (rather than preferences).

12



(3) Binary beliefs. Dietrich and Mongin have each worked extensively on judgment aggregation
theory. In 18 articles, Dietrich has, among other things, generalized Arrow’s and Sen’s Theorems to
judgment aggregation (Dietrich & List 2007a, 2008), generalized judgment aggregation to
propositions in non-classical logical languages (Dietrich 2007), studied agenda manipulation and
strategic voting (Dietrich 2006, 2013, Dietrich & List 2007b, Bozbay, Dietrich & Peters 2014),
studied aggregation by quota rules (Dietrich & List 2007¢c), and generalized Borda’s aggregation rule
to judgment aggregation (Dietrich 2014). Mongin has worked on the role of the unanimity principle in
judgment aggregation (Mongin 2008) and, with Dietrich, on the premise-based approach (Dietrich &
Mongin 2010%) and the political and legal dimension (Mongin & Dietrich 2010). Together with
Dietrich & List, Egré will deal with vagueness and judgment aggregation. Egré has written
extensively on vagueness and conducted an ANR funded project on this topic between 2008 and 2011
(Egré & Klinedinst, 2011; Egré et al., 2012, 2013; Egré & Barberousse, 2014). Finally, Bonnay
(forthcoming)* investigates the possibility results in judgment aggregation yielded by the
combination of clustering axioms and aggregation principles.

2.2.2.2. On the aggregation of preferences. Beside providing more general proofs of Harsanyi’s
theorem (Coulhon & Mongin, 1989; De Meyer & Mongin, 1995), Mongin was the first to extend it to
Savage's framework (Mongin, 1995; Mongin, 1998), in which he highlighted key impossibilities and
paradoxes. Mongin also challenged the accepted view that Harsanyi’s theorem is "just a
representation theorem", and does not tell us anything about utilitarianism. Mongin & d’Aspremont
(1998) introduce cardinal preferences to obtain a more genuine utilitarian interpretation of the
theorem. Fleurbacy & Mongin (2014) reach the same conclusion more indirectly, assuming that an
exogenously defined utilitarian observer evaluates social states by a sum of individual utilities, and
then connecting this hypothetical observer's preferences with those of the actual observer.

Mongin, Fleurbacy & Zuber extended Harsanyi’s theorem to non-expected utility models of
preference, while maintaining the Pareto requirement. In a framework of given probabilities,
Fleurbacy (2009) relaxes expected utility theory at the social level and instead only assumes a
dominance property; but he sticks to expected utility for individuals. He derives Harsanyi's weighted
sum formula, thus showing that the social observer cannot escape from expected utility theory. This
conclusion had already been obtained by Blackorby, Donaldson & Mongin (2004) in a different
framework, which allows the individuals nof to obey expected utility theory. Mongin & Pivato (2015)
prove a more powerful version of this early result; for instance, the now familiar "rank dependent
utility” function of contemporary decision theory is explicitly permitted. Zuber (2016) has a related
extension in Anscombe-Aumann's (1963) framework, which is a variant of Savage's. All these works
converge towards the somewhat surprising conclusion that Harsanyi's weighted sum formula obtains
even if the rationality assumptions put on the social observer and the individuals are weakened.

Mongin, Fleurbaey & Zuber also questioned the appropriateness of the Pareto principle in the context
of uncertainty and even in the context of risk. Mongin (1997) provides three arguments against using
it in these contexts: the impossibility of a consistent Bayesian aggregation. In the intergenerational
case involving risk, Bommier & Zuber (2008) argue that society should care about correlated risks,
and they proposed restricting the Pareto principle to the case of independent risks. Fleurbaey (2010)
showed that when the risk is only about who will be given predefined social positions, society bears
no risk, whereas individuals do. He proposes not taking individual preferences into account in that
case, and restricting the Pareto principle to situations where all individuals face the same prospects
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("Pareto for Equal Risk"). Fleurbaey & Zuber (2013)* explore this possibility by adding some
technical separability requirements, and Fleurbaey & Zuber (2015) explore it by supposing different
economic environments. Contrary to the literature, they do not work on utility numbers, but adopt a
"fair social choice" approach, where individual welfare indices are derived from a combination of
fairness principles and respect for preferences in non-risky situations.

