WHAT IT TAKESTO BE A LEADER:
LEADERSHIP AND CHARISMA IN A
CITIZEN-CANDIDATE MODEL

Binyamin Berdugo
Discussion Paper No. 06-12

December 2006

Monaster Center for Economic Research
Ben-Gurion University of the Negev
P.O. Box 653
Beer Sheva, Israel

Fax: 972-8-6472941
Tel: 972-8-6472286



What It Takes to Be a Leader: Leadership and Cimaris a
Citizen-Candidate Model

Binyamin Berdugd
Ben-Gurion University of the Negev

December 2006

Abstract
This paper analyses leadership and charisma witl@nframework of social choice. In
societies that lack formal institutional authostiehe power of leaders to coerce is
limited. Under such conditions we find that soamaitcomes will depend not only on
policy preferences but also on individuals' al@8tito transform voluntary efforts into
some communal public good. The paper has thregatemisults: (1) Leaders might
credibly compromise on policies they favor in orderelicit more social efforts, while
society members might be willing to compromise awofable policies in order to gain
better leaders. (2) Under imperfect informationarelgng individuals' abilities, social
choice might be biased toward less competent but mbarismatic leaders. (3) Less-
competent, more charismatic leaders can achieves nmoterms of social goals than

competent non-charismatic ones.
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1. Introduction

The theory of political economy has often addresbedjuestion of how constituencies elect
representatives to choose a policy under a vaoiesjtuations concerning elections and voters. To
tackle this issue, political economists have ofidopted the view that after a candidate is elected
for office he receives complete authorization t@lement his chosen policy as an office holder.
This view accords with typical situations of pubkzonomic choice in which policies are
observable by society members and are enforcegliterhmunal authorities. Yet, while this view
seems reasonable enough in the framework of pabboomic choice, it is somewhat misleading
in a more natural and broader context in whichpgbeer of leaders to coerce is limited. Under
such conditions, leaders are often required toterpast-election incentives to magnetize the
voluntary efforts of society members by means of leadertaphave not yet been analyzed. It is
the purpose of this paper to examine these meamerbgving the standard assumption that the
chosen leader can automatically enforce his paoliayauthorized power, and assuming instead
that leaders are required to use (among other ghipgrsonal abilities as well as charisma to
recruit voluntary efforts. This exchange of assuon establishes new tradeoffs between policy,
effort, leadership abilities and charisma therebyvpling considerable insight into social choice
and behavior.

The paper is set by the following preliminary olvsg¢ion: leadershipandcharismathough
contextually related are not formally identical. ¥vbas the notion déadershipcan be interpreted
as the competence of individuals to transform comaheffort into some shared goaharismais
more related to the talent of individuals to recthese efforts. From an economic perspective, the
distinction between these two notions can be agsatiwith two separate environments: one with
perfect information and the other with imperfedomrmation. In the case of perfect information,
leadership and charisma coincide. This is due ® fdtt that the abilities of individuals to

transform social resources into some shared geafudlly observed and therefore in themselves



might be an important factor in the decision makafgndividuals regarding whether or not to
grant support and effort. In the case of imperfatdrmation however, charisma and leadership
might mismatch as leadership abilities are notyfolbserved, and therefore, society members are
forced to consider other attributes of potentialdiers in order to decide whether or not to provide
them with support and effort. Hence, under imperfatormation, charisma can be viewed as
personal attributes (such as self-confidence, chaoise etc.) that are not perfectly correlated
with leadership abilities but are completely obsbéle. Hence, in the absence of information the
notion of charisma becomes essential in leaderdlopation as society members are forced to use
these personal attributes as external signalsaluate candidates' abilities.

The paper has three main results. First, in contaghe results of Osborne and Slivinski
(1996) and Besley and Coate (1997), leaders mig#dibly compromise on favorable policiés.
The rationale of this result is that by comprongspolicies, society members might gain better
leaders while leaders might attain additional dagfirts. This result stems directly from the new
tradeoffs between policy, effort and leadershiditgbihat our paper establishes. Second, in the
face of imperfect information, society members npagsibly choose less worthy leaders while
providing them with extra efforts. This result seefrom the fact that when leadership abilities are
not perfectly observable, society members are btoeuse candidates' personal attributes as
"external -signals" in order to evaluate their kexathip abilities. These outer signals may very well
mislead society members to over-evaluate somesthatic non-competent leaders while under-
evaluating non-charismatic but competent ones. \Alé this misallocation of resourcethe
charisma bias Third, in the face of imperfect information, thcharisma bias may lead to
situations where non-competent charismatic leacknsaccomplish considerably more in terms of

social goals than competent non-charismatic onemncel a charismatic advantage might

2 Like in Osborne and Slivinski (1996) and Besleyl @vate (1997) candidates cannot commit to positidrall.



counterbalance a leadership disadvantage due éxtansive collection of efforts that eventually
offsets leadership inefficiencies.

The idea of the paper is presented by two modalsftiow the citizen-candidate approach
pioneered by Osborne and Slivinski (1996) and Beafel Coate (1997). The first model focuses
on leadership per se, and hence is set in a penfiectnation environment. This model examines
how societies allocate policy and choose leadersitipn members vary in their leadership
abilities as well as in their preferences over camah agendas. The second model examines the
idea of charisma and is set in an imperfect infagilomaenvironment. In this model we relax the
assumption that society members have differentepgates over policies but we add the
assumption that society members cannot fully oleséine abilities of others but observe some
external signals that are imperfectly correlatethugadership abilities. In both models we set an
additional stage in which society members voluhtagixert efforts that are provided for the
production of some public good. The results of pgaper can be explained by the strategic
decisions of society members stemming from thisteh@l stage. In the first model (with perfect
information and divers preferences over policiéis¢, decision of how much effort to exert is a
function of the leader's chosen policy and hiséestip ability. Potential leaders will take thisan
account when choosing optimal policies. Society mers anticipate the decisions of potential
leaders at earlier stages and decide to which datedithey will grant support. Potential leaders
anticipate this and decide whether or not to offandidacy. These considerations lead to
allocations of leadership and policy in a subgaredegt Nash equilibrium that reproduces our
first result - leaders might credibly compromisepmiicies. In the second model (with imperfect
information and individuals' identical preferencebe decision of how much effort to exert is a
function of the leader's leadership abikty evaluated by other society membé@mwtential leaders

anticipate this and decide whether or not to offemdidacy. This scheme leads to an inefficient



equilibrium that might be biased toward charismato-competent leaders with excess supply of
efforts.

The paper can be related to two different linesegarch in the economic literature: one that
examines social choice in political setting anddested in the traditional electoral competition
theory, and another that examines leadership wahmamework of the theory of incentives. The
first line of research which is largely based onnde (1957) model with its numerous extensions
(see Wittman (1977, 1983), Calvert (1985), Alesamal Spear (1988) and Alesina (1988)) has
been recently extended to models that describéqablequilibria in situations where citizens can
endogenously offer candidacy under a plurality .Ffla recent years these models where
implemented in other works such as the study atipi@ns' quality (see Caselli and Morelli) and
lobbying (see Besley and Coate (2001)). Yet, wthis whole literature provides considerable
insight into a variety of situations of public cbeiwith differing assumptions concerning voters
and elections, it generally ignores the role ofggoance in creating post election incentives and
its effect on political equilibria. The second apgeh pioneered by Rotemberg and Saloner (1993)
and Hermalin (1998), views leadership as a dewhe¢ ¢reates incentives in organizations under
the conditions of asymmetric information and incéetg contracting environmenf. This

approach provides new insights into leader-orgaiozanteractions, but ignores the questions of

*Downs viewedpolicy as a means to winning elections, while Wittn{1977, 1983), Calvert (1985), Alesina and
Spear (1988) and Alesina (1988) analyzed poligcalilibria with a fixed number of candidates whaéd@olicy
preferences.

“ See Osborne and Slivinski (1996) and Besley andeqdQ97).

®> Rotemberg and Saloner (1993) examine how leaigessyle might affect firms' profits under the citimhs of
asymmetric information and incomplete contractimyienment. They show that leaders who empathizé wi
their employee adopt a participatory leadershigestiiat might improve profitability when the firmaé the
potential of exploiting relatively many innovatimdeas. Their model is based on the assumptionetingiathy of
leaders with employee is common knowledge amon@rorgtion's members and therefore can be served as
commitment device.

® In his seminal paper Hermalin (1998) emphasizesrote of leaders in transmitting information toléaters
under the conditions of asymmetric information. éwting to Hermalin leaders can transmit information
followers and convince them that the informatiomndeed true by leading by example: the leader ifexerts
high level of effort. Followers observe the leasl@ffort and are therefore convinced that the leadesiders the
activities to be truly worthwhile. This motivateslbwers to exert effort as well.



how leadership is formed and why certain individuaecome leaders rather than otHe@ur
paper combines elements from both literatures bglyamg the formation of leadership in
conjunction with the role of leaders in creatingentives among society membérs.

