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Note: For convenience, equation numbers continue with the numbering in the article.

Proof of Lemma 1
Proof. We need to prove that the function
1 1
B(z;) = Qne(n7Q>/ fre(@|o) U, z)dx +Qe(n7Q>/ fe(zlo) Uz, x)dx (15)
—1 -1

is strictly convex in xz; (i.e., B”(x;) > 0) with B'(z;) < 0 for x; = —1 and B'(z;) > 0 for x; = 1
(cf. best response condition (8)). We prove it for the case in which U is twice continuously

differentiable and satisfies three properties:

. 82 U($17 7)
i) g > 0
(lZ) T 0
(441) B, = 0ifz; =7

In other words, utility functions —U are smooth, strictly concave and single peaked. The

proof for linear —U ("tent preferences") follows a similar logic and we omit the details.
(Convexity) First, it is straightforward to see that B”(x;) > 0:

1 82 i 1 82 i
B"(z;) = Qne(n, q) /_1 fne(x|a)%dx + Qe(n,q) /—1 fe(x|a)%dx >0,

)

9% U(x;,x)
Ox?

7

because > 0.

(Relative maximum and unique minimum) Next, for z; = —1 we have

0 U(x;,x)

B/(~1) = Que(n,q) / utolo) 2L Uz, o)

1
0
xl:,ldl"FQe(na q) /_1 fe($|0')T

xi:,1d$ <0

where the strict inequality holds for a —1-type because our assumptions on U imply that



0 Ul(x;,x)

o, <0 if x; < x. Similarly, for z; = 1 we have

U(z;, )

Bl(l) :Qne<n,Q) /;1 fne(a:\a)a 8;cl U(‘%“x)

1
xz‘=1dx+Q6(n’Q) /_1 fe(l.‘J)a ox;

]xi:ldx >0

where the strict inequality holds for a 1-type because our assumptions on U imply that
%ﬂfj’z) > 0if z; > x.

Thus, the net-benefits of entering are always U-shaped, for any strategy used by the other
citizens. This means that for any symmetric (type-dependent) mixed entry strategy, o,(x),
played by all citizens j # ¢ there is a unique interior minimum, which we will call at x,,;,—i.e.,

B is strictly decreasing for x; < xi,, has a derivative of 0 at x; = T, and is strictly increasing

for x; > —and two relative maxima at ; = —1 and z; = 1.! =

Proof of Proposition 1

Proof. We first rewrite citizen ¢’s best response entry strategy (7) in order to characterize the
different equilibrium cases depending on the entry cost. Thereafter, we use Envelope Theorem
and Intermediate Value Theorem to prove that a symmetric entry equilibrium always exists
and, finally, show that it is unique.

Recall our assumptions n > 2, ¢ > 0, and b > 0 and that the citizen types, x; € [—-1,1] C R,
are distributed according to any continuous cumulative probability function, F'(x), strictly
increasing and twice differentiable on [—1, 1] and with F(—1) =0, F(1) = 1, and density f(z)
(A1-A3 in section "General Model" in the article).

First, use expressions (4) and (6) to rewrite the best response entry condition (7):

[27 f(x) Uz, x)da

b xz
+ 1=

(1—p)" " (=2)

N n—1\ ,._ nem 1
e ()

m=2

X

- f_”’ll f(z) Uz, z)dz + fx f(zx) U(ﬂﬂi,ﬂ?)dm] > e (16)

p

!The cutpoint best response property is even more general, and applies even if other citizens are not all
using the same strategy. However, here we are only interested in symmetric equilibria.



For this and subsequent proofs it is helpful to separate the "integral"- and "probability"-terms

in condition (16). This yields the following modified best response condition:?

LHS(7') = Pye(n,p / f(z) U(zy, x)dx (17)

+P.(n,p) (/1'f(x) (21,2 da:+/ F(x) Uz, z)d )+Pb(n,p)b20.

The subscript 'ne’ in the P,.-term refers to the situation where none of the other citizens enters,

and

(n—1)(1—p)"

P,.(n,p) = >0 forpel0,1). (18)

And, the subscript e’ in the P,-term refers to the situation where at least one other citizen

enters, and
1[& fn—1 1
P = = m—1 1—p) ™ 1 — n—1 1 — n—1
(np) = mz_z(m_Jp (1=p)"™" —+(1=p)"" = (1-p) ]
1 [ n_l ~1 n—m 1 n—1
= - mel(q ——(1-
b | (m_l)p (1-p) (1-p) ]
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= - |= ™ (1 — —(1-
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1 = n n—m (1_p)n_1
= — m (1 — AL
np? P (m)p (1-p) (1-p) ] »
1—(1—-p)" (1-p""
= ( 5 P (1=p) >0 for p e (0,1] (19)
np p

Finally, the subscript 0’ in the P,-term refers to the benefits from holding office and, using

2Inﬁsection "Extensions" in the article, we compare our stochastic default policy, d, with a fixed default
policy d € [—1,1]. In this case, the best response entry condition (14) can be rewritten as:

(1 —p)”*l(%)U(xi,E) + P.(n,p) </wll f(@)U(z;,x)dx +/ f@)U(z,x ) + Py(n,p)b > c.

The first term on the left-hand side is U-shaped in ; with a minimum at d, the second term is U-shaped in z;
(cf. the proof of Lemma 1), and the third term is constant in x;. Thus, the left-hand side is overall U-shaped
with a unique minimum value at fmin(a'vl,a'c,.,a). In other words, while d affects Tmin, it does not change the
U-shape in z; of the left-hand side of the best response entry condition.



similar rearrangements as for expression (19),

Py(n,p) = 1= %p_ pt_ _s)n—l >0 forpe[0,1]. (20)

We continue by using condition (17) to specify the two best response conditions for citizen
types x; = ¥; and x; = Z,. To avoid abundant equilibrium characterization, we introduce the

notation ¢ € {l,r} and the indicator functions

F(x if 6=r x if o=r
N NNV I

F(—z) if 6= f(=z) if 6=1
for x € [-1,1] € R. Thus, we consider the mirror images F'(—z) and f(—z) of F(z) and
f(z), respectively, with Fs_,(—1) = F(—1) =0 and Fs_,(1) = F(1) = 1, and with F5_;(—1) =
F(1)=1and F5_(1) = F(-1) =0.
Using this, we can modify the best response entry condition (17) as follows: if all other
citizens j # i are using a cutpoint strategy é; as defined in expression (2) (see Lemma 1), the
best response entry strategy of a citizen type x; = Zs, for § = [, and § # —9, is to enter if and

only if:

Putnp) [ (@)U (s, 2)da (21)

T_s

+P.(n.p) ( /_ 1 F5(@)U (5, 2)dz + / : f(;(x)U(f(;,x)dx) L Bn.p)b > o,

where p = p_s + ps, p_s = F5(Z_s), and ps = 1 — F5(Z5).

