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Deliberation and Stochastic Consensus
Stefan Collignoh

Theories of Deliberative Democracy are en vogueyTldeem to give a new
foundation and justification for democracy that gbeyond the procedural interpretation
of liberal democracy. For theorists of Europeaegnation it has a particular attraction: it
links the peace project, which is at the core afofpean integration, to institutional forms
of political decision making. For as long as pedplaed governments) talk to each other,
they will not shoot at each other. In recent y¢hese theories have influenced academic
debate on institutional arrangements, particulaaiti respect to a European Constitution
(Eriksen and Fossum, 2000)

Theories of deliberative democracy have been iaddily Habermas’ work on
communicative action and discourse theory. Onésaftrongest points remains the shift
from strategic to communicative rationality. Peogbt strategically, when they chose a
course of action that allows them the realizatibtheir best preferences. Game theory
models the complexities of strategic interactiomafependent actorsith given sets of
preferencesHowever, preferences also change. The questiovhig? Theories of
deliberative democracy emphasize the epistemidtgudldeliberation: in free, open and
fair debates people will advance arguments foragainst certain normative claifns
This will make a particular course of action mooherent and justifiable within a given
normative context. This will render them legitimatience, it will be preferable over
another. In other words, preferences change fatapic reasons in the process of
communication. If democracy is to be based on sechmunicative rationality, clearly,
it requires smart people capable of making judgsiergnditions of free and fair speech
and broad participation of citizens in the procafsgeliberation (a large public sphere).
For otherwise the acceptance of a normative clainot widely shared, and actions
derived from this claim may lack legitimacy. Fronmstpoint of view, deliberative
democracy is a theory of epistemic consensus.

A number of objections have been raised. Empircé#tle ideal conditions of free,
open and fair debate are rarely fulfilled (Sand&887; Knight and Johnson, 1994;
Sunstein, 2004). Theoretically, one also encouratgraradox (Eriksen, 2007): if
collective preferences are thesultof a deliberation process, we need to assume the
normative conditions of deliberation as given amgtify preferences by the process
through which they are formed. But then the thexrgleliberative democracy is reduced
to a procedural theory, similar to liberal demogratternatively, if deliberative
democracy is defended on grounds of the normatiaditees of the deliberation process
(free, open, fair), then it imposaspriori normative standards that are independent of
deliberation. In this case the epistemic foundatibpreferences does no longer depend
on deliberation, but on the prior context of mdyalHabermas has tried to solve the
paradox by making deliberation dependent on conbertthis privileges the normative
substantialism of deliberative democracy. Eriksegks to avoid the high normative

! | am indebted to Majid Al-Sadoon, who helped twalep and formally prove several of the claims made
in this paper.

2 All courses of action are based on normative ddaifine intentionalk normative. Even the strategic
rationality of standard utilitarianism in neoclasgieconomics implies the normative claim of opiimg
utility given certain constraints.



standards of deliberative consensus theory bydntrimg the concept of “working
agreement”: “an outcome might fall short of a ratibconsensus but still be the result of
a deliberative process based on inter-subjectiustyfiable reasons. In line with this, one
may think of the possibility of reaching an in-betm consensus, an agreement which
testifies to some movements of positions and namadtarning, which does not result in
rational consensus, but inmarking agreemeit(2006:16-17). This concept then stands
between rational consensus and strategic comproR&®nal consensus is a form of
unanimity, which occurs when actors can accepvé#teity of a claim for thesame
reasons. Rawls has softened this condition indmgept ofoverlapping consensus
where people may accept the validity of claimsdifierent reason. By contrast, working
agreements are basedreasonable reasonsvhich reflect the doubts and epistemic
uncertainties, the bounded rationality, by whictoexare confronted when they make
decisions. Eriksen rightly claims that this is diffnt from what Habermas calls an
understandingVerstandiguny This situation describes an actor who is ablec®that,
with given preferences, another actor may havelgeasons to act in a particular way
without being willing to make the reasons of theeotis own Understandings in this
sense will never lead to agreement or conserSnsdrstandnis Yet, as Lehrer and
Wagner (1981) have shown, taking on another pessaaiv for one’s own assessment of
what is right or desirable, for whatever reasom, mecessary and sufficient condition for
consensus to emerg&he question is therefore, how people come topc®other
person’s view and how this is compatible with petptiffering capacities for reasoning.
The question is not, how working agreement candseld from understandings, but
rather, how to reconcile the diversity of opini@rs preferences that characterizes
working agreements with the phenomenon of rationakensus, which leads to
unanimity. In response, | propose a theory of sdetib consensus.

1. Building blocs of a theory of stochastic consensus

What do we mean when we say that there is conseémsugroup? What is happening
when people hold the same opinion, prefer the damg? How is it possible for
individuals to compare their personal beliefs arefgrences and to say they are the
same?

a. Mind states, beliefs, preferences and actions

When individuals have an opinion, a belief, a desira preference, they experience
forms of consciousness that we call intentionaldstates (Searle, 1979; 1983).
Intentional mind states are experienced by a persarthey are ontologically dependent
on the existence of that person, and they aretdulest an object. The object is what the
mind state is about. It can be an actual or an inaag state of the world, but either way
it is a potential state of the world, which | wekll anoption For example, | can wish to
drive your car or to live in a world without warh@se are different options for which |
may experience a sensation of want.