The paper can also be related to theoretical angirial studies outside the economic
discipline, especially in the social psychologyttemproach. The trait approach relates leadership
to personal attributes of leadéfsin the context of our paper these traits shoulcclassified
according to taxonomy in which traits reflect tHality of leaders to transform effort into some
public good - thereby manifesting leadership ahildr whether these traits are considered by
followers as external signals and cause them td exare effort, thereby reflecting charisma.

The rest of the paper is organized as follows.i&e@& sets up the basic model of leadership
with perfect information and provides examples éondnstrate the results. Section 3 presents an
imperfect information model of charisma and l|ealdgrs Section 4 provides examples to
demonstrate the charisma bias and the tradeoffdegtweadership ability and charisma. Section 5

concludes and the main mathematical proofs appaaeiappendix.

2. The Basic Model of Leadership with Perfect infation.

Consider a society inhabited by a finite number ioflividuals of different type,

labeled € N ={1,...,n} . Each membere N is endowed by a power indékwhich represents his

" This line of research usually takes the identitjeaflers as exogenous, and emphasizes the raadss in

creating incentives and on leadership style irfdlce of asymmetric information.

® The incentives that leaders create in our papediferent from that of Hermalin and Rotemberg &adoner,

as we focus on the provision of public good and owtoutput in organizations (like firms), and we dot

emphasize the role of leaders in transmitting imition.
° The phenomenon of leadership by and large has guizekearchers from a wide range of disciplineséarly a
century. Books and articles in sociology, socialgm®logy, political sciences and management arebeved in the
thousands, while additional works are still beingplshed at a rapid rate (see Yukl and Van Fle@9(],
Northouse (1997) and Yukl (1998) for surveys). Mostthe leadership studies can be classified agugrtb
whether the primary focus is on leaders' traitbalvéor, power and influence or situational factors.
During the 1930s and 1940s a numerous of traiiesudere conducted to discover leaders qualitines& studies
found differences between leaders and non leadessime traits type basis but have not succeededgsify
leaders' performance on this basis as well (sd# (i954), Mann (1959) and Stogdill (1948)). Sittee 1970s
however, trait researchers have used more advanettbds, and their studies have shown that sonte itmarease
the likelihood of successes as leaders (see BaaypBell and Grant (1974), Howard and Bray (19883 also
Bass (1990) for survey).



relative power among the rest of the society mesi&here are two distinct types of goods:
menu of policiefQ and a public good. We assume that in a certain society, only oneyglk Q

can exist at a time, and therefore, element® iare mutually exclusive. We also assume that
preferences on ideas differ among individuals dedefore may be a source of controversy among
society members? For the sake of simplicity it is also assumed & an open interval it (or

alternatively tha@ = R). Society is facing a decision problem of choosagolicy g out of a

menuQ of types of policies.

Preferences

Each individual gains utility (or disutility) fromboth the policyqg that his society
implements, and from the quantity of the public dgahat his society provide§Ve assume that
the more individual identifies with the policyg, the more he enjoys consuming the public good
g.® Individuals may also bear some non-monetary agsif they decide to exert some effoets
in producing the public goody. We will assume that the non-monetary effort cost
functionc: R, — R, is three times continuously differentiable we(@) = , dhd that for ang>0
c'(e) >0 andc’(e) > ((i.e. c(e) is monotonically increasing and convex). Furthem) in order to
avoid corner solutions and cases of multiple Naghli&ria, we also assume thaf0) = . &ach

individual i e N has a utility function:

u =V (q)-g-c(e) (1)

1 11 the usual electoral competition context alliviiduals have identical index power, however as gaper explore
leadership in a broader context in which socialiesot necessarily have formal institutions, thidex may represent
different categories of power in different socisfisuch as: individuals' relative physical strengttividuals' relative

wealth, and in a tribal society it may also repnésbe number of individuals in each tribe.

%n ordinary models of political economy, the sp&rasually applies to a "policy space”, in this modeWever, We
will often use more general terms as "ideologytieas" "political agenda" interchangeably in orderaddress
general circumstances.

13 This assumption can be justified by the followiagyument: Once a political agendais implemented, all the
society members "consume" it (for better or wo®] hence as such, can be interpreted as a "pblitiblic good"
or an "ideological public good". We can thereforewthe space of ided3 as a variety of mutually exclusive public
goods - once a public goap=Q was chosen, a quantity gfsymbolizes the extent @fs production. Hence, policy
and public good exhibit complementarities.



whereg is the total quantity of the public good that widual i consumesg is the total effort
individual i devotes to the production of the public gagdand v,(q )is a singled peaked twice
continuously differentiable function with nonemsiypport which represents individua private
attitude toward political agendas (his idiosynaataluation of policies). We refer tg(q 3s the
value function or the idea function of individuaWhenevey, (q) > 0 individuali perceives the

policy g as an economic good, whereas for any paiieyith v,(g) < O individuali perceives the
policy g as an economic bad. Note also that the idiosyiecvatue of policy is complement with
the quantity of the public good consumed.

We will take another crucial assumption that thesmon-preferable position for any
individual is to lead the society under a politiegienda that he considers as bad. Hence, if some

individual j e Nwas chosen to lead the society, and the implemept#dy q is such that

v, (g) < Othen individual's utility is <o.**

Production
The production process of the public gapdequires two inputs: leadership technology and
total community efforts. Each individuak N is endowed with an innate leadership technology

K(i)eR:+. Once individuaj € N is chosen to lead, the total output of the pubtiodyis given by?

g =K(j)-»(E) (2)

' Hence if for some individual v, (9") < v;(Q') < Othen he prefers to be led under political ageqdahan to

lead the society with political agendi regardless the quantity of the public good g hesames.
> The ability of leaders to transform effort intans® public good might also depend on their polioyich such
thatK = K (], Q). The rationale of this is that the ability of leas to implement a policy might depend on the

policy itself. In our model however, we abstracinfrthis dependency in order to focus on the trdddmtween
effort, ability, and policy only through the chahoé&individuals' preferences.



whereg is the total output of the public gooé, is the total effort exerted by the participantshod

production process, andp(e )s a monotonically increasing weakly concave figrct

wherep(0) = Q¢'(e) >0and ¢"(e) < Q

Society

All the fundamentals of a certain society are commmowledge among the society

members and are fully described by the five-h(;ble(&’i ) (V@) (K@), ,go).

2.1 The Mechanism

The mechanism of this model is constructed paratiethat of Besley and Coate (1997)
except forone fundamental assumption. We add to their politica@licpss an additional stage in
which after the leader is chosen to make his palitthoice, society members voluntarily exert
efforts to manufacture the public good.

From the assumption it follows that when individudecide whether to cast support to some
individual j € N to lead them, they take into account not onlyaisiation of political ideas;(q)
but also two fundamental factors: his leadershiielogyK(j) and the social effort that he may
eventually recruit. Furthermore, every potentialder j e N knows that the level of social effort
he can recruit depends not only on his leaderstgpriologyK(j) but also on the policg he
chooses to implement. Hence, a potential leadeay choose a policg which differs from his

original bliss point §; = argmaxv, (g)) so as to recruit more social efforts.

A leader is chosen in the following manner. Eaahvildual can costlessly declare his desire
to be a leader (offer his candidacy). Subsequeetigh member casts support at most to one
candidate. The candidate who receives the most phoveet of supporters (which is weighted by
power indices of society members) is chosen to teadsociety. In the case where more than one

candidate receives maximum support, the leaddrdsen according to a uniform lottery on the set



of winning candidates. A chosen leader declaresliayp and at the final stage society members
voluntarily chose a level of effort to exert in theoduction of the public good. To sum up, the
political process has four stages: At stage 1, neembdeclare their desire to lead. At stage 2,
society members grant support to potential leadsrstage 3, the chosen leader makes a policy
choiceq. At the final stage, society members voluntartkere efforts to manufacture the public

good. The model is solved backward.

2.11 Optimal Effort Decisions given Leadership &uadicy

Suppose that some individugle N with a leadership technologi(j) is the society's
chosen leader and suppose that he chooses a ppkd. Then, the optimal effort of any

individual i e N for any given level of effort exerted by the re$tthe community members is
given by:

g =argmaxy, (Q)K(j)e(E +&)-c(e)] 3

O<g
whereE |, is the total effort exerted by all the societymfxers excluding individual*® There are

two possible conditions for individualunder which he decides the level of effort to exiérthe

leader's chosen poliayis an "economic bad" in the viewpoint of individludi.e.v, (q) < 0) then
individual i will exert no effort in producing the public gogdthuse=0). Otherwise ¥, (q) > 0
optimum considerations lead to a first order caaditgiven by:

v (@K ())¢'(E)=c'(g) 4)
Equation (4) implies that for any given leageand any selected ideologywhere v,(q) > Q

individual i's optimal action corresponds to the total levelketibrts exerted by the rest of the

%0ne may suggest another setting where in Stackgfashion, the leader announces his level of effefore the
society members decide their own level of effortsis setting will add another sub-stage to the rhadd provide
similar results.

10



society members, and therefore, a Nash equilibpuofile of efforts (elJ *(Q),....el * (q)) exists if

for each society membee N the following equation holds:

¢V (@K(j)@'(E)] if  vi(g)>0
g = . (5)
0 Otherwise

whereE = ZQ . Equation (5) can be therefore interpreted asmiicit function of playei's best

i=1

response.