(Necessary and sufficient conditions) We can use this best response entry strategy to char-
acterize two necessary and sufficient conditions for a cutpoint equilibrium, (#*,, 3), to exist,
which must hold simultaneously for types #_s and Zs. First, note the important relationship
between LHS(17), LHS(21), and Lemma 1. When the "¢-line" on RHS(17) intersects the net-

benefits curve on LHS(17) at x; = %; and x; = &, it must hold that x;, € [#, &,]. Because the



net-benefits curve is U-shaped in x;, this means that the cutpoint strategy é (see expression (2))
fulfills a necessary condition for the existence of a cutpoint equilibrium. Then, using the two
best response strategies (21) for § = [, r, the following equilibrium characterizations do indeed
constitute necessary and sufficient conditions for an entry equilibrium in cutpoint strategies to

exist.

There are four different equilibrium cases:
Case (i): Ifc<c=1 [b + f F(@)U(Zm, )dm] then ¢f = 1,Vi ("everybody enters"), where

&} = 1f = &}, € (—1,1) is determined byf min f( )8U zi2)| o dr = f;:mn f(x) aU(I“‘r [P
This case is derived as follows: if LHS(17) is greater than or equal to ¢ for all values of x;, 7,
and &,, then the unique equilibrium is for all n citizens to enter. This corresponds to an equi-
librium cutpoint Ty = Zmin = ¥ = #,.> Thus, for this to hold, in LHS(21) we simply set

Tmin = Tmin = 5 = T_g and only consider the case m = n in the P-terms. Then, as stated

above, the inequality condition (21) reduces to:
1 1
— [b + fs(x)U(&min, x)dx| =c > ¢ for § =1,r, (22)
n -1

because p = Fj(Zmin)+1—F5(Zmin) = 1, and therefore, P, [n, p(Zmn) = 1] = £ and P, [n, p(&min) = 1] =
L (see expressions (19) and (20)). Thus, there is universal entry if and only if ¢ < ¢.* Finally,
knowing Tyin = Tmin = 4; = &, we can determine Z,;, by using the first derivative of the
left-hand side of LHS(17) with respect to z;, setting this equal to zero, and replacing i, &,,

and z; with Z,,;,. This gives:

8LHS(7,) 2i=Tmin =% =T
ox; =
Fmin oU (x;, x) ! oU (x;, x)
Py =1 | [ s e = [ g0 e | = 0
—1 al’z :Emin al‘z
3The specification of cutpoints is arbitrary when there is universal entry. Any Z such that &, = &, = =

implies universal entry.
“Note that condition (22) implies that if ¢ = 0, there is always universal entry because the left-hand side is
greater than or equal to zero for any feasible combination of n and b.



dx, (23)

Ti=Tmin Zi=Zmin

xm“‘ 8U (x;,x ) B ! oU (z;, )
& / oz, de = f(;(a:)—axi

which implicitly determines Z,,, as stated above.
Case (ii): If ¢ > ¢ = max[g,¢], where g = %= [b—l—fjlf(a:)U(—l,a:)da:] and ¢, = =2

[b+ f_ll f(x)U(l,x)dx}, then @7 = —1, &% = 1, and ¢; = 0,Vi ("nobody enters").

This case is derived as follows: if LHS(17) is smaller than or equal to ¢ for all values of z;, %,
and Z,, then the unique equilibrium is for no citizen to enter. This corresponds to an equilibrium
pair of cutpoints (& = —1,%, = 1). Thus, for this to hold, we reverse the inequality sign of
condition (21), simply set #_s = —1 and &5 = 1 in LH S(21), and only consider the case m =0

in the P-terms. Then, as stated above, condition (21) reduces to

{b—l—/ fs(x)U(1 xdx] <c¢ foro=1,r, (24)

because p = p_s+ps = Fs(i_s = —1) +1— F5(is = 1) = 0, and therefore, P, (n,p = 0) = =1

n

n—1

and P, (n,p = 0) = "= (see expressions (18) and (20)). Thus, there is zero entry if and only if
¢ > ¢ = max [, ¢, (note that the probability of any citizen having type z; = —1 or ; = 1 is
equal to zero).

Case (i71): If ¢ = min[¢, ¢, < ¢ < ¢, where ¢_5 = c(¥_5 = —1,%5 = T5) and T = 73(¥* 5 =
—1) € (Zmin, 1) for § = [, r, then there is a unique cutpoint equilibrium where only some more
extreme citizen types in one direction are expected to enter. Specifically, if ¢ = ¢_;s then citizen
types z; > Ty enter, that is, [T*; = —1, %} € [Ts,1)], and all other types (x; < Ts) do not enter.

This unique equilibrium is characterized by the two best response conditions

ne TL y Dé§ / f5 wéa )

P(n. ps) / J5(@)U(E5, )z + Py(n.ps)b = c (25)



and

Poc(n, ps) /_ 1 F(2)U(=1,2)dz

+ P.(n,ps) / fs(x)U(—1,2)dx + Py(n,ps)b < c, (26)

where ¢ = ¢_s and p; = 1 — F5(%}). Note that the probability of any citizen type —1 or Ts

occurring is equal to zero. Moreover, Ts = &5(Z*; = —1) is implicitly determined by

Pro(n, ps) [ /_ 1 S de — | f(;(x)U(—l,x)dx] (27)

-1

+ P(n, py) [ " @)U (@ 2)d /1 ﬁ(az)U(—l,x}daz] o,

-1

and ¢_s is determined by replacing & with s on the left-hand side of condition (25).