An intentional mind state is the event of an indal having a thought about a
potential state of the world. Therefore a tensixiste between how the world is and how

® This formulation is deliberately vague. More psecilefinitions follow below.



it ought to be. Solving the tension between the t@guires an action. Logically, desires
and preferences imply an action, or sequence afrestdesigned to make the world fit
the intentions of the desiring person. Howeves important to emphasize that this is a
logical and not a practical implication. It is pide to have a desire and not act on it. In
fact, it is precisely this possible gap, which nalee difference between naturalistic
desires and rational preferences, as we will séeer\Wio action is required, the mind
state and the world are in equilibrium. A true &kis such an equilibrium; a satisfied
desire as well. The difference between beliefsagexgires or preferences consists in the
direction of fit: when reality does not correspdodhe intentional mind state, | may
adjust mybeliefin order to make it “true”. Alternatively, if | va adesire | should

adjust reality to make it fit my intentional minthge. Thus, beliefs have a world-to-mind
direction of fit, desires and preferences have redrto-world direction of fit. The theory
of stochastic consensus applies to both cases the following | will concentrate on
desires and preferences, as they are more relevaallective decision making. | define
a desire as the event of an individual experientiiegsensation of desiring, wishing,
wanting etc. with respect to an option. A prefeeeisca desire, which has been reflected
upon by the individual that experiences the seosati

Sensations are specific to individuals and thereeience cannot be shared with anyone
else. Economists have argued that comparing asliintensities of preferences) is
impossible, because “we cannot look into each &therads” (Elster and Romer, 1991).
Therefore, we also cannot know directly what md#gaanother person other than what
her action reveals (Samuelson, 1947). Yet, peaplealy make comparisons of well-
being all the time, because they talk to each dttew are you?”). They speak and
listen, they understand or fail to do so and thgnga or disagree with each other. They
communicate in private and public life, in markat&l hierarchical institutions, as private
agents or collectively as groups and organizati@esnmunication is necessary not only
for interpersonal comparisons, but for the shaahgny kind of mental state and
cooperative behaviour. However, communication tsumambiguous. People do not
always represent the world as it is. They can megpee and err; they may pretend or lie.
In order to focus on how people come to accepthengierson’s view, we will assume
that mind states can be expressed by speech atthatrnndividuals are communicating
sincerely and truthfully, so that making a statemeequivalent to having a
corresponding mind state. Whether a person hasieedm&n then be re-framed in terms
of whether he/shacceptsa statement as the proper description of his/hed state.

b. Intensities of desire and context

Given that mind states are contained in certaitestaf the world, we can model their
occurrence as random events and their sequenceaad@m process. This means mind
states evolve as a stochastic process whose rdpeateations follow no describable
deterministic pattern, but a probability distrilmsti This idea may at first surprise, but
with little introspection anybody will acknowledgjeat specific thoughts occur in an
unpredictable flow of mind states where certainas appear more frequently than
others.



The concept of frequency of random events allow® usterpret the probability of a
specific desire occurring as the intensity of thegire. If | keep thinking repeatedly of
wanting to eat chocolate, my desire for eating okade is high. If | rarely think of it, it is
low. Similarly, if | frequently think that a propibi®n is true and rarely doubt it, | have a
strong belief. This interpretation allows reforntuig the classical utility function.
Preferences are nonaapping of a set of optiomsto the set of real numbers, or even into
the interval [0.1], but they arm@apping mind statesbout a set of options into the interval
[1,0].*Thus, | propose a probabilistic interpretation tifity and preferences. Because it
shifts the focus on mind states away from optitims,approach can be used to overcome
the rigidity of exogenous preferences and to endiagetheir evolution.

Even if mind states are random events, they dooair without context. Context
may be anything that contributes to the emergeht®ooghts, whether natural,
biological or cultural. When it is hot, | may haaestronger desire for a cool drink than
when it is cold. When | buy a house, my preferdocéow interest rates is likely to be
higher, than when I live on my investments. Cohiexvhat is there prior but not
unrelated to the emerging thought. It is Ling Worldin Habermas’ sense that is
“always already there”. Therefore specific thougirs conditional on the context in
which they occur.

Technically, this implies that the intensity of @stre is represented by the conditional
probability in a given and specifiable context. Pes which arise from a given context
without further reflection by the individual, | witall naturalistic preferences. They
appear as natural as stimulus-response behaviamyadnimal, even if the conditioning
context is cultural habit and not biological.

c. Preference rankingnd agreement

Modeling intensities of preferences as conditigorababilities implies that they can
be compared across options and across individeatseexample, given the context of hot
weather and a limited choice of beverages, | mag o options, drinking cold water
or hot tea. If the probability of the thought “I mteto drink water” is higher than that of I
want to drink tea”, then we say water is prefemwedr tea. The logical implication for
action would be to go and drink water. Howeverjg®that the preference order is only a
necessary, not a sufficient condition for actios.2en has pointed out, in order to get
choice the preference ranking must be compleménteddecision rule. The decision
rule transforms the logical implication for actionplied by the preference into actual
action for making the world fit the intention.