Lemma 1: The analytical assumptions on the cost functi@y and the functiorp(E) ensure that
an efforts' Nash equilibrium profile indeed exiatsl is unique.

Proof: Assume that some individuplis the leader and that he chooses a political deggnLet
McN be the set of society members who view the igess a positive political agenda (i.e.,

M ={i e N:v,(q) > 0}). A sufficient condition for a Nash equilibrium exist is that equation (5)

will hold for each society membiee N . As all the society members not in subigetwill choose
the nil strategye=0. A summation of equation (5) over the subsetfthe society members leads

to:

E=>c v (@K(j)e'(E)]. (6)

ieM
The analytical assumptions onc(e) and ¢@(E) ensure that the summation

Zc"l[vi (q)K(j)(p’(E)] is a continuously positive monotonically non-ireseng function of
ieM

11



E. Thus, the intermediate value theorem implies éuatation (6) will hold for a unique* >
0.t

SubstitutingE* into equation (5) for each society membem yields a Nash equilibrium

profile of efl‘orts(elj *(Q),...e * (a),...8) * (q)), as required!

For a given leadey and ideologyq, we denote the society Nash equilibrium's totébref

byE!* (@)=Y &/ * (q).

i=1
It is useful to describe the above Nash equilibriogn manipulating equation (4) into the

following expression:

K(J)(D’(Ej*(Q))=(:(\?l—((JI()(m= ------ =C(\?m—(q()q)), (7)

where y,,...,7,, are the members of the subget= N. We can therefore display the Nash

equilibrium by plotting the society's total efferéxt toM individuals' efforts in one graph (see
Figure 1).

[Insert Figure 1 about here]
Given that individualj is the leader and that his chosen policyg,ighe indirect utility of

individual i € N which is derived in the final stage Nash equilibriis given by:

u' (9) = v (@K (j)e(E’* (q)) - c(€ * (a)) (8)

" The derivation of summation (6) providt% ¢ [V, (@)K (j)@'(E)p"(E) ., and asp” <0 andc’,c" >0

ieM

we get thatz C'"ll [sJo"(E) < 0.

ieM

12



Lemma 2: Suppose that the elected leader is individyadnd suppose that the chosen policy

is . The total efforE* in the fourth stage Nash equilibrium is a non+@easing function of the

. N i o dE*(Q)
leader's technologk(j) (i.e. AK(])ZO)'

Proof: See the Appendix.

2.12 The Political Choice of the Leader

Suppose that individugle N was chosen to lead. He then faces a problem ofiqadli
choice, where he seeks to maximize his indiredityutiunction in the fourth stage Nash
equilibrium, given by equation (8f.The policy choice problem of the leader is therefgiven
by:

q* = argmany,; (@K (e (E'* (d)) - c(e] * (a))| (©)

The solution to this problem is characterized lgy/fthllowing proposition.
Proposition 1 Suppose that for every individuale N the idiosyncratic value functions

v, =Vv/(q) are continuously twice differentiable and singaled functions, and suppose that

individual ] was chosen to lead the society. A necessary ¢ondivr g* to be the leader's

optimal policy is that at least one of the follogitwo conditions holds:

i} 3 A 19
(1) v;(g) >0 and —€,0 =€ € g

) v,(q) =0.

'8 Under the assumption that leadership abilitieseddpn policy choice such tH&t= K (j, ), the leader's
policy choice problem becomed = argm%x{vj (@K (j,qe(E'*(q)) - C(ejj * (q))]
ge

¥Where the lettee indicates elasticity, hence:

(v /da)  _(dp(E)aE) oo (GE)dg)
=T p(E) T e

v; ()

Vi.q

13



Specifically, if v, (g*) > Othe policyg* is optimal in the viewpoint of the leader onlyttie

minus elasticity of the leader's value with respeag* is equal to the elasticity of the total

contribution of the rest of the society memberswigspect tay*.

Proof: See the Appendix.

Proposition 1 highlights the leader's tradeoff lestw choosing his favorite policy and his goal
to assemble social collaboration and efforts. Coorli(l) claims that whenevey(q) > ,Ghe
leader will be better off by compromising on hidipy as long as the additional percentage
change in social collaboration exceeds the pergentikop in the idiosyncratic value form

ideas. We denote the optimal policy of individiigbnce he was chosen to lead)dpy , and

the vector of optimal political choices of each indual (as potential leaders)

byg* = (ql*,...,qn *). Due to the common knowledge and perfect inforomaéissumptions, it is

clear that the vector of optimal ideologgsis correctly calculated by all society members and

is taken into account by individuals in the prewatiages of the political leadership game.

2.13 Choosing the Leadévoting
Suppose that the set of candidates ¢sN . Each individual may cast his support to any

candidate in3 or to abstain. Letr, e U {0denote individuai's decision (itx, = j, where
] € 3 then individuali supports the leadership of individyaland ifo; = Ohe abstains. We
denote the supporting vector (voting vectorpby («;,,...,«,, and the set of wining candidates

where voting decisions areby W(J,« ) where:

20 Under the assumption that leadership abilitiessddpn policy choice such thét= K (j,q), equation (1) in

proposition 1 becomes- e\,j q=CgE 'eE,i qT€gq where € q is the elasticity of leadership ability with respec

to his own policy choice. This implies that leadmright lake into account also changes in their abitity when
choosing an optimal policy. As mentioned aboveffiote 15) the assumption that leadership abildtegsend on
policy choice adds very little to our understandafighe central tradeoffs.

14



W(S,a):{VI €3 YYo= >0

i Vk= jwhere kes} (20)
{ieN:e; =I} {jeN:e; =k}
If W(S,a)={]} for some je3I then | is automatically chosen to be the leader. If

#W(3J,a) >1 then, a leader is chosen by a uniformly distridutgtery that assigns probability

P'(3,a)

=———— to each candidatee W(S, .)Of course, if candidatee 3 wins, he
H#W(S,a)

chooses a policyg,* € Q that maximizes his own indirect utility in Nastgwlibrium, by

solving problem (9) and by applying propositiombain, as all the fundamentals of the model

are common knowledge, all the society members ctiyrealculateq, *for each candidate

in 3. Moreover, the result of any individual's actiogpdnds on the actions of the rest of the
society members and hence the decision whetharppost a candidate or not is strategic. A

supporting equilibrium is thus a vect@r,*,...,a, 8luch that for each individugl ¢, * is the

n

optimal reaction ter; 7 namely:

a* e argmax{z P (3, (% a () e 3 u{r}} , (11)

wherea; *is not a weakly dominated supporting strat&gy.

Proposition 2: For any nonempty candidates' 3eta supporting equilibrium exists.
Proof: see the Appendix.

Clearly, multiple supporting equilibria may exish&n there are more than two candidates.

2.14 Declaring Candidac{Entry)
Each society member must decide whether or not ¢tae candidacy. Of course, the

result of the entry stage depends on the set afidates, and therefore, the decision whether or

2L As in Besley and Coate, ruling out weakly dominattrdtegies implies a sincere supporting stratediie case
where there are two candidates for leadership ¢howt necessarily for more than two).

15



not to declare candidacy is strategic. st (s',...,s" be)the pure strategic entry profile,
where s' e {01} ands=1 denotes entry. Given the strategic profilehe set of candidates
is3(s) ={Vie N:s' =1}. Given a functiona(s) that assigns a supporting vector (voting
vector) to each candidate configuration, the exquegiayoff of individuali from the pure
strategic profilesis given by:

U'(s,a()) = D P'(3(s),a(s) u(a)) (12)

1e3(s)

Given a functiona(e) that assigns a supporting vector to each carglidanfiguration,an
equilibrium of pure strategies of the entry gaifeexists) is a profiles=(s',...,s" )such that

s is the best responsegbfor each society memberOf course, equilibrium in pure strategies
does not always exist. We therefore permit soam¢ynbers to use mixed strategies of entry

decisions. Each society membenay choose an entry probabiljgye  [0JA mixed strategy
profile is denoted b¥X = (y,,...,x, -)Given a functioro(e) that assigns supporting vectors to

all candidates' configurations, the expected pagbfhdividuali from the mixed strategy X is

given by:

U'(X,a()) = Z{f[ 8 a0 (s,a(-»} (13)

se2" k=1
Given a functiona(e) that assigns a supporting vector to each caralidabfiguration,an
equilibrium of mixed strategies of the entry ganse a profile of mixed strategies

X =(y,,--%,) such that/ is the best response with respecytofor each member

2.15 Equilibrium
A Sub-Game Perfect Nash Equilibrium of the entimdership game is constructed by

incorporating the analysis of the four stages diesdrabove. Hence, leadership equilibrium

16



can be fully described by the quartﬁf, a* (), g, <e‘ * (q)> y )of an entry decision profile X,

je
a functiona(-) that assigns a supporting vector to each noneg®ididate configuration, an

n-tuple vectorg* of policies andn vectors <ej *(q)> Nof effort functions depending on

je
ideologies for each possible leajger N where:

A) X*is an equilibrium (mixed or pure) of the engggme, given the functiom*(-).