This case is derived as follows: if LHS(17) is greater than or equal to ¢ for all values z; > Ts
and smaller than c¢ for all values of x; < Ts, then the unique equilibrium is for all citizen types
equal to or larger than Ts to enter, and for all other types not to enter. This corresponds
to a cutpoint equilibrium [i_5 = —1,%5 € [T5,1)]. Thus, for this to hold, for a type @5 we
state condition (21) as equality and simply set #*; = —1 in LHS(21) |z,, where the subscript
denotes the citizen type whose strategy we investigate (see condition (25)), and for a type
_s we reverse the inequality sign and set #* 5 = —1 in LHS(21) |;_, (see condition (26)). In
condition (27), we determine the boundary case Ts = &5(Z_s = —1)—where a type Z_5s = —1is
just indifferent between entering and not entering as a candidate (note that the probability of
this type occurring is equal to zero)—by setting the left-hand sides of conditions (25) and (26)
equal and making simple rearrangements. Importantly, below we use Envelope Theorem to
show that a citizen type z_; = —1 always prefers not to enter if ¢ > ¢. Therefore, for ¢ < ¢ < ¢
we only need condition (25) to compute the interior cutpoint policy Zs(Z_s = —1).

Case (iv): If ¢ < ¢ < ¢, then there is a unique equilibrium pair of interior cutpoints, (I}, Z}),

where some more extreme citizen types in both directions are expected to enter. Specifically,



for 6 = I,r, if ¢ = ¢_5 then [7*; € (—1,%%), T € (T Ts)] and if ¢ = ¢_5 = ¢ then

min
[i*s € (—1,25), 5 € (5, 1)], and in all these cases some citizen types in both directions
who are more extreme than or equal to & ; or &5 are expected to enter. This unique interior

equilibrium is characterized by the equality condition

Po.(n, p) / F5(2)U (5%, ) dx (28)

s 1
+ Pe(nap> [/;1 fg(l’)U(ii‘g,l')de' + [* f5(x>U(jj§7x)dx + Pb(n>p)b =6

which must hold simultaneously for § = [, r, where p = F5(*;) + 1 — F5(&3).

This case is derived as follows: if LHS(17) is greater than or equal to ¢ for all values of z; < #*
and z; > &} and smaller than c for all values of z; € (Z* 4, ¥3), then the unique equilibrium is for
all citizen types who are more extreme than or equal to Z* ; and %} to enter, and for all other
more moderate types not to enter. This corresponds to a cutpoint equilibrium [Z_s5 € (—1, Zwin),
&5 € (Fmin, Ts)] for ¢ = ¢_s5. Thus, for this to hold, we simply have to state (21) as equality
for both § = [,r (see condition (28)) and simultaneously compute the values of the interior

cutpoints &5 and T_;.

(Existence) Next, we prove that a cutpoint equilibrium, (&* 5, Z}), always exist and is always
unique for any cumulative probability distribution of ideal points, F'(x), satisfying A1-A3 (see
section "General Model" in the article). We proceed in the following steps. Here, we use
Envelope Theorem and Intermediate Value Theorem to show existence. Thereafter, we prove
uniqueness using our result that for any given entry probability, p, there is a unique cutpoint
equilibrium.

We begin by using Envelope Theorem. Recall that LHS(17) is a continuous function of

x;, T_s, and Z5. Now consider the following value function:

V[T s, &s | f5(x),n,c,b] = /f(;(x) [c = LHS(17)[z, #_5, &5 | f5(x), n, ¢, b]] da



and the maximization problem
U*[jida j; ‘fé(x>a n,c, b] = frfléa;((s U[i’,(g, Ts ‘f(;(ib‘), n, ¢, b]

However, if both cutpoints are interior (the case with one interior cutpoint will be discussed
below), we know from equilibrium condition (28) that a solution to this problem—i.e., a cutpoint

equilibrium, (* 4, #3)—is implicitly determined by

LHS(17)[j*—57j6 |f5(x),n,c,b] T=Fr s — LHS(17)[ji67j§ |f5($),n,c,b]

Ti=E5 = &

which, using Lemma 1, gives:

VI, &5 | f5(2), ny e, b] = / fs(z) [e = LHS(17)[x, #* 5, 5 | f5(x), n, ¢, b]] d. (29)

T_s

Here, we are interested in the effects of a marginal change in the entry costs, ¢, on v*[.], and on
the equilibrium cutpoints in particular. Since the two cutpoints are mutually dependent, let us

write the pair as [* 5(i%, ¢), (" 5, ¢)]. Then, by the chain rule we have

dv*[7* 5(T5, ¢), T5(7" 5, ¢), c| fs(w),n,b]  Ov*[]

dc dc
4 a’U*H |:di’5(.i’5, C) i 892;5(:)35, C) di‘g(ﬂvﬁ,g, C)}
0i_5(£5, C) dc 8:755(:1:_5, C) dc
8@*[ ] dig(i‘,(g, C) 8555(1‘,5, C) dx 5(555, C)
* 85:5(53,5, C) |: dc 8:2,5(535, C) dc :| ’
which, using the first-order equilibrium condition aﬁ;’zg@ = ajfg_['i’c) = 0, yields

dv*[3* 5(&%, ), T5(T* 4, ¢), ¢ | fs(x), n, b] _ ov*[.] _
de Oc ]

x

/ fs(z)dz >0 for p € [0,1). (30)

Therefore, a marginal change in ¢ affects v*[.] only directly, but not indirectly through changes

in Z_s(Zs,c) and T5(Z_s, ) (in other words, the effects on LHS(17)[.] in v*[.] are negligible and



marginal changes in the cutpoints are independent from each other).

This is an important result, and it also informs us about how Z_s5 and %5 change when c
changes marginally. Expression (30) shows that an increase in v*[.] through a marginal increase
from ¢ to ¢ is entirely due to the higher entry costs of each potential citizen type = € [Z*;, 3]
Among these citizens, for ¢ only types * 4(c) and #3(c) enter and all other, moderate types
x € (i*5(c), ¥3(c)) abstain. By contrast, for ¢’ the entry costs exceed the net-benefits also for
types 7% 5(c) and Z3(c), who now abstain too. Therefore, if both equilibrium cutpoints &*
and I} are interior (see Proposition 1 (iv)), marginally increasing ¢ to ¢’ yields more extreme
equilibrium cutpoints, or &5 < @* 5 and &5 < Z§. As a consequence, the entry probability
decreases in both directions (i.e., p_s > p’ 5 and ps > p§) and hence decreases overall (i.e.,
p > p'). If only one equilibrium cutpoint is interior, 3, and the other is at the boundary,
i* 5 = —1 (see Proposition 1 (iii)), it is readily verified that the value function (29) and its
derivative (30) can be used by simply setting i* ; = —1. Then, marginally increasing ¢ to ¢
yields the interior cutpoint to become more extreme, or Zj < &5, while the boundary cutpoint
remains unchanged, or #* ; = #”*; = —1. As a consequence, the entry probability only decreases
in the direction of the interior cutpoint (i.e., ps > pjs and p_s = p’ 5 = 0) and hence decreases
overall (i.e., p > p).