Last, members of the group have explored non-consequentialist approaches to decision under risk and
uncertainty. Fleurbacy, Gajdos & Zuber (2015) extend the analysis of social choice under uncertainty
to a framework allowing ex ante equity considerations to play a role in the ex post evaluation. They
find a richer configuration of social criteria.

Previous works on Task 3 (Philosophical foundations and case study)

Both Seamus Bradley and Isabelle Drouet have worked on probabilities and within formal philosophy.
Seamus Bradley has worked with scientists from the Centre for the Analysis of Time Series at the
London School of Economics; this collaboration has resulted in a paper on uncertainty in models of
chaotic systems (Frigg et al. 2014)*. Isabelle Drouet has written in particular on physical
probabilities (Drouet 2012a, 2011) and on the probabilities that appear in causal decision theory
(Drouet 2012b) and she is currently editing a collective book dealing with Bayesianism (Drouet, to
appear). In 2014-2015, Isabelle Drouet is the PI for a Convergence project (financed by the COMUE
Sorbonne-Universités) which deals with the IPCC and will provide a description of the deliberation
and aggregation procedures through which summaries for policy makers are extracted from the
chapters of contributions to assessment reports. Reza Lahidji has worked on the use of assessment
models as a support for public policy in situations of uncertainty, in particular in the area of nuclear
safety (Lahidji, 2012a and 2015). He has also written on the assessment of the impact of climate
change and the treatment of associated uncertainties (Lahidji, 2012b) and has been part of the panel
of experts for the IPCC's Special Report "Managing the Risks of Extreme Events and Disasters to
Advance Climate Change Adaptation" (2012).

Bradley (2006) discusses the deliberation-aggregation interface in the case of (graded) beliefs. Pivato
(2016) tackles this issue, and more specifically the Degradation Thesis, but in the framework of
epistemic social choice. The celebrated Condorcet Jury Theorem and similar results seem to rely
heavily on the assumption that the voters' opinions are stochastically independent. Thus, deliberation
could actually degrade the epistemic reliability of social choice rules, by causing voter opinions to
become correlated. However, Pivato (2016) has somewhat assuaged this concern, by generalizing
the Condorcet Jury Theorem and similar results to an environment with correlated voters ---including
the patterns of correlation which could arise in the De Groot model of deliberation. These results
show that deliberation does not necessarily impede the truth-tracking properties of aggregation rules.

3. OBJECTIVES AND WORK PROGRAM
3.1. Objectives
Main Research Question: How can and should deliberative and aggregative processes be
articulated towards the formation of collective attitudes ?
This Research Question is the ultimate target of our proposal, and will be addressed in Task 3. To
make some progress towards that goal, however, we need first to extend and deepen existing
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theoretical work both on deliberative and aggregative views, and thus to answer the two following
Questions:

Sub-Question 1: How can deliberation better prepare the aggregation phase?
Deliberation can prevent cycles in social preferences but also foster negative effects like polarization
and information cascades. We need a better understanding of the conditions (e.g., the initial state of
the individuals, the type of deliberative process) under which both the positive effects are promoted
and the negative effects are prevented (Task 1).

Sub-Question 2: How to aggregate preferences and judgements from deliberation?
The aggregating method used after the deliberation needs to be able to deal, among other things, with
imprecise beliefs, non-boolean agendas and uncertainty in preferences. Furthermore questions of
fairness and more generally of the assessment of the aggregation methods remain (Task 2).