B) a* (3)is a function that assigns to each possible nontyegandidate se€t, a supporting
(voting) equilibrium, given the vector of policieg* .

C) g*=(q,,....q,)is a vector of optimal policies in the viewpoint tbfe n potential leaders,

given the society members effo(tsj * (q)>jeN.

D) <ej * (q)>]_ Jare Nash equilibrium efforts' profiles dependimg ideologies for each
possible leadeye N .

Proposition 3: There exists a sub-game perfect equilibrium tol¢laelership game described
above.

Proof: The construction above (with lemma 1 and propasitit and 2) fully defines a sub-

game perfect Nash equilibriunt?

2 Similar to Besley and Coate (1997), there are twoessary and sufficient conditions for a pure styiat
equilibriums* of the entry stage to exist given a supportingctionc(-) :
First, for alll € 3(s¥), Y. PH(3(s), a(3(sM) -ui (@)= Y PI(I(sY), a(3(sY)) -u’ ()
je3(s") je3(s) i}
where 3(s¥) \ {i} is the candidate set with individual i removed.
Second, for ali ¢ 3(S),

Y PHS(9,a(3(9))-ul (@)= X PH(S(s) Ui a(3(s) ULi) -u/ (a))

je3(s) je3(s)Ui}
The first inequality says that each candidate nbestilling to run given who else is in the race.t®lthat the
event where no leader is chosen is omitted fromirtegquality above as the utility from this eventzero. The
second inequality says that all individuals nothia race will not be better-off by entering theeréan entry proof
condition). Following theses inequalities, the d&igtia with pure strategies can be characterizedlividing the
society into sincere partitions. For details sesl®eand Coate (1997)'s section on pure strategidilerium.

B&C's results can be adjusted to our model by stuibisig uij (q;)into the appropriate utility functions
subsequent to the third and the fourth stages.
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3. What it takes to be a Leader: Some Expositogniples

In this section we provide three examples of howietees choose their leaders when
members are perfectly informed about the fundantenfaheir community. The first example
demonstrates a consensual society in which soe@sidn on leadership is solely based on the
division of leadership abilities(j)s). In the second example, the society is seghrate two
groups that exhibit preference homogeneity withathe group but extreme heterogeneity
between groups. In this example, the social datisio leadership is based on the division of
relative power between groups, on one hand, anth@mther, on the division of leadership
abilities within the powerful group. In the thirckample, the society is separated into two
subsets that exhibit preferences homogeneity widaioh subset and heterogeneity between
subsets, however, the heterogeneity between subsetstively minor and therefore potential
leaders have an incentive to compromise on pdliiganda in order to heave voluntary effort
from members of the contender subset, while sociynbers may face two contradicting
effects: a "leadership gap" effect that motivatenthto support a candidate with the highest
leadership technology and a "quantity-effort" effeghich motivate them to support a
candidate from the largest subset from which thdde drags massive effort. These two effects
will be demonstrated in the third example in casbgsre the conditions are such that society
members prefer to support a candidate of the afitwarp rather than a candidate of their own.

In order to ensure tractability of the examplessubstitute our general functions with
simple explicit ones. We assume that the cost fonaif each society member e) = ce’
and that the production function net of leadershigut is ¢(E) = aE wherec,a>0 are constant

parameters. This choice of functions ensures tleabtimal effort of each society member is
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independent of the other members' efforts (i.e,dffiort Nash equilibrium profile consists of
strictly dominate strategies).

Before providing our three examples we briefly oédee the results of the fourth and the
third stages of the leadership game under the abpeeification and then we present our

examples.

The Fourth Stagéwith c(€) = ce’ andyp(E) = aE)

Given that the leader is individughnd that he chooses a poligyeach society member
i e N with v,(q) > 0 exertse =Zivi(q)K(j) level of effort and zero otherwise. Hence, the
C
total effort that individualj can magnetize from society members as a leader is

EzziK(j)Zvi (9) (whereM is the set of all society members who valuatpositively
C ieM

i.e.,M ={i e N:v,(q) >0}). Given a policyqg, the private Nash equilibrium indirect utility

function of individuali whenj is the leader isi’ (q) _—v (q) K(j) {Zv (q)—%} and

ueM

the private indirect utility of individual when he himself is the leader is given by:

u (q)——v @(K())) {Zv (q)—ﬂ}

ueM

The Third Stage (The Leader Chooses a Policy q)

2 (e*,...,€,*) is an Nash equilibrium of strictly dominate stgiés if Vi € n u,(e;,e*) > u,(e;,e) forall
e ,ande.
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A necessary condition for; *to be individualj's optimal policy had he won the

leadership game is;—quji(qj*) =0. SinceK(j)>0 for each society member, this condition

implies that{v; (Q)[ZVL. (q)} +V, (q)[ A (q)}} =0

ueM ueM\{ j}

: PRAC)
(or put differently: (@) _ | vty 2

v, (9) D v, ()

ueM

We now demonstrate the forces that affect the re$uhe leadership game for each example.

3.1 Examplé: Consensual societfall society members have the same ideological bliss
point):
Consider a society whose members share the samelogdmal bliss points

(i.e.,g =argmaxv, (q) Vi e N ). The individual with the highest level of leaship technology

K() will be elected and the leader will choose thditipal agenday* =q. In this trivial

example, the power indices of society members amdevant since there is an intrinsic

consensus between society members over politieabkid

3.2 Exampl&€ (Domination of one groyp
This example demonstrates a case where one povgedup imposes all the significant
social decisions (leadership and policy) due tgdasreferences heterogendigtweergroups.

Suppose that the society consists of two subsetsdofiduals (groupsN, andN,, such

that N=N, UN,and N, "N, =¢ (where nandn, are the sizes of each subset). In each

?* Note that this result is consistent with propositiowhich states that €,q4=€,¢ 'éE,j q- However the above

condition does not contain leader leadership teldgyd(j), due to our construction ap which is linear in total effort
E.
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subset, all individuals have the same preferentesyever there is large preferences

heterogeneitybetweenthese groups such that the ideas' function suppBupgv, (q))of

members from each subset are disjoint (See fig)ire 2
[Insert figure 2 about here]

It is easy to see that in equilibrium one group o@tes the entire society. Denote the subset

with the highest power by (Whered = argmax{Z&’ , Zek}). All members ofNy agree on

N, KeN,
their decisions on leadership and effort and thdly choose a leaderje N, such
thatj = argmax{K(i)},.y, - The leaderj will obviously choose the political agenda
gy = argmaxv, (q) (which also maximizes the ideas' functions of thenthers ofNg). The

members of the subsBy dominate the whole society by imposing their leaa®d his policy
on the entire society. It is important to emphadizat even when the highest leadership
technology belongs to the non-dominate group ameeds by far the leadership technology of
individual j, the dominant group will not choose a leader frivi@ second group due to the
disagreement between groups on any political agenda

Solving the model with the specified functions abagreld that allNy's members will exert
e =Zivd (Q)K(j) effort (wherev® (q) =v,(q) Vie N,) and their indirect utility function in
C

2

Nash equilibrium isi, (q,*) :Z—C(nd ~ v, (@YK (), while the indirect utility of the rest

% The support of V; (Q)is defined as the closure of the domain of its thasi values (i.e.
Suppvi(g))=Closurd VqeQ:vi(q)>0}. The above assumptions imply that wv(g)=vi(g) VijeN; and
vi(q) =v;(q) Vi, jeN,, but Supgv, (aq)) N Supgv;(q)) =¢ VieN, and Vj e N,.
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\12
of the society membersus, (q,*) = %(Hd —%)vd (g™ Vv 4(as™ 2° Note that the second

group's utility in equilibrium is negative.
It is also important to emphasize that though tbmidate group is more powerful than the
second it is not necessarily the biggest in sizeaur framework power superiority ensures the

group's domination while its size determines thalteffort it exerts.

3.3 Example 3 The Tradeoff between Leadership Déotppn Quantity and Policies

The aim of this example is to show that individuaiay optimally compromise on
policies or leadership even when they have powpersority or leadership advantage. As in
the previous example we still assume that the socensists of two subsets of individuals
where individuals in each subset are homogenotisein preferences over ideas. However, in
contrast to the previous example we now assumethigapreference heterogeneity between
groups is relatively minor and hence individualsynagree on ideas at least to some extent.

Specifically, the society consists of two subsefs imdividuals N, andN, such that
N =N, UN,and N, "N, = ¢ (wheren,andn, are the sizes of each subset), however, now we
construct a pattern where the intersection ofde@s' function suppor8ipgv, (g 9gdntain the

maximum points of each member. Assume that the reesrdf subsel; (i=1,2) have an ideas’
function which is a "translation operator® of sonenction v(q), explicitlyVie N

v,(q) =v(g—q;) whereq is the maximum point of the ideas' function of nbem, and where
the functionv(q) exhibits the following properties:

e Single Peaked at Zero: forgll< 9" < , @ndforalD>q" >q',v(q") <v(q") <Vv(0).

e Symmetry:v(q)=v(-q).

e Concavity:v(q) is strictly concave and continuously twice diffetiable.