In addition to intra-personal preference rankimggii-personal comparisons are also
possible because people can express their feemfjsommunicate with each other. In
principle it is therefore possible to describe ¢baditions of communication that allow a

* Conventional utility functions are describeduaX — R (where X is the option set and R the

set of real numbers), while our utility functionoshd be described as:M(X) — [0,1] , where M(X) is
an intentional mind state directed at the optidriXse

® Because neo-classical utility theory assignstytilalues to options (commodities), utility canymary
with quantities of commodities, for example by asBg a law of diminishing marginal utilities. | wia
not dispute this law, but would emphasize thatutileéy function would change with changes in mind
states that result from deliberation.



correct description of preference intensities. Hilisws us to make a subtle distinction
between consensus and agreem@ahsensusccurs between individuals when they
have the same intensity of preference, i.e. theeganobability of accepting the mind
state as worthy of action. All members of a grotgthen equally likely to accept or
reject a statement of desire or preferedggeemensignifies a state of the world where
all individuals have the same preference rankingnot the same intensity of
preferences. For example you may desire to drirtlemwgith a high intensity of 70 % and
tea only with 30%. | may be less extreme, but ptiifer water over tea with a probability
60:40. Hence we agree on the preference rankititpuajh we do not have consensus
over our preferences. Thus, our notion of agreermeert preference ranking comes close
to Eriksen’s (2006) concept of working agreements.

2. Ddliberation

Rational beings have the capacity to evaluate thesires. The may consider different
aspects of what it means to follow the course @badhat is logically implied by their
desire: What are the reasons, what are the conseeg/® Furthermore, individuals may
be aware that they alone may not be able to judus 18 appropriate. They therefore
may look at the opinions of others and, as we s&#, this will lead to consensus among
the individuals of a group.

a. Rational deliberation

Even though naturalistic preferences are determuyetieir context, individuals may
deliberately broaden the context and evaluaterttemsity of their desire in view of
additional arguments. Even if | have a strong @esireat chocolate when | walk by a
chocolate shop, | may reflect on the desirabilitg éhe consequences implied by my
desire for my health, weight, social approval,,edad this may affect the intensity of my
desire. | will call a “revalued desire’rational preference Evaluating a desire implies
accepting or rejecting this desire as a justifarafior action. The intensity of a rational
preference therefore reflects the initial intensity desireandthe likelihood that this
desire has been retained or accepted as the basistion. The acceptance or rejection of
a desire as worthy for action is based on argumeifitieh justify this retention. The
strength of arguments can also be expressed amslineean probabilistic terms. As a
consequence, the variation of preference intengiagn the strength of a new argument,
can be modeled as a Bayesian updating processoiigioing into the formal details, we
retain here that the modification of naturalistesiles depends on the reliability of an
argument and its innovation over the existing infational background in the process of
evaluatior®

® The Bayesian updating is formally described as:

_ C&E)= p(E|s& C)
7= p(s| ) TOEIC)

desiring mind state, E is the evidence of a newmaent and C is the context. p(s|C) is the natui@lis

p(s|C), where 7is the preference intensity, s stands for the



This process of rational deliberation leads teféective equilibriumthat is somehow
shared by fully rational individuals (Rawls, 198¥gbermas, 1981; Kolm, 2005). Each
individual ponders the weight of arguments and stdjhis or her personal preference
intensities. This is what most of the literatursa@es as the conditions of deliberative
democracy. For reasons which are never made explids assumed that the open nature
of the public debate among free and equal indiv&lpeoduces an epistemic consensus
on the weight of arguments and therefore ratiomdividual should agree. Consensus is
then a consequence of convincing reasons (Bohn®®6.:25). But from a Bayesian point
of view, this is not a necessary consequence. e & you and | gave the same weight
to all arguments and we had discussed the issgedioough to have exhausted all
aspects of novelty, our posterior probabilitiesidatill diverge if our prior preference
intensities had been at variance. This is the prablhithunderstandingsas discussed
before Discourse theory compounds the problem of explgihiow consensus may come
about by the fact that opinions and preferenceslarays described in exclusively
gualitative terms. It does not attach a quantieatheasure of preference intensity to these
gualitative descriptions. But in terms of stochastinsensus theory, different qualitative
statements are different options. What needs eaptanisnot thatpeople switch from
one preferred option, bbhibow comehey do so? Discourse theory does not provide an
answer and therefore gets caught in the paradaxibded above.

b. Deliberation with bounded rationality

The theory of stochastic consensus provides a sirpphwerful reason why
individuals re-evaluate their preference intensiaaed converge to consensus: bounded
rationality. It builds on previous work by deGrd@®74) and Lehrer and Wagner (1981),
who interpreted consensus as optimal opinion p&usanded rationality assumes that
individuals are aware of their limited capacitypimcess all relevant information in
forming views on preferences. They therefore lwo&ther people for advice, help and
the correction of their misperceptions. They exgeaideas, arguments, reasons,
judgments and opinions. They convey their own ¢gisito others and learn from the
opinion of others. This permanently ongoing proagssommunication transforms
individual preferences into social preferences,ciwhiltimatelymustconverge to
consensus, provided two simple conditions hold.nde analyze this process.