3.1.5. Added value of the French-German cooperation: This project builds on exceptionally strong
expertise on aggregation and deliberation spread across the German and the French teams. Putting
these experts together in a joint, coordinated research endeavor is a step forward in itself. This
project also builds on a long-term collaborative network involving many of the participants. The two
coordinators have been involved in joint scientific activities for more than 10 years now. They have
been members of an informal group on the topic involving mainly French and German scholars, as
well as Dutch and English participants. The group stemmed from the Dutch-funded (NWO)
“Rationality and Decision Research Network”, which ran from 2009 to 2012, co-directed by Roy
and Romeijn and involving many of the participants in this proposal. This group, mostly focused on
deliberation, organized a symposium entitled “Learning from Others” at the Philosophy of Science
Association 2014 Conference in Chicago. The DFG-ANR adds to it some of the world experts on
aggregation, e.g. List, Dietrich, and Fleurbaey. This is a rare and timely opportunity both for the
advancement of the field and for the strengthening of the Franco-German collaboration.

3.1.6. Expected extra-scientific impacts

The Project is mainly theoretical and conceptual in character, but it is highly policy-relevant since it
is crucial to the better functioning of social institutions (among which we include notably political and
judicial institutions and also institutions aimed at epistemic goals like the IPCC) that we understand
how aggregation and deliberation both do and should interact. As a consequence, one of the main
expected extra-scientific impacts of the Project is the improvement of the architectures (rules of
deliberation and aggregation) on which the formation of collective attitudes is based.

3.2. Work Program, methodology and schedule

This is a project at the intersection of mathematical philosophy and economics. It aims at elaborating
and analyzing formal models of collective attitude formation and assessing these normatively. This
approach is influential in social choice theory, but also in philosophy and political science. In the
modeling parts of the project we will rely on several formal approaches, most notably axiomatization
and simulation.
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Task 1. Deliberation towards aggregation.

The goal of Task 1 is to lay the ground for the development of a full-fledged, mathematical model of
deliberation that is geared toward the aggregation phase. Most work on deliberation has been focused
on conditions for the emergence of consensus. Consensus is not so important when deliberation is
followed by aggregation. What matters more is to understand the effects, positive and negative, that
deliberation can have on the participants’s individual opinions (O1), and to understand how the two
main models of deliberation relate to each other (02), philosophically and mathematically.

Task la: Deliberative pitfalls - analysis and prevention.
Working group: Paternotte (manager, Paris-Sorbonne), Lyon (LMU Munich and UMD College Park),
Roy (Bayreuth), Klein (Bamberg/Bayreuth), Marx (manager, Uni. Bamberg), Hendricks (associate,

Copenhagen).

This task will study how deliberation can create problems for aggregation, and propose ways to avoid
them. We will focus on two problems, pluralistic ignorance (objective Ola) and preference cycles
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(O1b). The results will then be implemented into concrete, computational methods for more efficient
group deliberation.

(O1a) Current models of pluralistic ignorance typically involve trend leaders and followers. The
agents in these models are usually boundedly rational agents, or black boxes (Centola et al. 2005). In
order to better understand how to prevent the phenomenon, this project will start by pinpointing
conditions under which individual rational agents can be led to pluralistic ignorance. (O1b) It will
then move to preference cycles. It is an empirical question whether voting cycles are a common but
often unexposed feature of democracies given individual preferences (cf. Riker 1982: 122). It has
been argued that elements of the democratic process itself diminish the probability of such cycles
(List & Pettit 2002, Dryzek & List 2003). In the second step of this project we will assess this claim,
using simulation methods. The findings of these two steps will then be integrated into the
development of more effective deliberation methods that are also robust against such pitfalls of
deliberation. We will develop what we shall call semi-automated deliberation methods: they can be
implemented online through software, can be executed quickly, and they do not require the
moderation of any one individual. It is expected that such methods would significantly enhance the
quality of aggregated opinions, specifically those concerning disease outbreaks and environmental
disasters.

Task 1b : Uniting and extending the foundations of epistemic deliberation.