% Note thatng is the size of the dominant group afg ™ is the political agenda that maximizes the ideastionvy(q)
of individuals in the dominant group.
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The construction above implies that the idea'stionmf each society membeére N exhibits

symmetry around the bliss po@t Individuals in each subset are homogenous inr thei

preferences and hence we can denote the ideasohusof individuals from subsebld andN,

by v;(q)and v,(q) respectively. We also denote the maximum pointthefideas' functions
for individuals in subsel; andN, by @, andq, respectively’. In order to ensure that the
intersection of the ideas' functions' supports @imist the maximum points of each member we

assume thafj, < g, and that g, — g, € Supgv(q))*.

By construction,v,(q) and v, (q) intersect af] = q%qz (i.e.v;(Q) =Vv,(q)), and the symmetry

property ensures thet(q) = —v,(q) %9 This construction is demonstrated in Figures 3.
[Insert Figure 3]
In order to achieve tractable results we employ specific cost and production functions
again.
Lemma 3: Each potential leadg(l) in subsetN; (j(2) in subsetN,) will choose a policy

;o * suchthatg, <q;,*<qg (will choose a policyq;,, *in 4 <d;,*<0,).

o,y *
_ n . . i@ N
Furthermore,q;,, *approachegj, when %mcreases (ilLe——— n, /1) <0 andq; * nﬁllql)

*

oq.

* . n . - j(2) —
andq;, *approacheg],when % increases (i.e. anealm >0 andq;, * nz;:lqz).
Proof: See the Appendix

Lemma 3 states that the optimal policy of a leden subselN; (N) will always be bounded

in the open intervalq,,q) ((G,GZ)) and the larger is the relative size of subl$e(N,) the

“ Vv, () = Vl(q - (qz - ql)) :
*®Hence],d, € SUpKY, (d)) N Suplv; (q)) forallie N, and j € N,.
?The symmetry of(q) ensures thav'(q) = —V'(-Qq) .
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closer is the choice of a leader frowi (N2) to his bliss point@, (q,) (see the thick arrows in
figure 4).

[insert figure 4 here]

3.31 Choosing the Leader
We denote the individuals with the highest leadgrséchnology in subsetd; andN;, by

j(1) andj(2) respectively® Certainly one of them will be chosen to I€aAdefine a variable

a, = L that represents the ratio between the size ofestlasand the size of the entire society,
n

and define two functionsB(1,«,) that representg1)'s welfare gap between a position when
j(2) is leading and whejiil) himself is leading, an@(2,«,) that represents j(2)'s welfare gap
between a position whenj(2) himself is leading and whej(l) is leading.B(L«,) and
B(2,«,) are given by:

Vo (0,9 (e — 2V, (0,%) + Q- )V, (0,%) ]
Vi (@) (e — 2V (a) + @)V, (0,9 ]

Bla,) =

Vo (@)@ a; — 2V, (,*) +a;vi (0,9 ]

B(2a,)=
)= = — 26" + a6,

Our assumptions lead to the following conditionse embers of subsif will choosej(1) if

. 2
and only if [%} >B(l,«a,), and the members of subsét will choose j(2) if and only
J

i{fﬁﬂﬂJ<B@ﬂn-
K(1 ()

*ie. (@ = argmax{K(i)},.y, and j(2) =argmax{K(i)},, (generally there may be more than two).

31 |f the society members are going to choose onbetandidates of the sub$ét(1=1,2) they will choose the one
with the highest leadership technology.
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These conditions imply three possible types of pmirategic voting (supporting) equilibira
with sincere partition which we will entitle as Ets: In EventE(1,1) members ofN; andN,
choose individuaj(1), In EventE(1,2) members ofN; choosg(1)and members dfl, choose

j(2) andin EventE(2,2) members of subskf andN, choos€(2)*. See table 1.

K(j(l))J2>B(CLa) .
: 1 j(1) is chosen
Event (K(J )
E(L1) (K(j<1))J2>B(2a)
K(j(2) o
If >26,> > 6, Thenj(1) is chosen.
(K(J'(l))j2>8(la)’ N, o
vent | \K(i®) 1 If L;Hu < U;HU Thenj(2) is chosen.
_ ) (In a case of tie each is chosen with probabili3) 1
E(1,2) (K(J(l))j <B@.a)
K(j(2) o
(E((JJ((;))))J <Blay) j (2) is chosen.
Event (K(j(l))JZ<B(2a)
K(j(2) o
E(2,2)

The eventE(1,2) represents a situation where members of salket prefer a leader of their
own. This event may possibly occur when the ideastfons of individuals from distinct

subsets are relatively remote as in Figure 5, oerwkhere is no significant leadership

32The event(2,1) (i.e. "individuals from subsél; choosg(2)and individuals fronN, choosg(1)") is not possible. It is
easy to see that if individuals in subBlgichoosg(2), thenj(2) leadership technology exceeds the leadershimnblogy

of j(1) by far, hence, the membersNf will choose j(2) as well. See also the inequaitt®rresponding t&(2,2) in
Table 1.
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advantage or size overabundance of one subsetlwether. The event1,1) andg(2,2), on

the other hand, represent situations where allespenembers prefer the same leader. These
events may arise from two possibly distinct sour@e$eadership gap effect and a quantity
effect.

A leadership gap effect arises when leadership rddga of one group over the other may
possibly instigate members of the other group tppett the advantageous candidate. A
quantity effect arises when the size of one graupxceedingly larger than that of the other
such that the total effort the leader can assensbleelatively high and may offset other
disadvantageous.

We now demonstrate a tradeoff between leadershipmttogy, quantity and policy, in a
case where the subdst has a leadership advantage over the sulsétoweverall society
members will unanimously choose a leader fiéndespite the leadership advantage of subset
N,, as the "quantity effect" of subshlf offsets the leadership advantage of subbsetWe
assume that the society is sufficiently large drad the ideas' functions of society members are
as depicted in Figure 3.

Proposition 5: If the gap between leadership technologyj@d) andj(2) is such that

¢/ _K(GW) - i g i i
A <m<1 and the ideas functions are such that o there exists a threshold ratio
J

0< a <1 such that for any society WilﬂlA > a all the society members chogseg) (i.e., the

E(1,1) case will prevail).

Proof: See the Appendix

Proposition 5 demonstrates a situation where lshgeadvantage is offset by quantity effect
namely the proposition states that if the ideastions of members of subséts andN, are

sufficiently close, and if the size of subsgtis sufficiently bigger than that &f,, then despite
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the j(2)'s leadership advantage o\ét) all society members (including those M§) will

sincerely choosg1) as their leader.
4
Note that under the conditions of proposition {Bhe ideas functions are such that 65/773 ,

then all the society members who belongNtowill choose individuaj(2) as their leader even
when n% approaches 1. This is due to the fact j{Hts optimal policy choicey, * will never

be sufficiently valuable for members Nf that is required to offset the quantity effectNafs

members ovej(2)'s leadership advantade.

4. Charisma - a Leadership Model with Imperfecoinfation

In the previous sections we showed that when soagietmbers observe that some
potential leader is endowed with high leadershightelogy, they are ready to support him,
and to exert high levels of efforts conditionedhas policy taste. Hence in perfect information
environment, leadership ability in itself servesaasmportant factor in recruiting social effort.
In this section we describe a mechanism of leagefshmation when society members cannot
fully observe leadership abilities, but rather alisesome positively correlated external signals
of leadership abilities. These external signalshinigislead society members to exert more
effort than they would if they knew the true carades' leadership ability. Hence, charisma in

this model can be viewed as personal traits thaiblerthem to project extra leadership abilities

33 Note that the E(1,2) case will prevail and the ddaie of the most powerful subset will be chosetet.
Hence,j(1) will be chosen to lead if and onlyZ o, > ZHU , andj(2) will be chosen to lead if and only if

ueN; ueN,

Zﬁu < Zﬁu and in a case of tie one of them will be chosei pibbability 1/2.

ueN; ueN,
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than they really posses and therefore to recruiteneffort by misleading other society
members.

The important results of this section are thatishaatic individuals might even succeed
as leaders to assemble more effort from society lmeesnthan other potential leaders with
higher leadership abilities. This enable them todpce more quantity of the public good by
gathering a high level of communal efforts everutifothey may possibly be less efficient as
leaders than other non-charismatic potential lead@urthermore, We introduce an example
where even when some individual with high leadgrsbéchnology but no charismého is well
informed about all the society members' leaderdkighnologiesmay cast his suppotb
another individualwith less leadership ability but high charismajcsi he knows that the
advantage of the charismatic individual in heawsngial efforts is higher than his advantage in
leadership ability. The implication of this resudt that when information about leadership
abilities is imperfect there may be a tradeoff esw relatively high leadership ability and no
charisma and between relatively low leadershipitsgkaind high charisma. We now describe a
mechanism of the leadership game with imperfearméation while emphasizing the quality

of charisma as an important factor in the detertionaof leadership and its quality.

4.1 Nature's Random Moves and the Structure ofrrmdton

In this section we will assume that before the éesklip game is launched, Nature makes
three sequential moves:

First: Each individualie N is endowed (by Nature) with leadership technol&dy)
which is drawn from a certain probability distritmrt P which is known to all individuals.