To keep things simple, we assume that the timegsoprogresses in discrete steps.
In the initial stage, all individuals have workeat their own rational preference over a
range of given options. But even if they have demé¢o the best of their abilities, they are
aware that other arguments may exist, which, ajhabey may not know and
understand them, could lead them to change theapiiitly assessment of their own
rational preference. In other words, they doubirtben judgments. In order to improve
the information set of their preference assessntiegy, look at the assessments of other
people they respect. Consequently, the probalilaythey accept an option as their
preference will change. If they respect some gpieeple strongly, they will in return be

preference as determined by the context, p(E|@eisnnovation effect and p(E|s&C) measures the
reliability of the argument. See Collignon, 2008nex I.



strongly influenced by them. Their preference istaes will become similar to those
whom they trust. If they do not respect them, tkegp their own preference intensity.
Thus, rational behavior under the constraint oftlch cognitive capacities requires that
each person re-assess his/her preference intessibye weighted average of all persons
he or she respects.

The question is now: what determines the weighasitidividuals assign to others?
Lehrer and Wagner (1981) use the heuristic trickssiuming that each person splits and
attributes a unit-weight over all persons he orrglspects, so that the weights are a
measure of relative respect. In doing so, theyesgpsome subjective probability
distribution for the option, but the factors, whidétermine each share, remain
unexplained.

A different way of interpreting these weights issie them as transition probabilities:
they describe the probability that | will move frany old position to the preference
intensity of the people | trust. The reasons ferghift are not specified, although rational
arguments, recognition and personal reputatiomatter prominently. In a given group
each individual influences potentially any othenypded (s)he gains respect from other
persons. If | include the self-respect | have fgseif, the probability that | will end up in
the next period either at my old position or at sone else’s position is equal to one (i.e.
it is a certain event). Thus, each individual's\gi& probability is the weight that he/she
effectively attaches to another person’s preferémemsity’

For example, take the simplest case of two ind&isluThe transition matri®/ looks
like this:

l-a «a
o | [-w
B 1-p
In the first rowa represents the probability that pergowill move from his own
original preference intensity to that of per&ril—a is then the probability that he

keeps his original view. Similarly, in row twg represents the respdegrants toA and
1- £ for herself. The probabilities in each row addaf, i.e. in the new period each

person must have adopted either the view of anqtéieson or remained on her previous
position. A matrix where the elements of each ro & one is called a stochastic
matrix. If we use it to describe large groups cgresociety, it will contain many cells,
where the entry is zero. In fact, most people atiffirst only trust their immediate
environment.

Interpreting the weights as transition probab#itieas two advantages: first, it allows
synthesizing the knowledge of different people iatsingle optimal information set. It
allows aggregating preferences of different peapthout having to impose ideal speech
act or discourse conditions. The interpretation &ésndifferent to the moral standards of
deliberation or to the status of individuals. Samey be very influential, others hardly at
all. Consensus will emerge, even if people ardmatted equally and have very different

" There is some formal resemblance to the LehreMdadner approach in this assignment, but in substan
our transition probabilities are no longer a sutiyecprobability assignment to option, but an okijex
description of the likelihood that a person willi his opinion.



intellectual capacitie¥ This model, therefore, avoids the paradox of eéetitive
democracy theories, mentioned in the introduction.

Secondly, the transition probability can be intetpd from the point of view of the
persorwho gives respedr from the point of view of the persevho influenceshose
who ask for advice. If we describe a society infthren of a square matrix, where each
line represents one person’s respect to all offreckiding himself), i.e. the transition
probabilities from all previous preference assesdgsi® his assessment today, then we
find the influence of a person represented in tiieran vector of the matrix. The fuller
the columf and the higher the weights in a person’s coluimanore influential is this
individual. Thus, the structure of the weight matkill depend on the outcome of the
ongoing “struggle for recognition”, i.e. on the goating claims of individuals for the
respect and trust of others.

c. Convergence to unanimity

If the weight matriXWV gives the transition probabilities that an indivadiwill adopt a
different view in the new period then a person wiiximize the informational content of
his deliberation by taking the weighted average pe®ple’s preference intensities. This
is not a normative claim but a logical implicatiofithe assumption of bounded
rationality: If I cannot judge correctly on my owlimust listen to those who | believe
know better, if | am to behave rationally. Thuadjust my own intensity of desire.

For example in the above mentioned example, pekssitl adjust the probability for
accepting an option as his preference to:

2) 7, = (-a)m, +ang,

where 77, is the probability thaf accepts the option in period B does the
equivalent updating. In more general terms, weveate this as:

(3) nt=wne,

wherell is the matrix of preference intensities with rdigting the individuals and
columns the options.

Thus the new distribution of preference intensitias changed over the initial
distribution. However, the fact that a person Haanged his assessment contains
information for all others who respect him. Therefa second round of deliberation
takes place that leads to a further adjustmemadifidual preferences. And after that, a
third one, etc. This process of deliberation wdlan until all individuals have the same
distribution of preference intensities, that istiluthey will all accept an option as their
preference with the same probability. At that painanimous consensus is achieved.
However, this unanimity is very different from tteterministic consensus concept that
dominates economics, particularly in the Paretarogiity theorem or in Buchanan and
Tullock’s (1962) calculus of consent. Rather thadleding all other options from
consensus, stochastic consensus includes thera prdabability distribution. It therefore
describes a pluralistic form of consensus.

8 The equality postulate was first formulated by $#amyi (1955). For a critique see Lehrer and Wagner,
1981.

® Political opinion polls on the popularity of patiens often ask whether a certain personalitynisvin to
the interviewed person. For highly visible peoglach as a country’s president, the weight matrsxia
empty cells in the column.