Moreover, importantly, for interior equilibrium cutpoints the net-benefits of citizen types
with exactly these cutpoints are larger for ¢ than for ¢, respectively. This is because from
expression (30) we know that, on the margin, for ¢ the new equilibrium cutpoints are sim-
ply reached by moving upwards along the U-shaped net-benefit curve for ¢, that is, along
LHS(17)[x;, 2% 5, %5 |n, ¢, b]. Finally, note that our results also establish that in any equilibrium
it must hold that z; € [—1, 2%, | and &} € [E},,, 1], because cutpoints never get more moderate
if ¢ increases. In summary, continuously increasing c creates one or more continuous equilibrium
paths [Z* 5(&5, ¢), #5(i* 5, c)] with the following properties: (i) the interior cutpoints get more
extreme (at the boundary, #* ; = —1 remains), (i7) p_s, ps, and p decrease; and (i7i) LHS(21)

increases. The endpoints of any path are at ¢ (p = 1, where i*; = ¥} = #,) and at ¢ (p = 0,

10



where i* ; = —1 and &} = 1). Using expressions (22) and (24) we have:

1
c < t= % {b+/—1 fg(a:)U(j:min,x)d:v} <

n—1

[b+ max [/_11 £ (@)U (=1, 2)dz, /_11 f(g(:c)U(l,:c)dxH |

n

where the strict inequality holds because + < 2= for n > 2° and f_ll fs(2)U(Zmin, x)dz <
max [fjl fs(x)U (=1, 2)dz, [*] f5(x)U(1, J;)d:z:] . Therefore, by the Intermediate Value Theorem,
at least one equilibrium path [#* 5(Z},c), @5(i* 5, ¢)] must exist. Finally, for ¢ < ¢ and ¢ <
¢, existence (and uniqueness) is readily verified for universal entry and universal abstention,

respectively. This completes our proof of existence.

(Uniqueness) Next, we prove uniqueness of (#*,, %) when there is at least one interior
cutpoint. To do so, we show that for any given entry probability p € [0, 1] at most one pair of
cutpoints can simultaneously fulfill the best response condition (28) for 6 = [, r (see Proposition
1 (iv)), or conditions (25) and (26) (see Proposition 1 (i7i)). The main idea of the proof is
that any continuous equilibrium path must use all p € [0, 1], and thus, if there is only one
cutpoint equilibrium for p, this would mean there is a unique equilibrium path. Note that
keeping P constant means that the three P(n,p)-terms in these conditions are not affected
when i_5 and %5 change (see expressions (18) to (20)). It also means that it can neither be a
unilateral change in one cutpoint only, nor a simultaneous change in both cutpoints in opposite
directions (i.e., jointly more extreme or jointly less extreme). Note that for a fixed P this also
holds for equilibria with only one interior cutpoint. Thus, by keeping p constant, we need to
analyze changes in _s and I in the same direction. Without loss of generality, we focus on
increases from Z to &', that is, -5 < ¥’ ; < Tmin and Tmin < &5 < Tf, under the constraint

that p(Z_s, Z5) = D(&'_4, @%5). We account for these increases by modifying the partition of the

°For n = 2, there are special cases where ¢ = ¢ (e.g., for the utility function — |% (i —7) |a used in subsection
"Example: Expected Net-Benefits, Entry Costs, and Unique Path of Entry Equilibria" in the article, when a = 1
and citizen ideal points are uniformly distributed), in which case only two possible equilibria exist: either both
citizens enter or both abstain.

11



integrals in LHS (21). Then, before the change is implemented, for a @s-type this gives:

LHS (21) |

(8_5,Z5),%s

- np/ F5(2)U (5, 2)de (31)

+Pne(nap) fé() (.1’5, )dx"'_Pnenp/ f6 (:L‘(;,Jj)daj

T_s

+Pe(n7]_7) K f5(x)U(i57x)dx+Pe(naz_7) /, fg(iE)U(j?g,%)dl’ + Pb(”?]_?)b

Ts

Next, we rewrite this expression for a #§-type, after increasing both cutpoints. Compared to
expression (31), note that besides replacing &5 with Zj in the utility function, U(.), also the

P-terms of the second and fourth terms are affected. This gives:

LHS (21)

(gﬁgé,a&g),ﬁcg
= g [ @)U, 2 (32)

-1

+Poo(n, D) / @)U, 2)dx + Pae(n,P) / /x,s F5(2)U (&), 7)dx

(n,D / fs(x)U (&5, 2)dx + P.(n,p / fs(x)U (&5, x)dx + Py(n,p)b

x/

+[Pe(n,p) = Fue(n, )] fa() (&5, x)d

— [Pe(n, Pe(n, D) / fs(z ,x)dz,

where the last two terms are used to make the first six terms comparable to the six terms
in expression (31). Importantly, these six terms are strictly larger in expression (32) than in
(31). This follows from Lemma 1 by setting x; = &5 and z; = &, respectively, and using

Tin(T_s, Es) < @5 < &5 (because I moves on the same net-benefits curve as is).5

6To see this, we simplify expression (31) and the first six terms of expression (32), the latter of which are

equivalent to LHS (21) ’(ﬁé’%)@; . This gives:

12



Next, we examine the last two terms of expression (32). If it holds that

[P.(1.) — Pue(n,F)] / T (@)U (&, 2)da

Z[P( nenp / f5 SIZ'(;, )

o / U, 2)de > / @)U (i, 2)da, (33)

where P,(n,D) > Pn.(n,p) for p € (0,1],” then we have shown that LHS(21) always strictly
increases for a given p if both cutpoints increase. Note that for p = 0, the only feasible pair is
(z_s = —1,%5 = 1). To see that condition (33) indeed holds, it is sufficient to show that the
minimal gain on the left-hand side, f f5(x)dzU (&5, %" 5) (using f;:j fs(z)dr = f;g fs(z)dx
since P is held constant), is equal to or larger than the maximal loss on the right-hand side,
f fs(z)dzU (%5, Z5). That is, we set the most extreme values constant and multiply them by

the equal probabilities. This gives:

/ fs(x)dzU(Z / fs(x)dzU (%5, ¥5) (34)