Second For each individuale N, Nature draws an independent identically Bernoulli

distributed lotteryT; such that:
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d with probability ©]
T =

0 with probabilily 1-0©
The realization off; will reflect individuali's "deception parameter”.
Third: Following the realization of the two previous teotes, Nature reveals patrtial
information to society members as follows:
(i) Each individuali e N observes the realization of his own leadershiptglaind
the realization of his own deception parameter (Ké),T))),
(i) Nature transmits to each individuale N a "charisma vector" of external
signals(a,,...,a, yuch that, = K(i)+T,.

After Nature makes its moves the leadership garneuisched.

4.2 The Mechanism of the Leadership Game with Ifapeimformation
In order to focus on charisma and for the sakeimpkcity we will assume that all
community members have the same preferences oveliticglo agendas

(i.e.v(g) = v, () :...:vn(q)).34 The implication of this assumption is that we @it the

third stage of the original leadership game witlfgue information presented previously as
now it is trivially solved®

Following the realization of Nature's lottery artte tallocation of information among
society members, the leadership game will be choid in three sequential stages: At stage 1,

members declare their desire to lead (offer camgidaAt stage 2 society members grant

34 Keeping the assumption that individuals differ lieit attitude toward political agendas will creatstrategic

dependency between political choices of leaderssante extra information about leadership abilitiest can be
gained by choosing a certain political agenda. Bhiategic dependency will complicate the modehweitiding
very little to our comprehension of the leadersttiyrisma phenomenon.

35 Note that due to this assumption, any chosen leaidledecide on the political agendg=argmaxv(q). With
no loss of generality we will also assume that m@ay=1.
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support to potential leaders. At the final stagégrathe leader is elected, society members
voluntarily exert efforts in the production procedgshe public good.

The model is solved backwards.

4.21 Optimum Effort Decisions given Leadership
Suppose that some individugle N who is endowed with a leadership technoldj)

and a charisma paramefgrwas chosen to lead a society. As the rest of gooembers do
not know j's leadership technology, they use their obsematm the outer-signak

(wherea; = K(j)+T;) in order to decide on how much effort to allectt the production of
the public good. Note that as the leadership tddgyo K(j)is unknown to individuals
inN\ { j}, they perceiveK(j gs a random variable such that j) = a; with probability 16

and K(j) = a; —d with probability®. The ex-ante objective of each individual is toxmaze

the expected utility functioB i(uij |aj) conditioned on the leader's observable paranagter

We denote by the efforts that individual e N devotes to the production of the public
good and we will denote b ; , the total efforts of society members excludingvieual i
and the leadgr®®

Each individuali e N\ {]j Hoes not know's leadership abilities and hence calculates his

best response by maximizing his expected utilifygivenE and the leader's efforts

i.j}
conditioned on his unknown leadership abiliép[ﬂ;((j)]. Individual i therefore solve the
following optimization problem:

g = argmavk ' (u/ (ej [K()]+Eqiy +e)| ai) ®)
g>0

Substituting the parameters of the model and catitig the expected utility will provide:

36 R _
ThatisE ; , = Zq .

1eNYi, j}
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e =argma
§>0

{(1_6)'611' plEqy relk()=a]+e)
+0- (8 _d)'(o(E%i,j} +¢,[K(]) =4, —d]+e,)—c(q)

where ¢,[K(])=a, Jis the leader's effort if his leadership technoldgK(j)=a;, and
e;[K(j)=a; —d] is the leader's effort if his leadership techngleK (j) =a; —d.
The first order condition of this problem is thenef given by:

1-0)-a,-¢'(E,, +e[K())=a,]+e)

C’(Q):{ +®-(aj—d)'¢'(E4i,j}+ej[K(j)=ai_d]+qﬂ “

And in Nash equilibrium each individués$ optimal effort (where e N\ {| )}is:

. :C,l|:(1—®).aj p(E,, +elK()=2a]+e) )} -

+0-(a -d)-¢(E, , +e[K(j)=a -d]+e
The leadejyj calculates his optimal effort knowing that thetresthe society members do not

know his leadership ability while he knows it. Hendhe leader solves the optimization

problem:

e = ar%n;ax{K(j)-go(Ej +ej)—c(ej)J (3"

Lemma 4: A society members' profile of efforts equilibriverists and is unique. Furthermore,
in equilibrium, all non-leader individuals exeretsame level of effort. furthermore, the level
of efforts and the ex-ante indirect utility functi@f all individuals (as well as the leader's)
increases witla.

Proof: the existence and uniqueness of equilibrium foliownediately by using the same
considerations of Lemma 1 in section 2 in two défé stages. In the first stage equation (5') is
applied and we obtain:

E—j * (aj) _ Z o' (1_®)'aj '¢'(E—j +ej[K(j) = aj]) (6')

e +0-(a, -d)-¢'(E_, +e[K(j)=a, -d])
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In the second stagg, ; *(a; i plugged into equation (3") by the leader. Nii&t the non-

i
leader individuals are identical in their targetdtions and hence have the same best response
efforts. From wusing the implicit function theoremn oequation (6) we get that

E_; * (a;) increases withg. Finally, Apply Lemma 2 on equation (6") compléte prove as

required []

4.22 Choosing the Leadévoting)

Suppose that the set of candidate leadefisddN . Then each individual may cast his
support to any candidated As now all the individuals have the same prefeesrover ideas,
the rejection alternative of the game with perfatdrmation is no longer valid.

Again, we denote the supporting (voting) decisidnimdividual i by «. and the

supporting vector by = (o,,...,, .)The set of winning candidates (i.e., those wheike the

majority of supporters weighted by their index powehere voting decisions are, is
W(3J,a) where:
W(S,a)=4VIeTI: D 6= >0, Vkz]j (10"
IeNDz| I} {JeN:ai=k}
If W(S,a)={]} for somej €3, thenj is automatically chosen to be the leader. If

#W(3J,a) >1, then a leader is chosen by a uniformly distridutgtery that assigns probability

! 3J,a)

=————— to each candidatee W(3J,a .)
H#W(S,a)

As the result of individuals' actions depend on #utions of the rest of the society
members the decision whether to support a candidateot is strategic. A supporting

equilibrium is thus a vectofe,*,...,«,, *puch that for each individual ¢, * is the optimal

n

reaction tax_;, * namely:

el

a* e argmax{z P'(3,(a* a ME (Ul |8 )i € S} : (11"
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and «; *is not a weakly dominated supporting strategy.

Proposition 6: The  supporting strategy  profile «=(«y,....2, ) where

n

a, = argmax{i '(u/ |aj)}j63for each individuale N, is a strategic Nash equilibrium profile.

Proof: Note that no society member can benefit ex-anteldyating from the equilibrium

strategy alonel

4.23 Declaring Candidacgentry)
Each individual in the community should decide \eetor not to declare candidacy.
Again the result of the entry stage (and the imtliais’ payoff) depends on the set of

candidates, and therefore, the decision whethelettare candidacy is strategic. We use the

same notations as in the game of leadership witlegenformation where = (s',...,s" is the
pure strategic entry profiles( e {0)}and3(s) ={Vi € N :s' = 1}. Given a functioru(e) that

assigns a supporting vector (voting vector) to eaahdidate configuration, the expected

payoff of individuali from the pure strategic profikis given by:

U'sa() = P (3(9),a(9)E (U |a) (12)

1e3(s)
Note that in the leadership game with perfect imfation, a default case where none of the
community members offer candidacy may occur duesubstantial differences in their
idiosyncratic valuations of policies. Hence, wekidlbe assumption that in the default case the
society dismantled and all community members aftewdh zero utility. In this model of
imperfect information however, individuals have ndeal valuations of policies but have
different information about leadership abilitiesodimmunity members, hence, the default case
where none of the community members offer candidaay possibly occur only due to the
imperfect information structure of the game. We¢fiare make the assumption that if none of

the society members declare candidacy, Nature elsab® one with the higheat if there is
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more than one society member with the higlagshen one of them is chosen by a uniform
lottery’”. Given a functiona(e) that assigns a supporting vector (voting vector)each
candidate configurationan equilibrium of pure strategies of the entry garmmea profile

s=(s',...,s") such thas is the best responsegbfor each society membéer

Proposition 7: A pure profile of entry strategies in which eaoldividual j € N enters if and

only if the condition thatu/ >E (u'J |a1) holds for everyl e N\{j }s a Nash equilibrium

profile in the entry stag®.

Proof: Note that no society member can benefit ex-antédwating alonel

4.3 The Tradeoff between Charisma and Leadershieumcomplete Information An

Example

Again for the sake of simplicity we will assume ttiar each individuali € N the non-
monetary cost function from exerting effort is giviey c(e) = c-e* wherec>0 is constant, and
suppose that the production function of the puiptiod net of leadership input is linear in total

society effort and is given lg(E) = a- E wherea>0 is constant. From now on until the end of

this example we will assume that for each sociegmiver | € N the parameters are such

thatl<d <a, .