In formal terms the second round looks like thig: =WI* =Ww1° =w?M°. And
after repeated steps of deliberation:

(4) n =wn°

If we keep going with infinite repetitions of dediration, i.elimt — o, we get the
unanimous consensus distribution as:

(5) n=w-n°=wn°

This is an interesting result. We know that aspbeer of multiplying stochastic
matrices becomes large (theoretically infinityg thieight matrix converges toward a
stationary distribution where every row has exatttgysame value. In other words, each
individual gives exactly the same value of respe@ny specific individual that any
other member of the community gives him too. There consensus in society about
whom one should trust how much with respect touatatlg a specific issue. And
because of the rationality assumption, everyonestétke weighted average of theses
people’s opinions, which results in everyone hathegsame probability distribution of
preferences?

Note also that an individual may start out in tleélzbrative process thinking that he
has no capacity to judge whether an option is dekr(his cell in the weight matri¥/ is
zero). But after several rounds of arguments hedigtover that others have some
respect for his original view. Because he trustsé¢hothers, he will start trusting himself.

At that point his cell in the power weight matki¥'is no longer zero and we say the
person eventually has self-regard.

We find that social structures between individyatsduce consensus in preferences,
while the intellectual openness for and the integnaof new evidence will shift rational
preferences. If we want to understand, how conseospolicy issues comes about, we
need to study the structure of the weight matrix.

3. Communication

This analysis raises two questions. First, undeatwbnditions is convergence to
unanimity assured? Second, how long does it takd,itis achieved? This first question
is well established in the literature (see deGrbv8®74; Lehrer and Wagner, 1981), the
second is a frontier for research.

a. Consensus, dissent and conflict
Under the assumption of bounded rationality, irdiinals are not totally convinced

that they know all there is to know about a subgext therefore will communicate with
others in order to improve their preference assessmiVhen individuals communicate,

91n other words, social structures of communicatiéfect the weight matri}V, while new evidence on
the subject matter affecfd®.

10



they respect and influence each other. Two fundéamheanditions are necessary and
sufficient for unanimous consensus to emérge:

Condition 1:connectednesgll individuals of the group need to be connecixtn
if only indirectly*? The connectedness condition requires that thexgath from any
individual mto any individuah through which any two individuals influence each
other?® This condition ensures the inclusiveness of cosisen

Condition 2:minimal self-regardAt least one person in the group must eventually
have self-regard, for if no person ever takes arola view, deliberation will just pass
arguments on from one person to the next withowbady accepting them as their own.
Minimum self-regard is required to prevent delitiiera from infinite cycling.

If these two conditions are fulfilled, every indival influences every other and
consensus will inevitably emerge. Consensus isesgmted by a row vector in the weight
matrix of strictly positive elements that is idesati for each individual? In other words,
in the equilibrium state of consensus, each indigidjives the same weight as anyone
else to each individual’s prior rational preferendevery member of society will
therefore accept an option with the same probgl@btanyone else. Consensus in weight-
giving implies consensus in preferences. Furtheemoecause the limiting weights in the

power weight matrix/' are strictly less than one, consensus preferenuenis
dictatorial; no single person will impose his wah the group by influencing everyone
else, without being influenced by others.

Perfectly unanimous consensus requires in thedinjtely long deliberation. In
practice, this may be achieved much earlier, beictinsensus toward which the
distribution of preference intensities converges isseful benchmark for the equilibrium
position where all individuals would accept an optwith the same probability. We can
then use this equilibrium to measure the variarigedividual preference intensities
before unanimous consensus is achieved. | calvdriancedissent It is an indicator of
how far we are from consensus.

Dissent can be measured by the average of squawtidns of the current set of
preferences from the consensus preference assigrimen

. 13
(6) Disy(') == (71, - 11*)?
ni{=
It has a very precise meaning insofar as it imgles the two fundamental conditions
of connectedness and bounded rationality holdth®iprocess of iterative deliberation
has not yet gone to its end. Dissent is therefagleen at the beginning of the deliberative
process than at a later stage. Dissent in thisiteghsense is compatible with agreement

M For simplicity | have assumed that the weight iRatoes not change during the process of delibmmati
This is not a necessary condition for consensustdreand Wagner have shown that consensus alsesoccu
when the weight matrix changes.

12\t A does not respe@, but onlyB andB respect<, all three of them are connected.

13 The weight matrix is then called irreducible.

14 This follows from the theory of Markov Chains, $#mmaud, 1999. The application to consensus is
found in Lehrer and Wagner, 1981.

\Where /7' is the preference intensities vector at deliberatoundt and 7T is the consensus preference
vector. The group consists of n individuals.

11



on preference orderings, as we have seen aboves\Hoyuntil unanimous preference
orderings are achieved deliberation may still tadaay rounds of re-iteration.

Dissent must be distinguished fraonflict Conflict occurs, when the fundamental
condition of connectedness is violated. More pedgjsvhen two (or more) individuals in
the group are unwilling to give any respect to ofheople because they think they alone
know what is best with respect to a given optite, group will split into two (or more)
consensual camps with incompatible and non-conngrgieferences. This leaves two
possibilities for dealing with conflict: brute fardy eliminating the opponent or a meta-
agreement on how to deal with conflict. For examptging on specific issues, or more
generally constitutional texts, are meta-agreemeétusever, these meta-agreements are
necessarily themselves grounded in a constitutiomasensus. Without such consensus,
conflict will inevitably end up in violence and war

b. Speed of convergence

How long does it take to converge to consensusdminate dissent? The answer is
not straight forward, but a few general rules maydund.