Working group: Bonnay (UPON), Cozic (manager, UPEC), Egré (CNRS, IJN), Lyon (LMU Munich
and UMD College Park), Roy (U. Bayreuth), and Bradley (associate, LSE), Romeijn (associate, U.
Groéningen), Wagner (associate, U. Tennessee).

Bradley (2006) questions the compatibility of the two main accounts of epistemic deliberation, the
pooling and the updating account, and raises the issue of the normative justification of the former.
Both models lead to consensus in idealized circumstances, but they view the targeted process
differently. One is based on trust, the other, on higher-order reasoning. Steele (2012) vindicated
weighted averaging against Bayesian-compatibility concerns but pointed out other problems for this
revision method. The objective of this group (02) is to clarify conceptually and theoretically the
relationship between the Bayesian model and the De Groot-Lehrer-Wagner model. We will
characterize formally under which conditions the two families of model coincide, and will generalize
the preceding results by exploring other salient families of pooling rules (O2a). This brings us into a
position to determine whether these two models should be seen as two alternative types of models of
the very same deliberative process, or as models appropriate in distinct contexts. With this in hand,
we will revisit the results of Task la in order to see whether one of these deliberative models fares
better at the prevention of pluralistic ignorance and preference cycles (O2b).

Task 2. Aggregation from deliberation.

The second Task is to study aggregation methods, both for beliefs and preferences, in order to make
them more amenable to deliberation. The sub-tasks and objectives extend previous and current work
of the members. The goal here, apart from the importance of achieving each individual objective, is
to create opportunities for cross-fertilization between these experts on aggregation through
project-specific workshops, with those working on Deliberation in Task 1, and to integrate these
advances, both theoretically and in a case study, in Task 3.
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Task 2a: Aggregation of beliefs

Working group: Bonnay (UPON), Dietrich (manager, CNRS, CES), Egré (CNRS, 1JN), Hill (CNRS,
GREGHEC), Mongin (CNRS, GREGHEC), Pivato (Universit¢ de Cergy-Pontoise), List (LSE,
associate)

This Task extends existing models of aggregation of graded beliefs by taking heed of possible
homogeneous sub-groups, and applying aggregation methods to the question of vagueness (03). In
parallel we will study aggregation of graded beliefs in non-complete agendas, and aggregation of
imprecise beliefs, i.e. graded beliefs represented by sets of probabilities (04).

Bonnay is to investigate collective judgements for subgroups of a population, more precisely
clustering techniques and their use in the attribution of collective attitudes (O3a). The hypothesis will
be that bearers of collective attitudes are subgroups of individuals, which are identified as coherent
doxastic units on the basis of the individual beliefs of their members, people sharing similar or at
least compatible beliefs. This will result in doxastic clustering: partitioning a population and
aggregating beliefs within each cluster. The task will be to develop an axiomatic theory laying down
the desirable conditions which govern the partitioning and the aggregation of opinions within each
cluster. Such a theory would enable practitioners to make more principled choices when they choose
to go for a particular clustering strategy. Doxastic clustering will also provides a generalization of
judgment aggregation theory, which assumes that the group is fixed in advance, and all members’
opinions must be put together in order to produce a collective group opinion. Clustering techniques
and clustering algorithms are extensively studied in the statistics literature (see Hartigan, 1975, and,
for recent developments, Xu & Wunsch, 2009). However, the use of the axiomatic approach is quite
recent, and it has never been pursued in relationship to the specific problem of clustering opinions. It
is expected that clustering will provide a solution to some of the failures of deliberation and
aggregation which the present project aims at identifying.

(O3b Dietrich, Egré, List) Supervaluationism about vagueness in natural language is based on the
idea that some predicates have multiple rival interpretations or specifications. A sentence is deemed
determinately true if and only if it is true according to all specifications; and determinately false if
and only if it is false according to all specifications. In all other cases, the sentence is assigned no
determinate truth value. Supervaluationism, however, is only one way of “aggregating” the verdicts
of different specifications. Our project is to introduce insights from the theory of judgment
aggregation to study a broad spectrum of different aggregation functions. This allows us to offer an
axiomatic characterization of supervaluationism, which, in turn, locates it precisely within a larger
logical space of possible approaches to vagueness.