4.31 Solving the Model Backwards:

3" The pure Nash equilibrium strategic profile whececommunity member offers candidacy may occur due t
the incomplete information structure of the gamiefor example, n-2 community members have the saraad
two other community membeisandj have relatively very high, anda, respectively, but, individudlwith his

own information calculatesl,llI < E(ulj |aj ) and in the same manner, individualith his own information

calculatesujj < E(u'j | q ) then, intuitively, all society members may deciwt to offer candidacy.

3 Of course there may be more pure Nash equilibrimatesyic profiles, however we use the profile abasen
analysis reference point.
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Suppose that some individugle N with a K(j) leadership technology andTacharisma

parameter was already chosen to lead.

The first order condition for non-leader individsiain the effort decision stage leads to

* a 39
=—1/(a, —0d).
& 2C( , )

The first order condition for the leader in theoeffdecision stage leads &9 = 23 K(j).*
C
The total society effort in Nash equilibrium is thfore given

byE* = [(n—l)(aj—®d)+ K(j)]. Thus, the ex-ante indirect utility of each noader

2
2c
individual i e N\ {j} in Nash equilibrium is given by:

2

E (u/ |aj)=;‘—C{(n—%)(aj —od)’ +01-0)d?} .

The indirect utility function of the leadgmwhich depends on his known charisma paramgter

Is given by:

%[(n—%)K(j)z+<1—®)(n—1)d-K(J)] T, =d

j
i
uj =

%[(n—%)K(j)z—(n—l)@d-K(j)] T =0

J

From this setting it follows that there are two gibsities for individualj to declare candidacy
for leadership. Eitheif;=d and then individuaj will declare candidacy if and only if the

condition (*) below holds for all e N\ {j Where:

*) (n-H[K(i)? - (a - ©d)?]> dt-e)(@d — (N-DK(})).

39 Stem from the non leaders first order condition:
1-0)a, -¢(E,;, +e (K(j)=a, —~d)+g )+ O —d)¢/(E, , +& (K())=2)) +& )=c(&).
“*This stems from the leader's first order condit@(e; ) = K(j)(o'((n -De + € ) .

“! Note that given the parameta®sn andd the ex-ante indirect utility of individual i whejeis the leader
depends only og;
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Or else, Tj=0 and then individuaj will declare candidacy if and only if the condrid**)

below holds for all e N\ {j }where:

O-0)d2 +(n-10d-K(j)

1
n-s

(**) [K(i)? - (8 —©d)?]>

— 2 p— —_— —_— . i
Note that the expressiorc?(:L ©)d” —d(n 11)(1 ©)-K(i) which is the right hand side of
n-:

condition (*) decreases with, and converges {e d@d- ®)K(j)] whenn converges to infinity.
Hence, if condition (*) holds fon=2 then individualj will have an incentive to offer his
candidacy for leadership, whereas a sufficient @mrd for individual j not to declare
candidacy, is that the opposite inequality holderh converges teo.

For a specific individugl we will denotes, = max{a, },_; -

Proposition 8: For any individuaJ, with charisma paramet&f=d,

) If K(])=a,then individuaj will declare candidacy,
1)) If K(j)=a,—dthen individualj will not declare candidacy
1)) If K(j)=a,—-®d then individuaj will declare candidacy only if the number

of the community membersis sufficiently high (such thaﬂﬂ > OI—®).
n a

u

Proof: See the Appendix
The two extreme cases whé&¢j) =a, and K(]) = a, —d are straightforward and very
intuitive. If K(j)=a,then individualj has the highest leadership technology and heagispl

the highest outer-signal. Hence, individpabln ensure himself a higher utility as a leadanth
as a follower. This is due to the fact that as adée, individualj can supply the highest
leadership technology and assemble higher commuefitgrt than any other potential

candidate.
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If K(j)=a,—-d then individualg andu have the same outer signals implying that the

rest of society members do not know which one efrthexhibits excess leadership abilities.
Thus the rest of the society members will provideheone of them with the same level of
effort have they separately been chosen to ledivittual ] does not know whether individual

u has greater leadership ability (ike(u) = a, > K(] ) 9r whether he has the same leadership
ability with a positive charisma parameter (Kéu)=a,-d=K(j ). However in the
viewpoint of individualj, his own ex-ante expected utility when individwals the leader is

higher than his own utility as a leader, and theeefndividualj will not declare candidactf.

The case whereK(j)=a,-0©d is the most interesting situation to analyze @&s i

demonstrates that charisma may sometime be prédavabr leadership abilities. This example
essentially emphasizes the tradeoff between Ielagersability and charisma. If

K(j)=a,—0d then individualj does not know whether individualhas a greater ability to

lead K(u)=a,) but less charisma or less ability to lead bubaitpve charisma parameter that
exhibit charismak(u)=a,-d), in either cases, community members who arenfotred about
leadership abilities will provide individualas a leader more effort than individuathat may
possibly compensate individuad potential lack of leadership ability comparednidividual u.
The larger the community is (or rather the largethie number of society members who do not
know the leadership technology of others), the digis the gap between the effort that
individual j can attract as a leader and between the effortithdhl u can attract as a leader.
Hence, if the community is sufficiently large, tlaelvantage of individua) in attracting

communal effort overtakes the advantage of indigidtin potential leadership abilify.

“2Note that in this case where only individuadndj have the maximum outer signats, andaj respectively,

and where individual also has a positive charisma parameter, thereipaine Nash equilibrium we demonstrated
none of the society members will declare candidagy hence, Nature will choose either u by a coin flipping.

43 Later on we will demonstrate a case where even wigividual u knows that he has better leadership ability
than that of individuaj he may still support individuglas a leader, since he knows that the charismawizraage
of j exceeds his leadership technology advantage.

37



4.32 Information Structure and Charisma's Supetyori

We now present an example in which even when anpatdeaderhas full information

about the rest of the society members and he krnbashe has the highest leadership

technology he may still prefer to support another individualth inferior leadership

technology (and renounce his own candidacy optilu® to the fact that the other individual

advantage in deceivingly heaving social effort doees his leadership technology advantage.

Suppose that in a community which consists of many members, there are two

individuals I, j € N such that:

1)

2)

3)

The leadership technology dff is superior to that of all other community
members, and all community members know that iddi@is | andj have the
highest leadership technology among the rest oilegoenembers, specifically
a,,a; >a +d foreachie N\ {j,I }

Individual | has the highest leadership technology howeveviithgial j displays a
higher outer signal, specifically;, > a andK(j) < K(l')

Thus

(i) a; =K(j)+d

(i) a =K(l) and

(i) K(j)+d>K(l) .

Contrary to our previous assumptions, we now assiivaeboth individualg,j
have mutual knowledge about their leadership teldgies (that is,j knowsK(l)
andl knowsK(j)). Furthermorethe rest of the society members do not know | and

|'s leadership technologies while individuals | apénow that the rest of the

society members do not know their leadership telcigyo
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Proposition 9: Under assumptions (1)-(3), l?f(KjilJ)rd > E((I)) then for a sufficiently large
J

community (i.e. a sufficiently large) and for a sufficiently small probabilit®, individual |
will renounce his candidacy option, and individpalill be elected to lead the society.
Proof: See the Appendix.

Proposition 9 demonstrates the fact that the e¥eoess of's charisma depends on the
number of individuals who do not know his true leghip technology. The higher is the
number of individuals who do not know the trie leadership technology, the higher is the
total effort they exert, and the greater is therisha@atic advantage of individuglover the
leadership advantage of individualHence the decision of individudlwhether to declare
candidacy or not, significantly depends on the neindd the community members who do not
know individualj's leadership technology.

5. Concluding Remarks

This paper analyses the process of leadershipi@ngagether with policy decision when
the power of leaders to coerce is limited. The paj@ be therefore viewed as a study of
social choice when formal institutional authoritee® missing. Under such conditions, social
choice might become multidimensional as communigmbers take into account not only
policy but also leadership abilities as well as #flecation of resources. The paper shows
that leaders might credibly compromise on favorgia&cies in order to attain more social
efforts, and at the same time society members niighwilling to compromise on favorable
policies in order to gain better leaders.

The study demonstrates that the ability of leatletsansform resources into social goals
in itself creates incentives among society memher®ffer these resources. Hence, an
important inference of the paper is that the tal@itleaders to transmit true or false signals

about their leadership abilities as well as the w@gse signals are perceived by society
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members are important factors in the allocatiosaxfial resources and can be associated to
charismatic leadership. Hence, the paper can bheedes social theory of leadership that
makes a practical distinction between charismaleadership.