Markov chain theory tells us that if conditionsrid& are satisfied (so that the
deliberation process can be described by the dysaaiiMarkov chains), dissent will
geometrically converge to zero at the ratd,¢fV) , the modulus of the subdominant

eigenvalue of the weight matri¥%. The closerd,(W) is to O the faster the convergence

to consensus; the closer it is to 1, the slowectrvergencé® Unfortunately it is

difficult to calculate the subdominant eigenvaldiéange matrices. Even defining some
upper bounds does not yield very significant residt determining how to accelerate the
elimination of dissent. Nevertheless, a few singtiservations can be made.

Given that consensus depends on communicatiomernigén and intensity of the
communication process must be important. One meaguength of communication in
terms of numbers of deliberation steps requiredfercommunication of the preferences
between two individuals is thdegree of separatiom a society. If we take the shortest
path of communication between any two individual$hie group, the degree of
separation is the longest of these minimal comnaiin paths. In other words, it
describes how far apart the two most distant inldials in society are. On the other hand,
the intensity of communication reflects the strénggtinfluence one person has on
another. The communication path with the weakdhience between to people can be
thought of as the strength of tiveak tiesbetween individuals in a societyReducing
the degree of separation in society or strengtlgewieak ties will contribute to faster
elimination of dissent.

Given the difficulties of the mathematicaabriori determination of the subdominant
eigenvalue oWV, we will recur to simulations of some structuraddels below. Before
doing this, we must discuss some violations ofttebasic conditions for stochastic
consensus.

6 See Theorem 6.11 in Bremaud, 1990.

" The concept oflegree of separatiobhecame popular through Stanley Milgram’s (196&mMéall world”
experiments, which showed that people in the USRoaraverage connected by six degrees of separation
The idea of thetrength of the weakest iie society goes back to Granovetter, 1973.
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c. The structure of communication

Theories of deliberative democracy emphasize tled fer communication. The
theory of stochastic consensus supports this clagmause it shows that efficient
communication can contribute to the collective agrent on preference orderings.
However, even under optimal conditions it may tekeyer to achieve consensus than
what may be acceptable for efficient decision mgkin

Voting is a device to cut short the deliberatioagass. If the political system is based
on universal suffrage and encourages broad andsivel communication, intensive
campaigning and inclusive public debate, electasults will reflect the consensus
distribution of equilibrium preference orderingsigh® Voting is then an
approximation for finding the consensual preferemickering in society. This result also
solves the famous voting paradox described by Caetlovhereby voting on three
options may end in a cycle. Arrow (1963) had takes to formulate the incompatibility
theorem, whereby aggregating of preferences uradee simple assumption is
incompatible with democracy (non-dictatorship). Ra@ny political scientists these
theories seemed to imply a profound instabilitglemocratic systems. In the context of
stochastic consensus theory, the paradox appl&stic preferences at a given moment,
but it dissolves if the deliberation horizon isendled, so that dissent is reduced and
ultimately even consensus achieved.

However, the success of this process largely dependhe structure of
communication. Several violations of conditionsntl 2 are possible.

Cyclicality occurs when condition 1 holds, but not conditiodg&.example for
infinite cycling is when two people try to go thgiua door, each politely asking the
other to go first. Ultimately one person will haeeaccept to be first. With respect to
deliberation, it implies that at least one persarshaccept a preference as his own.
Otherwise, deliberation remains empty talk. Indixdts would oscillate indefinitely
between different preference-intensities.

Disconnectednedsappens, when a society splits into factions. Wection of
individuals will give regard to all members of theivn group, but not to anyone else.
The same is true for the other faction. Each gwilighen develop a group consensus,
but preferences between the two factions will motverge. If the actions implied by the
respective group consensus are incompatible, comflll arise. Note, that because
consensus within the faction implies that the wesgh the row of the power weight
matrix are identical for each group member, bub Zer the members of all other groups,
group consensus appears to be a form of groupitge@onflict between factions
therefore seems to be motivated by group identities

Dominances a weaker form of disconnectedness. It implieg there is a dominant
group, whose members let themselves only be infleéty other members of their own
group, while there is a dominated group, which despect at least some members of the
dominating group without receiving any respectaturn. In this case, society reaches a
consensus that is completely determined by the wimigroup. During the process of

18 More precisely, if conditions 1 and 2 are satifigtbn (i) society will eventually reach agreememd (ii)
the probability that the eventual agreement wilbbeaccepting a specified preference is equaldo th
limiting probability of agreement on accepting ireference, which in turn is the same as consemsus
the preference. For the mathematical proof seedbolh and Al-Sadoon, 2006, unpublished manuscript.
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deliberation, the weights assigned to memberseotittminated group go toward zero.
Therefore, this form of consensus is hon-inclusiseamples are societies with cast
systems, apartheid or ruling elites or oligarchiasere “ordinary” people are
disregarded.

4. Some applicationsof thetheory
a. Communitarianism

Communitarian groupsmerge when groups are formed within society where
individuals are densely connected within their gr@but give little regard to the other
groups™® This system was first studied by Simon and And#6() under the notion of
Nearly Completely Decomposable Systems. It imghes$ conditions 1 and 2 hold, but
respect between different communities is weakhis ¢ase consensus will emerge
rapidly within groups, but only slowly between gpsuBecause conditions 1 and 2 hold,
society will ultimately converge to unanimous camses, but dissent is dominated by
inter-group relations and not by noise of indivitideliberation. Figure 1 sho’fshow
preferences assignments converge quickly withirgtbep and slowly between groups in
a simulation based on Simon and Ando’s systemicgire.