Deliberation plays a central role in fleshing out the group’s decision problem and generating its
agenda. Dietrich and List will study probabilistic opinion pooling under more realistic assumptions by
allowing that the agenda need not be closed under boolean operations (O4a). The group might care
about the probability of ‘rain’ and that of ‘heat’ while ignoring that of ‘rain or heat'. This
generalization is borrowed from judgment aggregation theory, which explains the close conceptual
relation between this research project and those on judgment aggregation. In two working papers
(Dietrich and List 2013a, b), Franz Dietrich has derived first results on linear pooling for general
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agendas, which revealed surprising analogies and disanalogies to judgment aggregation. Numerous
open questions remain.

(O4b) Hill and Wheeler will work on extending current knowledge about aggregation of Bayesian
beliefs to the non-Bayesian case. There are two directions. One seeks to extend existing results to
opinions represented by sets of probabilities (also called imprecise probabilities), or more generally
incorporating confidence in beliefs. A first step will be to extend the standard result for linear opinion
pooling in a multi-profile setup to opinions represented by imprecise probabilitics. This will draw on
Cres et al. (2011), who propose a “set of weights” generalisation of the linear pooling rule, in the
context of preference aggregation for maxmin EU decision makers, and in the single profile case. We
will examine whether a similar pooling rule can be obtained but with a weaker condition and then
generalize these findings using axioms formulated directly on sets of probabilities. It should then be
possible to extend these results to models incorporating confidence in beliefs (such as, Hill, 2013). A
second direction will be to explore to what extent non-Bayesian representations afford the flexibility
to overcome standard challenges in the Bayesian framework. A starting point will be the proposal of
imprecise probabilities as an adequate summary of conflicting opinions (Walley, 1981, Levi, 1980),
and the recent suggestion that it can offer a reply to the problems of independence preservation
affecting linear pooling rules (Elkin & Wheeler, forthcoming).

Task 2b: Aggregation of preferences under uncertainty
Working group: Zuber (manager, CNRS), Baccelli (Université de Cergy-Pontoise), Fleurbaey
(FMSH), Mongin (CNRS), Pivato (Université de Cergy-Pontoise).

The overall objective of the Task is to depart from the standard (ex ante) Pareto principle to define
new social criteria to be used in situations of risk and uncertainty (O5).

The first objective (O5a) will be to discuss the possible weakening of the Pareto principle. Fleurbaey
& Zuber (2013) have already proposed such a weakening in situations of risk. An open question is to
know how society’s beliefs should be formed in situations involving uncertainty. Existing weakenings
of the Pareto principle may indicate how this could be done. For example, Gilboa, Samet &
Schmeidler (2004) restrict it to those uncertain prospects that involve subjective probabilities on
which the individuals happen to agree. Their criterion is endogeneous to the individuals' subjective
probabilities, hence to the particular preferences they entertain. As an alternative suggestion, Mongin
& Pivato (2016) propose to distinguish between two kinds of probabilities exogeneously, and define a
weaker version of the ex ante Pareto principle based on this distinction.

The second objective (OSb) is to further develop the fair social choice approach to the social
evaluation of risky and uncertain outcomes. Fleurbaey & Zuber (2015) need to characterize their
fairness criteria, in particular to explore the extent of separability they can satisfy. The criteria
exhibited in Fleurbaey & Zuber (2015) are indeed generally not expected utilities; they also depend
on the risk preferences of all individuals. The pro and cons of separability will be discussed, and
weakened notions proposed.

The third objective (O5c) is to reconsider the normative aspects of social rationality philosophically.