= U(QV?Z;, i'Lg) > U<3v7:§7£6)7

LHS (21) ‘(i_g,:f?(g),:i’g = Pe(”ﬁﬁ) fj;é f&(l’)U(jéa :C)dx + Pn@(’nﬂﬁ) fz;ij(; f(S(-'I;)U(.'E(S,.T)dZC
(n,D) / fs(2)U(Zs,x)dx + Py(n,p)b

< LHS(21)

(Z_5,&s), a:’ _P(nap)ffia fé(m)U(jj:va)dx+Pne(na§)f;i5 f5(x)U(j:g7x)dx

np/f5 U(if, x)dx + Py(n,p)b.

for &5 < &§ (see Lemma 1).
"Using expressions (18) and (19), this is derived as follows: P.(n,p) > P,.(n,p) for p € (0,1]

n 3 3 B n 1
< pZ(l—p)k 12"10(1_17)” 1+<n_1>p2(1—p)n 2©Zmzn—p
k=1 k=1

1 1 1
& - + , +..+1+(1—-p)>n—p, since ——— >1fork=1,...n—1
(1 _ p)n—2 (1 _ p)n—3 ( ) (1 _ p)rb—k—l

if pe (0,1) and (1—19)% =1—pif k =n. Note that P.(n,p) = P,e(n,p) if n = 2.
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which always holds because 7’ ; < Zpin < T5 < Z5. Note that the same things hold when
there is one boundary cutpoint, ¥’ ; = —1 (this is readily verified by replacing &’ ; with —1
in expressions (32) to (34)). Therefore, increasing #_5 and &5 while keeping p constant yields

LHS (21) |_y,59)55 < LHS (21)

(&_5) s 0 and also LH S (21) }(Lém)@fé > LHS (21) (& 52))

(to understand the latter inequality, consider the reverse decreases from &’ 5 to #_s and & to Zs,
which is analyzed analogous to the increases above). However, in equilibrium it must hold for
(Z_s,%5) that LHS (21) |(Lé@5)@7§ = LHS (21) |(Lmé)@6, and thus, given the two inequalities

it cannot hold simultaneously for (i’ ;, #§) that LHS (21)

(jl_é,i‘g),jl_é = LHS (21) (1‘1_5,53%),5?:; .
Thus, for any given entry probability p € [0, 1], there is a unique cutpoint equilibrium. Given

the properties of the equilibrium path derived above, this also means that there is a unique

cutpoint equilibrium for any given ¢ > 0, which completes our proof Proposition 1. =

Proof of Proposition 2

Proof. We begin by analyzing the comparative statics effects of changes in the costs of entry,
¢, and the benefits from holding office, b on the equilibrium cutpoints, (Z}, Z}), that use at least
one interior cutpoint. Thereafter, we derive the cutpoints for very large n, that is, lim,,_..Z; (n)
and lim ,,_, o @%(n).

The proof uses the best response entry strategy (21). First, note that the three P(n,p)-
terms (see expressions (18) to (20)) in this condition are not directly affected by a change in ¢
or b, and the three integral terms are not directly affected by a change c, b, or n. Importantly,
if ¥_s and %5 are interior, we know from the proof of Proposition 1 that there is a unique
equilibrium path where LHS(21) |;_, = LHS(21) |z, = ¢ and both cutpoints simultaneously
get more extreme if ¢ increases. Moreover, if £_5 = —1 and I is interior, there is a unique
equilibrium path where LHS(21) {55_5:_1 < LHS(21) |z = c and £_5 = —1 remains and Z;
gets more extreme if ¢ increases. These results can be used to derive the following comparative

statics effects:

(Costs of entry) LHS(21) is constant in ¢ while RHS(21) is strictly increasing in ¢ for

14
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d = I, r. Because on the unique equilibrium path LHS(21) is strictly increasing if both interior
cutpoints Z_s and %5 get more extreme (if # 5 = —1 remains and the interior cutpoint is
increases), this implies that on this path _; strictly decreases (remains) and s strictly increases
if ¢ increases. This implies less entry, in the sense of stochastic dominance, and therefore the
expected number of candidates decreases. It also implies that candidates and policy outcomes

are 1more extreme, on average.

(Benefits from holding office) LH S(21) is strictly increasing in b (since Py(n,p) > 0) while
RHS(21) is constant in b for 6 = [,r. Because on the unique equilibrium path LHS(21) is
strictly decreasing if both interior cutpoints &_s and #5 get more moderate (if _s5(Zs > Ts5) =
—1 remains or increases and the interior cutpoint Z5 decreases), this implies that on this path
T_g strictly increases (remains or strictly increases) and I strictly decreases if b increases. This
implies more entry, in the sense of stochastic dominance, and therefore the expected number
of entrants increases. It also implies that candidates and policy outcomes are less extreme, on

average.

(Community size) Here we show that lim,, . #;(Z5,n) = —1. The proof that lim,
i (&7, n) = 1 is identical. Because we are looking at infinite sequences on a compact set, there
must exist at least one convergent subsequence so we only need to show lim inf,, ., &} (2, n) =
—1. Suppose to the contrary that liminf, . #;(@F,n) > —1. Then there exists an ¢ and a
subsequence {n;} — oo and an integer k such that for k& > k the probability a randomly
selected citizen enters equals p, > €. This implies that the equilibrium probability of winning
along this subsequence goes to zero. But this in turn implies that nobody will enter, which

implies Z; (&}, ng) = —1, a contradiction. m

Proof of Proposition 3

Proof. To show (i), we already showed in Proposition 1 that no entry is an equilibrium in the
finite n case if and only if ¢ > "T’l max[b+wv;, b+v,]. The result follows immediately. Therefore,

in both cases (i7) and (i77) we must have 7 > 0. The best response condition (21) for 6 = [, r
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is:

nenp/ f(5 ng, )
T Pn,p) (/ F5(@)U (59, 2)d + / F5()U (5, 2)d >+pb<n,p>bzc.