Figu_re 1. Loosely connected groups

z0 40 &0 &0 loa

Loosely connected groups explain the emergencerafrtunitarian group identities,
which take a long time to dissolve. For exampléhimithe European Union, policy
consensus is slowly emerging, but even after haéfraury of integration national
identities still seem to be the dominant featutee Tonvergence to consensus is
accelerated by opening the community and increabiegegard individuals give to
members of other communities. This can be donetelih building trust between the

1 See Emirbayer and Goodwin (1994)
20 0On the vertical axis we find the preference initigs on the horizontal axis the number of dektiens.
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communities (increasing the weights of non-membetke weight matrix), or by
institutional features, which broaden the inclusie®s of deliberatioft.

b. Constitutions of deliberative democracy

We are now interested to find out how constituti@teuctures may influence the
speed of convergence to consensus. We will focusoare stylized facts, wwhich are of
particular relevance for the European constitutidiedate, but they apphutatis
mutandisto many kinds of organizational relations.

We assume that each system or society consistgoofduntries (groups) andB.
CountryA consists of a governme@®A andn individuals; likewise countr consists of
a governmenGB andm individuals; we also consider the effect of an &ddal player
(an international organization). Each system orefpconsists of two countries (groups)
A andB. CountryA consists of a governme@A andn individuals; likewise countr{3
consists of a governme@B andm individuals; we also consider the effect of an
additional player (an international organizatioWe will ignore interactions among
citizens of the same country and between citizémfferent countries and focuses
instead on international linkages and governmetizeti linkages. Our purpose is to
determine how institutional features affect thelikood of converging more or less
rapidly to consensus.

We compare three models of institutional interacffo

The Intergovernmental Model (IGssumes that governments influence each other
and have self-regard. They also have regard far ¢titezens, while citizens only give
regard to their own government and themselvess iftudel is similar to the structure of
a two-level game (Putnam 1988), where differentegoments seek agreements among
each other (level I) but are also dependent onpaanee by their constituency (level I1).

The International Organization Mod@lO) adds an international organization as a
third player at level I. We call it “the Commissicand assume that it does not interact
with citizens directlyThe international organization model, therefores toaur additional
links over the Intergovernmental model.

The Federal Republic Model (FIR)odels the international organization as a
supranational government. Citizens are now inflirnand being influenced by this
supranational government, which gives equal regasvery individual of the enlarged
constituency (m+n). However, the Federal Governratstt interacts with member state
Governments.

Within the structure of the model infinitely mangirpmeters will produce infinitely
many different subdominant eigenvalues. We areested in the distributions of these
eigenvalues and wish to compare their distributeer®ss the models. As there is no
tractable formula for calculating them, we haveldated 10 000 parameters randomly
after imposing the structure of our stylized faatsl then run Kolmogorov-Smirnov t&st

2| have analyzed the role of cross-border trusting for the creation of monetary union in Collagn
and Schwarzer, 2003; Collignon, 2003, focuses stitutional features for stronger group connectiand
broader and more inclusive deliberation.

%2 The formal structure of each model’s matrix isegivn the annex.

% The Kolmogorov-Smirnov, or KS test, is used td tesether two distributions are identical agaift t
alternative that they are not or against the adtiéva that one distribution is higher than the othrevice
versa. They assess stochastic dominance in nompéia statistics. When applied to the comparisons
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to check if the distributions are significantlyfeéifent of each other. Here are the results.
A high concentration of values to the left indichigh speed of convergence.

Complete Ignorancelhe first simulation draws the parameters in eaghaof the
weight matrix from the same distribution. This makense for someone who knows the
possible political structures but cannot ascettfagnweights people give to each other or
the proportion of people in each country. She mapéhind a veil of ignorance, for
example, trying to decide which political structiséest. Figure 2 shows the eigenvalue
distributions in the three models.

Figure 2. The Complete Ignorance Simulation
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across the IG, 10 and FR models, we will call th@mctural ranking tests. Test results are in Gobin
and Al-Sadoon, 2006 and can be made availableqrest.
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It is clear from the histograms, and confirmed irKogorow-Smirnow (KS) tests,
that theFR model is likely to converge the fastest, with [@etrailing next, and théG
model being the slowest of the three.

Pig-headedness and Open-mindednblext we consider two worlds. One is
populated by pigheaded people (in both countrige® are strongly convinced of their
own opinions and are unyielding to others; we mallisl by assuming that the value for
each diagonal element in the weight matrix is latban any other element in its row.
The other world consists of open-minded people eaethom regards every other
individual more than himself; here each diagonaireint is smaller than every other
element in its row.

Figure 3. The Pigheadedness vs. Open-mindedness
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Pig-heads are so convinced of themselves thatliffisult to reach consensus; self-
doubters converge faster than pig-heads acroisra# models. This result is confirmed
by the KS test (at higher than 0.999 significareeel) for the general distinction between
the two attitudes, and for the three political med&heFR model is faster than tH®
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model, which is faster than th@& model no matter how open-minded or pigheaded
people are.