According to Harsanyi and many others, standard decision theory sets rationality demands that apply
both at the individual and social level (cf. Harsanyi 1975). This claim is compatible with the
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suggestion that the probabilities have different spaces and interpretations when applied to the
individuals or to the social observer. The former may entertain subjective probabilities in the sense
meant by Savage while the latter may in fact bring about randomness artificially. Mongin and
Dietrich will explore these ideas in connection with a philosophical interpretation of decision theory
they have proposed (Mongin 2011, Dietrich & List 2013a, b).

The fourth objective (05d) is to explore non-consequentialist social criteria. One direction will be to
include expected utility principles in the framework of Fleurbaey, Gajdos & Zuber (2015) to obtain
more specific results. Another direction is to modify their framework to include a description of the
economic environment. Another direction will be to examine the hypothesis that chances can matter
intrinsically, rather than only instrumentally in virtue of the outcomes with which they are associated.
This hypothesis raises various questions about how to aggregate goods. If chances are intrinsically
valuable goods then we need to find a way of comparing chances against more conventional goods, in
order to arrive at an overall evaluation of a social situation or a potential policy. Another way of
looking at this problem is that we need to find a way of comparing opportunities for welfare against
actual welfare, in order to arrive at an overall evaluation of a social situation or policy. The team
members will also offer a critical discussion of non-consequentialist welfare criteria, based on
on-going research by Jean Baccelli in his PhD dissertation.

Task 3. Integration: theory and application

This third and final task aims at integrating the findings of Task 1 and 2. We will first pitch the
findings of Task 1 and 2 against a concrete process of collective attitude formation that combines
deliberation and aggregation. We will then articulate the findings of these two tasks into a coherent
philosophical view of how aggregation and deliberation should be geared to one another.

Task 3a. Case study: IPCC.
Working group: Drouet (Paris-Sorbonne, manager), Baccelli (Université Cergy-Pontoise), Lahidji
(GRECHEC), Bradley (LMU Munich), Lyon (LMU Munich and UMD College Park)

This case study focuses on collective judgment formation in the IPCC. The IPCC “reviews and
assesses the most recent scientific, technical and socio-economic information (...) relevant to the
understanding of climate change.” It produces scientific reports based on existing published data and
theories of climate and climate change. These reports include short “summaries for policy-makers”.
Thus, the IPCC aggregates and summarizes scientific findings. The process from science to
summaries for policy-makers is a complex one. It includes several deliberation and aggregation
phases, many of which are regulated by methodological documents and guidelines. This constitutes a
good testing ground for theories combining deliberation and aggregation. This sub-task focuses on the
«working group I» of the IPCC, which deals with the physical science basis of climate change. Little
philosophical attention has yet been devoted to the IPPC, with the exception of Swart et al. (2009).
Our approach is close to Swart et al.’s, but our goal is more ambitious. We want to know whether the
procedures followed in the IPCC can be normatively justified in the light of the methods studied in
Task 1 and 2. Climate science findings are uncertain in many respects. Our main objective is to
identify how uncertainties are treated in the elaboration of reports, and to see if they are treated in
accordance with some of the theories developed in Task 1 and 2 — notably those dealing with partial
(probabilistic or otherwise) beliefs.
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(06a). The production of IPCC scientific reports requires aggregating assessments of various kinds
of uncertainties, which often express distinct and conflicting methodologies (Bradley 2011). This is a
difficult task, which is regulated by the “Guidance note for lead authors of the IPCC fifth assessment
report on consistent treatment of uncertainties” (Mastrandrea et al. 2010). The recommendations in
this note raise several questions. In this project, we will determine how the IPCC’s notions of
confidence and likelihood compare with the concepts of uncertainty underlying or targeted by the
methods developed in Task 2.