For n — oo, and using lim, .., #* 5(n) = —1 and lim,_,., @5(n) = 1 (see Proposition 2) and

lim,, .. ¢ = ¢, the best response condition for a citizen type &5 can be reduced to:

Jim_ [pm(n, P) /_ 11 F@) UL 2)dz + Po(n, p)p_s(n)U (1, —1) + Byn, p)b} Se (35)

** ™) b @)U (1,2)da

z* n)

1
and U(l, 1) = hmn_)oo ffg(n) fs(x)U(1,z)dz

=0.
fs(z)dx fj‘lg(n) fs(z)dz

since U(1, —1) = lim,, o —
Moreover, using expressmns (18) and (20) gives:
—1)(1 —p)"2
lim Pne(n p) = lim (n=1)(1-p) = lim (1 —p)" 2,

n— n—o0 n n—-m~o0

I—(1—-p"
np

lim P.(n,p)p_s(n) = lim b3 [

n——:oo p

~a-pr|.

and

lim Py(n,p) = lim

n—=ao0 n—auoo

[1 —(1-p" { —p)"l} |

np n
For large N, since p is close to 0,* we can approximate the binomial distribution by the Poisson

distribution using (]IX )pF(1 —p)NF &~ (]\Z?)k ~". Moreover, let us denote 7 = lim,,_,o, F(m)

= lim,, .o np and 75 = lim,,_.o, E(ms) = lim,,_.o, nps, where p = p_s + ps, m = m_s + mg, and
T =7_g5+7s for § =1[1,rand § # —d. Then, setting £k = 0 and N = n — 2 in the Poisson

approximation yields:

0
(1 _ p)n—Z o~ [(77, _0'2)p] e—(n—?)p _ e—(n—2)p ~ e—T,

8Note that p must converge to zero, and np must be bounded. If not, then the expected number of entrants
would be infinite, and therefore nobody will enter because the probability of winning is zero and ¢ > 0.
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where e~ ("2 x5 ¢7"s and e~ (""2P x ¢, Similarly, setting k = 0and N =n (N =n — 1)

in the Poisson approximation yields:

P-s {1 —(1-p" (1 _p)n1:|

np
0
T 1— (néa!) e~ P B [(n — 1)p]067(n71)p o T-5 1—e™ e T
T T 0' T T

and

0
1 — (1 - p)n (1 o p)n—l N 1 — ("é)!) e~ P [(n—1)p] e—(n—l)p 1—e 7

—_— ~ —_— ==

np n T n T

o _ o _ . —(n—=1)p . —(n—
where e~ ("VPs ~~ ¢=mPs and e~ (VP x~ ¢~ and lim,,_,., © —— = 0 since e (n=1p < 1 for

p € [0,1]. Thus we can rewrite the best response condition (35) as

1—¢eT7

sl—e
”[ ‘ b>c. (36)

e vy + —
T T

- vy s

T

To prove case (ii), observe that 754 > 0 for both 6 = [, implies that (36) holds with equality

for both § = [, r. Rearranging terms yields
1 _
Ts = —T_s+ - [TG_TU(s + % [1—(r+1)e U@L -1)+ (L—eT)b|, (37)

Thus equations (12) and (13) admit strictly positive solutions to 7; and 7,.. To show the opposite
direction, suppose that equations (12) and (13) admit strictly positive solutions to 7; and 7,.
Then for large n there must be interior equilibrium cutpoints {Z;(n), Z;(n)} whose expected
entry rates from the left and right are arbitrarily close to 7; and 7,., respectively.

Case (ii7) follows immediately from the first two cases. We can say a bit more about the
range of costs where case (ii7) holds. Specifically, there will be entry only from the left if
¢ € [¢,b+ v;), with ¢, being the entry cost at which equations (12) and (13) both hold with
equality and 7, = 0. Similarly, there will be entry only from the right if ¢ € [¢;, b+ v,.), with ¢

being the entry cost at which equations (12) and (13) both hold with equality and 7, = 0. For
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example,
- — 7Tl(ar)
— e Tier) U1, —1) + %b.
TI\Cr

1 —emie)

. = ele(ET)UT + _
7i(¢)

where 7,(¢,) solves (12) at ¢,, with 7, = 0.

Moreover, if v; > v, we can only have the case of one-sided entry from the left, and if
v, > v; we can only have the case of one-sided entry from the right.

To see this, suppose that v; > v, (the case of v, > v; is proved similarly). From (i) we
know that if ¢ = b+ v; then 7, = 7, = 7 = 0. Moreover, equation (12), with ~= replaced by 0
(because there is no entry) is satisfied with equality at ¢; = v; + b. To see this, note that when

7, =1, =7 = 0 equation (12) can be written as:

1—e™"
= limo Te Ty + gb =u+b (38)
by 'Hopital’s rule. Hence at this cost, a citizen with &; = —1 is indifferent between entering

and not entering. But since v; > v,, we have ¢; > v, + b so a citizen with Z, = 1 is strictly
better off not entering. Since equations (12) and (13) vary continuously in ¢, 7;, and 7, it must
be the case that for all costs ¢ < ¢; in a small enough neighborhood of ¢; the equilibrium will
have 7, > 0 and 7, = 0. It is straightforward to prove that ¢, exists. It cannot be the case
that 7, = 0 for all values of ¢ because U(1, —1) > max{v;, v}, and if equations (12) and (13)
both hold with equality for some ¢ such that 7, > 0 and 7, = 0, then equations (12) and (13)
both hold with equality with 7, > 0 and 7,, > 0 for all ¢ < ¢. To see that entry from only one
direction must be in the [-direction if and only if v; > v,., we only need to show that whenever
equations (12) and (13) both hold and 7 > 0 we must have 7; > 7,. This follows because a

necessary condition for equations (12) and (13) to both hold and 7 > 0 is:
Te T + I 1= (r+1)e7|UQ1,-1)=7e v, + o 1—(r+1)e 7| U1, -1),
T T

which holds if and only if 7; > 7,. This completes the proof of Proposition 3 (iii) and hence

Proposition 3. =
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Proof of Proposition 4

Proof. The proof uses the same logic as the proof of Proposition 1 for private information.
First, we derive citizen ¢’s best response entry strategy with directional information about each
entrant’s ideal points (which is revealed via nomination conventions of party L and party R),
and show that it is always a cutpoint strategy (cf. Lemma 1). Thereafter, we use Envelope
Theorem and Intermediate Value Theorem to prove that a symmetric entry equilibrium always
exists for any cumulative probability distribution of ideal points, F'(x), satisfying A1-A3 (see
section "General Model" in the article). Finally, we argue why the equilibrium characterization
and comparative statics results with directional information are very similar to the case with

private information (cf. Propositions 2 and 3).