Liberal and Authoritarian Governmentd/e define a liberal world as one in which
governments (including the Federal Republic) kéweir tcitizens in relatively high
regard. An authoritarian government is the exapiogfie: each government gives less
regard to its people than it does to other govenime

Figure4. Liberal vs. Authoritarian Governments
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We first note the wider dispersion of rates of cengence under authoritarian
regimes. Here the rate of convergence depends @mtin factors: First, how fast is
intergovernmental convergence and how much regauitidens have for their
governments. In contrast, under liberal governmtreee is one main factor determining
the rate of convergence: the rate at which citizemwerge. Secondr a given political
structure, the authoritarian arrangement converégster than the liberal arrangemefit

% This is confirmed by the KS-tests at higher th&90 significance level.
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The impact of political structures is more ambigsiozomparingG againsiO models
does not yield a clear picture; the test@fagainst théO models under the authoritarian
arrangement rejects the hypothesis of equal digtab against the alternative of unequal
distribution and the hypothesis of equal distribntagainst the alternative of slowér at

a significance level of 0.995. The test is unablegject the hypothesis of equal
distribution against the alternative of slovi@rat the 0.9 significance level. The
structural tests are thus only partially successful

Popular and Unpopular Government¥.e now consider a world of popular
governments where citizens give more regard to fmiernment than they give to
anyone else. In the unpopular governments arrangecitezens give less regard to their
governments than they give to anyone else.

Figure5. Popular vs. Unpopular Governments
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In all three models have popular governments fasters of convergence than
unpopular governmentshis is confirmed by the KS tests at higher tB899
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significance level. Under each of the popular anplapular government arrangements
the structural tests are all successful at highem 0©.999 significance level.

The Liberal/Popular Combination8Ve now consider all possible combinations of
liberal vs. authoritarian and popular vs. unpopal@angements across each model. As
one might expect from the previous two simulatigrogular authoritarian arrangements
are the fastest-converginghile the unpopular liberal arrangements arestbeest.

Now take theunpopular liberalarrangement as a point of reference, as it isltheest
converging model. Moving in the IG model towards tinpopular authoritarian
arrangement increases the speed of convergenceitgythan a move towards the
popular liberalgovernment arrangement. But the exact oppositersdor 10 and FR
models: the move towards popular liberal arrangésiereases the speed of
convergence by more than the move towards unpoputhoritarian arrangements. All
of these comparisons are confirmed by KS testggaehthan 0.999 significance level.
The structural ranking tests were successful aalbssrangements at 0.999 significance
level, except for the comparison betweenlthendlO models in the unpopular
authoritarian arrangement, which passed the tdgtabi®.95 significance. Hence, we
may conclude that if the ideal normative discowseditions postulated by deliberative
democracy are reflected by popular liberal polltgystemsa federal system with
features of deliberative democracy guaranteesdbtetl convergence to consensus.

Figure6.1. Liberal/Popular Combinationsin the |G Model
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Figure 6.2 Liberal/Popular Combinationsin thel O Model
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Nationalism and Subsidiarityv¥e modehationalismin thelG andIO cases by
simulating structures in which governments give legyard to international institutions
than to domestic constituencies. The oppositetesnationalism where international
links receive greater respect than domestic onkgioDsly, these categories do not apply
to the Federal Republic. In tlkéR case subsidiarityis the equivalent of nationalism
when the Federal government gives high regardddativer-level state governments, and
centralizing federalismvhen links to local governments count less.

Figure 7. Nationalism vs. I nternationalism and Subsidiarity vs. Centralization
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Internationalist arrangements converge faster ithbie 1G and the I@ases and
centralization converges faster than the subsitifarrangement; this is confirmed by
the KS tests at higher than 0.999 significance. Sthectural ranking tests are not all
successful. While thER model is fastest across models, iGebeats theéO model in
both the nationalist and the internationalist ageanents. This means that the institutions
of federalism structure the flow of information athh@ process of political deliberation in
such a way that political consensus on policy pegfees among all citizens of the
federation emerges most rapidly.
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To summarize, the overall picture is that in gehietargovernmental structures are
likely to converge more slowly than the interna@ibarganizations and the federal
republic model converges the fastest of the tHbéeourse the nature of the political
regime, its constitution and the standing of thaefal government strongly affect the
convergence to consensus and may disprove thesrstat in specific areas. But the
important message of our simulationsaentralising federalism is a device to overcome
communitarianism.

Conclusion

The theory of stochastic consensus presented krereames the paradox of
simultaneously having to assume that politicalletation is depending on given
normative conditions and at the same time creahiag. From this new point of view,
deliberation is not a normative postulate of deraogybut a consequence of bounded
rationality. People deliberate because they seeresccoherent with their wills and
wishes. Because they are limited in their cogniti@pacities, they look at what they can
learn from others and this leads them to adjust greferences until they all see the
world in the same way. Of course this concept ¢ibdeation is unrelated to the idea of
democracy. We have, however, shown that institatistructures of organizing the
debate about political issues strongly influeneedbgree of dissent among citizens and
the speed by which a society converges to a poboyggensus. From that perspective, the
institutional arrangements of deliberative demogrmaatter greatly.
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Annex: Matrices of political systems

Each parameter represents a transition probabilitye weight matrix. Structural

features of the stylized facts impose constramtoime of these values. For a fuller

discussion of the model, see Collignon ans Al-Sagd@006
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