(O6b) Appendix A to the “Principles governing IPCC work” mentions that summaries for
policy-makers are amongst the few IPCC documents to be approved by corresponding working
groups. They are “subject to detailed, line by line discussion and agreement.” In this text, approval is
distinguished from acceptance, which applies to cases in which “the material (...) presents a
comprehensive, objective and balanced view of the subject matter.” This distinction is important and
the guideline defines several approval procedures. However, this document is silent both on
deliberation, or “discussion”, and on “agreement”. A reliable description of the deliberation and
aggregation procedures governing the production of [PCC summaries for policy makers should be
available soon, as an output of the DéciGIEC project led by Isabelle Drouet. Our plan is to confront
the procedures thus described with the results of the research in Task 1.

Task 3b: Integration: Philosophical Perspective on deliberation and aggregation
Working group: Cozic (manager, UPEC), Roy (manager, U. Bayreuth), Baccelli (Université
Cergy-Pontoise), Bonnay (UPON), Pivato (Université de Cergy-Pontoise).

This part is both conceptual and reflexive in character. The goal is to work towards an answer to our
Main Research Question. To do so we intend to sketch the scope and limits of, and the key lessons to
be drawn from, the formal models investigated in the previous Tasks and Subtasks.

(O7a) The first, preparatory question to answer is which collective attitudes are formed in the formal
models that will have been built and studied in Tasks 1 and 2. There is an extensive philosophical
literature on group intentionality, to which some of our members have contributed (e.g. Paternotte
2015). It has, however, paid little attention to such formal models. One of the few exceptions is the
work of (List and Pettit 2011) and more recent work by List (2014) and Bonnay & Cozic (2016). They
respectively distinguish three kinds of collective attitude (aggregate, corporate and common) and
three kinds of aggregation processes of epistemic attitudes (statistical, attributive and advisory). The
goal will be to examine the findings of previous Tasks from the perspective of these taxonomies, and
amend or extend these categories if needed. This will allow to better situate our models within the
broader philosophical literature on collective intentionality, and also highlight whether some families
of phenomena involving our main concepts (e.g., some type of deliberation) are poorly represented -
or not represented at all in these models.

With this in hand we will move towards an answer to our Main Research Question (O7b): How and
should deliberative and aggregative processes be articulated in order to best support the formation of
collective attitudes? We will mainly focus on the comparison between aggregating pre- and
post-deliberative individual attitudes, and notably on the assessment of the two polar views, the
Enhancement and Degradations Theses. The main standards for evaluating and comparing the
outcome of post-deliberation processes will be rationality of the post-aggregation collective attitudes,
responsiveness and fairness with respect to the individual’s attitudes and, in the case of belief-like
collective attitudes, their ability to track the truth. We will start by identifying contexts in which the
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models of deliberation developed in Task 1 can restrict the domain of post-deliberative (individual)
attitudes, and by doing so avoid classical difficulties for aggregation, as pointed out e.g. in List &
Pettit (2002) and Dryzek & List (2003). The question will be whether, for instance, the
non-consequentialist social criteria for aggregation under uncertainty identified in Task 2b are
preserved or can be more easily achieved when restricting the domain of preference profiles to those
resulting from the models developed in Task la. In parallel, we will study the truth-tracking
properties of the relevant aggregation methods studied in Task 2, when they use post-deliberation
judgments as input. Here the starting point will be Pivato’s (2016) paper, which shows that from the
point of view of truth-tracking, a pooling-like process of deliberation does not degrade
pre-deliberative individual attitudes. However, it is still an open question whether (and how)
deliberation can improve these truth-tracking properties. From these results we will obtain a better
understanding of when deliberation and aggregation can be fruitfully integrated (and notably of the
circumstances in which the Enhancement and Degradation Theses hold), and thus make an important
step towards answering our Main Research Question.

3.2.2. Schedule and deliverables

Each participant to the project will engage her/himself in producing some publications to be submitted
to international journals and/or leading editors in the field. Between the first and the final
project-wide workshop seminar we will also write a collective book, to be submitted to the series
Theory and Decision Library (Springer Verlag, see http://www.springer.com/series/6616 )
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