(Best response entry strategy) Consider citizen i. Suppose all citizens j # ¢ are using an

entry strategy defined by two cutpoints:

if x; € (T, T,
g = i € ) (39)
1 Zf Zj € [_17'%I}U[j‘7“71]7

where (Z;,Z,) is some pair of ideal points with —1 < #; < &, < 1. Hence, j is a contender for
the nomination of party L (R) if z; € [-1, %] (z; € [Z,,1]). We assume that voters can verify
an entrant’s political leaning, and hence, we rule out the possibility that she competes in the
nominating convention of the opposing party for strategic reasons. Moreover, let s5 denote the

probability that a randomly selected citizen j # i enters to seek the nomination of party ¢, with

d=1,r, where s_s = Pr(z; < 2_5) = F(Z_s), ss = Pr(z; > 5) =1 — F(Zs), and s = s_5 + s

for our F(z), z € [-1,1] C R, and § # —4. Recall the voting cutpoint 7, = “=2"* with

o T)rdr % z)zdw .
T_s = % and T5 = fzé% Then, party —d’s and party d’s expected vote share is
given by ¢_s(iy) = f fs(z)dz and ¢5(%s) =1 — f fs(x)dx, respectively.

<k

To derive the equilibrium cutpoints, [(azl, ),z ¢] we must compare citizen ¢’s expected

payoffs as both an entrant and a non-entrant, given the equilibrium decisions in subsequent
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stages (i.e., the Nomination, Voting, and Policy decision stages). Then, [(:E;“,i’;f) , “2] is a
symmetric equilibrium if and only if &; (£}, Z}) is a best response for citizen i when é; (Z}, })
is the entry strategy of all j # i.

The expected payoff of a type x; € [T4,1] for entering as a J-candidate, é; = 1, when all

other citizens j # i use the entry strategy é;, is:

Elm; | x; € [T, 1],6; =1 = (1 — s)"_l b

T2 (7725_—11) (55)™ " (1 =)™ [m% - LW |7 € 1] (40)

+ X_: <n — 1) (5_5)" (1 —8)""™" | psb— (1= ps) E[Ux:,7) | v € [~1,&_4]]

5> f () (") oo s 1 gy

y L%b — (1= ps) E[U(zi,7) | v € [-1,%_5]] — min; 1P5E [U(xi,y) | v € [#s,1]]| —c.

The first term gives the case where ¢ receives b since she is the only entrant, which occurs with
probability (1 — s)”_l. The second term gives the cases where, in addition to herself, there are
mg— 1 other contenders for the nomination of party 4, but there is no party —¢é because nobody
enters in this direction (m_s; = 0). This occurs with probability (T:;_ll) (s56)™ 1 (1 —s)"™,
where the summation accounts for all possible ms—1 > 1, and the probability that ¢ will be nom-
inated and hence lead the community is 1/ms. Then, her expected benefits from holding office
are b/ms and her expected payoff loss in case a like-minded entrant will lead the community is
myfl—gl E[U(zi,7) | v € [Zs,1]] (see expression (42) below). The third term gives the cases where
i is the only contender for the nomination of party § (ms = 1), and there are m_s =1,....,.n—1
contenders in party —d, which occurs with probability (;’;‘_i) (5_5)"* (1 —5)""™*"'. Then,
¢ will lead the community and gain b with probability ps;, that is, she is the nominee with

probability 1 and her "party" will win with probability p; (see expression (43), below) and

her expected payoff loss is (1 — ps) E[U(z,7y) | 7 € [—1,%_s]] (see expression (41), below). Fi-
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nally, the fourth term gives the cases with at least two contenders for nomination of party o
(ms — 1 > 1, including ¢) and at least one contender in party —d (m_s > 1), which occurs

with probability (r:;—ll) (”T;Z‘s) (56)™ " (5_6)"™" (1 — )" ™% (the summations account for

all possible ms +m_s = 3,...,n with ms > 2 and m_s > 1). Then, citizen i’s expected benefit

p

from holding office is o b and her expected payoff loss if she will not be the community

leader is (1 — p;) E[U(zi,7) | v € [=1,7_s]] + Z6LpsE[U(24,7) | 7 € [#5,1]] (ie., some j # i

mg
will lead the community with probability 1 — 72_55) Specifically, the expected payoff loss if party

—0 wins and implements a policy v € [—1, Z_s], which occurs with probability 1 — p;, is:

_ fi"; fs(2)U(x;, x)dx

E[U(i7) | 7 € [-1,2-4]

for T_s5# —1, (41)

and if another d-party contender will be the nominee and implements a policy v € [Zs, 1], which

mg—1
ms

occurs with probability ps, the expected payoff loss is:

1 (U i, x)dx
EU(xi,v) | v € [#s,1]] = Jis 1o )35< ) for Is#1. (42)

Moreover, the probability that party ¢ will win is given by

0 ifms=0Am_s>1
— " n ns n—n,
(00 = 0 (1) @ = s
%(732) (%)n/z (1- ¢5)n/2 for n even ifms 2 1Ams 21 (43)
0 for n odd
1 ifms>1Am_s=0

The summation in the first term of p;(¢;) accounts for all possible victories of party 4, that is
for ns = \_%J +1,...,n, where ns (n_s = n — ng) denotes the vote count of party § (—¢). The
probability of the ns-events are given by (:5) (hs)™ (1 — ¢p5)" ™ (recall that the probability

that a randomly selected citizen votes for party § is ¢;). Moreover, the second term of pg(¢;)
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accounts for a tie, n_s = ng, which can only occur for n even and in which case a random
tie-breaking determines the winner with probability one half for each party.

Finally, ¢ bears the entry costs, ¢, independent of how many other citizens enter as a left
or right candidate, which gives the fifth term in expression (40).

By contrast, the expected payoff of a type z; € [Z,,1] for not entering as a é-candidate,
¢; =0, is:

_1|b -1
Bl |y € g 116 =0 = (1= o~ |2 =

ElU(z,d) | d € (T-s,T5)]

-y ( n-l ) (55)™ (1= 8)"™ E[U(z:,7) | 7 € [i51]] @)

ms=2 ms — 1
_mgl (z;;) (5_5)™% (1 — S)"fmfrl E[U(zi,y) | v € [-1,%_s]]

X | (1= ps)E[U(zi,y) | v € [=1, 2]l + ps B [U(xs,7) | v € [Zs,1]]

The first term corresponds to the event where, like herself, no other citizen enters, which occurs
with probability (1 — s)" . In this case the stochastic default policy, d, takes effect (i.e., one
citizen is randomly selected as the new community leader). Then, citizen i’s expected benefits
from holding office is b/n (we assume that d does not invoke any entry costs in this event; see
footnote 8 in the article) and with probability (n — 1)/n she will not be selected which yields

her an expected payoff loss of:

fx‘s fs(x) Uy, z)dx

E[U(z;,d) | d € (f_s,%5)] = 1=

fO’I“ :%_5 7§ i’g. (45)