The paper can be extended to several directions.v@uld be to address the issue of
long run reputation within a dynamical framework dxploring whether charismatic leaders
can reinforce their charisma by establishing refuta as successful leaders. Another
extension would to explore leadership formation mehsocieties face a variety of future
public goods which only one is eventually realizzsl a social requirement. Under such
conditions, society members might consider candglattcomparative advantages in

manufacturing different public goods in differembbpabilities.
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APPENDIX

Proof of Proposition 1:
Applying the first order condition and the envelopndition on the leader indirect utility

function in Nash equilibrium (equation (9)) provide

j *

, , 1% , de
K( i){v} (@e(E"* (@) +v;(@¢'(E' () dg } —c(ef* (@) — —=0
q dq

Therefore,

I * . del *
dj K GV, (@' (B) - /el * <q>>]§—‘q -0

K(J)| Vi (@e(E"* (@) +V; (@)¢'(E'* (Q))Zn: q

1#]

=0, because whenever(q) > ,Ghe leader's optimal

de/ *
q

But [K(j)v;(@¢'(E)-c'(e] * (@)] d

effort condition given in (4) implies that:

[K(j)v, (@¢'(E)-c'(e! * (@)]=0,

i x
Otherwise (ifv; (q) < 0 the leader's effort is nil an ZJ'
q

=0

dq] *
dq

=0

Hence, K(j) V| (@)¢(E’ * (@) +v; (@)¢'(E' * (Q))Zn:

1]

n dqj*

But sinceK(j)>0 we find that, v; (q)p(E’ * (a)) + v, (@)¢'(E’ * (q)) | =0.
= aq
1#]
Thus _ Vi@ _¢'(E'*(q)) <-dg'*
vi(@)  o(E'* () = dq
Therefore —€,4=€ £ "€ q- Of course, ifv,(q) < Q the leader utility equalse- and

therefore the condition above holds wheneyég) > . Ofherwiseg* is such thatv;(gq*) = 0

.
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Proof of Proposition 2: For each individuai e N we denote the set of the most agreeable
candidates in the viewpoint of individuaby:

U] A = argmax{u; (4 )} s g »

(Where u=0 in the case of). For each candidatee S U{r we label the set of possible
supporters by, where:

(1) E ={vieN:leA}.

By construction the set of potential leaders is:

(1 W(Su{r},a)z{VIeSu{r} Y 6= >0, VK;tj}

{ieN:;=I} {jeN:; =k}
If #W (3 u{r}, @) =1then a supporting vect@r,*,...,«, *3uch thate,* € A is a supporting
Nash equilibrium profile. If##W (3 u{r}, «) > then, a possible supporting equilibrium profile

IS a supporting vectde, *,...,«, *puch thatr,* € A for all i e N and wherea,* =u for all

n

i € E,for someu =r in the potential leaders sBt. Obviously,u is the equilibrium winning
candidate, and none of the society members cartablyf deviate from(e,*,...,«, *) Note
thate, *, are not weakly-dominated strategies.

Proof of Lemma 2:

Define a functlorG(E K(]) Zc’ 1 v, (K (])e’ (E)] From equation (6) it follows that

ieM
in the fourth stage Nash equilibriunG(E*(q),K(j)):O. Appling the implicit function

theorem on G vyields:

dE____K(G) ___ ZM‘,C V. (@K ()¢’ (E)]-vi (@)¢'(E) .
d(K(})) aG(EaEK(J)) Ly e M@K Bl @K () (E)
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Our analytical assumptions aie) andc(e) ensure that the last term of (*) is hon-negative,

dE* (q)
hence, AK(J') >0.[.

Proof of Lemma 3;

Denote «, =n,/n and «,=n,/n, and define two functionsG,(q,«,),G,(q,«,)such
that:G, (q, ;) = n{v; (@)[a,V, (a) + A— oy )V, ()] + Vi (@)[(ey, — 1/ vy (Q) + (L— a; V5 ()]} and
G, (A, @,) = v, (@A - a2, )V, () + @V, (@)]+ v, (@)[(, —1/ V5 (Q) + (L— e, Vi (a) ]}

First and second order conditions imply that anyeptal leaderj(1) from subseiN; will

choose a policyy;,, *such thatG,(q,,* «;)=0 and aiel(qj(l)*, a,)<0and any potential
q

leaderj(2) from subsetN, will choose a policyq;, * such thatG,(q;,* «,)=0 and

a *
a_qu(qj(z) ,a,)<0.

Note that G, (q,a,) = (L~ &), (G)V4(G,) >0 and G,(d.a,) = (2n, ~ v, @V, (d) <0, hence,

from the intermediate value theorem there existsaatt one poing* in the intervalq,, q) such

that G, (g%, ;) =0and§Gl(q*, a,) < 0. From the concavity of(q) this point is unique. Hence,
q

for any potential leadg(1) in the subsel;, the optimal political agendg,;, fust lie in the

interval(g,,q) . The same arguments apply fGr, (g, «,) which yields that for any potential

leaderj(2) in the subsell,, the optimal political agendp,, rhust lie in the intervdl,Td,).
From the implicit function theorem we get:

AN I C YRR CW I ERACWIACY ERA W] -0

oo, aGl(ql%
a,
and 9% * __ niv (@, (@) - @]+ v @@ -vi@lf
oa, 0G, (q,*, azy
a,
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Define two functions:

4,(Q)=1lim G, () =n2-1/n)v; (Q)v; ()
J,(d) = lim G,(a,a;) =2 -1/ M)V, (q)v,(q) -

As 6,(q,)=0 and ,(q,)=0 it follows that

dp ™ = @ and i ™ — 0, [

n/n-1 n, /n—1

Proof of Proposition 5: Note that the functiorB(l«,)and B(2«,) are continuous

. . 2 ) 2
ina, € (01) . Also note tha‘lelB(lal) =(%) and ng(g, a,) z(s‘%ﬂj
Hence, there exist a sufficiently smatl>0and a sufficiently largeO<a < Isuch that

2
B(La)<(%j s for alla <a <1l Choosing ¢1)> @nd O<a(@) <1 such that

. 2
B@ «) <(L(;))j for all (1) < « <limplies that all members &, will choosej(1) as their
J

K(i(2)
leader. Furthermorejim B(Z,al)z(‘f%n) implies that for a sufficiently smalk > t@ere
a -1
exists a sufficiently larged < a(2) <1 such that for anyx(2) < a <1 B(z,al)<(§zm7j+g.
. . 654 . 2 2
But as the ideas functions are such that / , If follows that (7) >(§/ j and thus
n g o

. 2
choosing(2) > @nd 0<&(2) <1 such thatB(z,a)<[%j for all @(2) < a <limplies
j

that all members ofN; will choosej(1). Hence, for all societies witlx <n,/n<1 where

a =max{e (), a(2)} all society members will choo$@l) to lead.

Proof of Proposition 8
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) if K(j)=a, then from our assumption thHatd<a we get that

d2(1-©)®-d(L-0)(n-1a,

20da, -0%d*>0> -
(n-3)

this means that the inequality (*) holds

for n=2.

d’1-©)0-da-O)n-DK(G) .
(n—3

) IfK(j)=a,-d then K(j)*-(a, -0d)*<

n>2. Thus in this pure Nash equilibrium profile iwidual j will not declare his candidacy.

) 1If K(j)=a,—-0dthen it is easy to see that individyaWwill declare his candidacy if
2dO < a, . Suppose, however, thad® > a, ; then individuaJ will not declare his candidacy if

d2(1-©)®—d(1-e)(n-1)(a, - Od)
(n—3)

and only if0< if and only if(n—Ya, <ndO [.

Proof of Proposition 9: Due to imperfect information of all the other sgigimembers, each

community membei € N\ {j,| Jwill allocate e :%(aj —@d) effort to the production of
the public good under the leadershipjofand g =2ilc(a| —@d) under the leadership of*

However,j's optimal effort undef's leadership is; :%K(I) and e, :Z%K(j)under his
own leadership. Similarly;s optimal effort undey's leadership is :Z%K(j) and under his

own leadership i® = Zi K(l).
C

4 Note that as each individudle N\ {,I} does not know the information structure of indisats | andj, their
calculation of their ex-ante indirect utility fummh under the leadership bfr j is similar to the calculation in the previous

example of the imperfect information leadership gamamely for eache N\ {J ,|} , the indirect utility function under the

2
leadership  of j and | is  given by: E i(uij |aj):%{(n_%)(aj _@d)2+@(1_@)d2} and

2

E'(u |aj):%{(n—%)(al —0d)?+01-0)d?}:
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We will now show that individudl (who has the highest leadership ability) may remeuhis
candidacy option.
The indirect utility function of individudl under the leadership of individughnd himself are

given by:
ul =K (i) 5-[(n-2)@, ~od) + K(j) + K(I)]—C(Z% K(I)j
=mn%%m—amuwwk®mrqu+MM—{EKUQ
C 2c
and
ul = K() 5[t -2)(a ~0d) + K() + K] ¢ - Km
2c
2c

—K(l)—[(n 2)(K(1)-©d)+K(j)+K()]- C(EK(l)]

respectively.

Hence,u' >u/' if and only it <) < [(n—2)(K(j)+(1—®)d)+K(j)+K(|)]_
o K()  [(n-2(K()-0d)+K(j)+ K]

Define a functiorm(®)such thatm(®) = [(n[(nZ)(gng()(lJr) (1@d®))i)}:(:<)(i)£(|}§](l)] This function

is the right hand side of the last inequality dsrection of the probability parametéx.

(K(D)+ )+ 5050
(KO)+£9

Note thatm(®) > 1for any® such thad < ® < landm(0) =

Hence, for a sufficiently large, m(0)>%. Furthermore, sincen(®)is a continuous
J
function (for an0 < ® < } there exists a sufficiently small positi@esuch thain(®) > %
J

It is easy to verify thati! > u;C
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