Observe that if ¥_5 = Ty, the default policy is irrelevant because all citizens enter. The other
three terms in expression (44) are very similar to those in expression (40), except that i does

not enter and thus cannot gain b.
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Finally, relating expressions (40) and (44) and rearranging yields the best response entry
strategy for a citizen with ideal point z; € [y, 1], if all other citizens are using cutpoint strategy

¢;, j # 1, which is to enter as a d-candidate if and only if’

(1—s)"" (=) b+ E[ U(z;,d) | d € (&_s,15)]]

+2 ( n—1 ) (5)™ 1 (1= )™ — b+ E[U(z1,7) | 7 € [5,1] (46)

where LH S (46) and RH S(46) give citizen i’s expected net-benefits and costs from running for
office, respectively. Note that the expected payoff loss (1 — ps) E [U(z,7) | v € [-1, %_5]] does
no longer appear in the fourth term of condition (46), because the winning probability of party

—0 is unaffected by citizen ¢’s decision to enter when ms > 2 A m_5 > 1.

(U-shaped net-benefits curve) Next, we show that a symmetric entry equilibrium of our
citizen candidate model with directional information is always in cutpoint strategies. Similar
to subsection "Cutpoint Strategies and Best Response Condition" in the article, we analyze
the best response of a citizen type x; € [T4,1] for any arbitrary symmetric entry strategy,
o(x): [—1,1] — [0,1], played by all j # i, where o(x) denotes the probability of entering for

a citizen with ideal point z. Then, the left-hand side of best response condition (46) can be

YWithout loss of generality, we assume that indifferent citizen types choose to enter.
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written more generally as:

Lo

~ 1 ~
Qne(na (]> /_1 f5,ne($‘0—> U<x2> l’)dl’ + Qe,fé(n> q—-s, %) f5,e<x’0) U(xza [L’)de’ (47)

-1

~ 1 ~
+ Qe,é(n>Q57Q5)[ ftS,e(x‘U) U<:U'm$)d$ + Qb(n,qu,q(ﬂb Z C,
Lo

where, ¢_5 = ff‘f o(x)fs(x)dx and ¢s = f o(x)fs(x)dx give the probabilities that a randomly
selected 7 # 1 enters as a —d-candidate and J-candidate, respectively, with ¢ = ¢_s + ¢s, and
I, is implicitly determined by fff fs.e(zlo) U(Zy, z)dx = le fs.e(zlo) U(Zg, z)dz. The condi-
tional distribution of types in the no entry ('ne’) and some entry (’e’) events are fs,.(z|o) =
W and f5.(zlo) = M, assuming ¢ € (0,1) (see expressions (9) and (10) in
the article). Then, @ne(n,q) = (1- q)n_1 (”T’l) corresponds to the case where no j # i
enters; CNQQ_(;(n,q_(g,q(;) =5y 15 (= )(q )"0 (1 — )" "= ps corresponds to the cases

where at least one j # 1 enters as a —d-candidate but no like-minded ¢-candidate of i en-
ters; Qes(n,q-5,4s) = Yoo () (@)™ 7 (L= @)" ™™ b 30 S0, () ()
(gs)™ " (q_s)™° (1 —q)" M0 22 corresponds to the cases where at least one j # i enters as
a d-candidate but nobody enters in the —d-direction and hence there is no party —d (first term)
and to the cases with entry in both directions (second term); and @b(n, q_5,q5) = Qne (n,q) +
Qe—5(1,0-5,65) + Qes(n, s, a5)-

It is straightforward to see that the result of Lemma 1 also applies to our model with
directional information: that is, for any symmetric entry strategy, o(x), played by all other
citizens, LHS (47) is a U-shaped function in z;. This is because all Q-terms, b, fome(z|o)
and f5.(x|o) and thus Z, are fixed, so that the best response of a citizen type z; € [T,1]
depends only on the utility loss function, U(z;, x), which we assume is convex (i.e., U-shaped,
or V-shaped in case of linear preferences). Therefore, LHS (47) is U-shaped in z; and, in
equilibrium, any symmetric entry strategy must be a cutpoint strategy also in our model with

directional information.

(Existence) Next, we prove that a symmetric entry equilibrium in a pair of cutpoints,
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(T*4,25), and a voting cutpoint Z,(Z;, &) always exists for any cumulative probability distri-
bution of ideal points, F(z), satisfying A1-A3 (see section "General Model" in the article).
As in the proof of Proposition 1, we do so using Envelope Theorem and Intermediate Value
Theorem. Recall that LHS(46) is a continuous function of z;, the entry cutpoints (Z_s, Zs),

and the voting cutpoint &, € (Z_s,Zs). Now consider the following value function:

1

VNT_s, Ts, Ty |fs(x),n,c,b] = /fg(x) [c — LHS(46)[x, ¥_s, T5, Ty | f5(x), n, ¢, b]] da

-1

and the maximization problem

V[T, 15,25 | fs(x),m,c,0] = max I[T 5, Ts, Ty | f5(7),n,c,b].

‘%757267145

If both entry cutpoints are interior, then equilibrium condition (46) must hold as an equality
for both x; = #_s5 and x; = &5 (cf. the proof of Proposition 1 (iv)) and a solution to this

problem—i.e., a cutpoint equilibrium, (z* 4, Z})—is implicitly determined by

LHS(46)[2%5, 25, 25 | fs(x),n, ¢, b] |a=s- , = LHS(46)[225, 75, 25 [ f(2), n, ¢, D]

=35 = C

which, using our previous result that LHS (47) is U-shaped in z;, gives:

Nk

Ts
i 5 ), b) = [ Sio) o~ LHSUO) .2 5,55,53 o) mcobl] do (49
S
(the case with one interior cutpoint will be explained below). We are interested in how a
marginal change in the entry costs, c, affects ¢*[.] and, in particular, (&*;, ;). Because of the
mutual dependence of the cutpoints, we can write the triple as ([:i*_ s(T5, 25, ), T5(T7 5, 5, ¢)],

5 (2% 5,%3)). Note that while #* ; and #; depend directly on ¢, &4 only depends indirectly on
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) . . dE (7 )
¢ via both entry cutpoints (i.e., ¢(d—;55) = 0). Then, by the chain rule we have

dﬁ*[i'*—é(i';i‘;‘wC>757§(j'*—5>j.;7C)ai;(i*—éﬁi‘g) ]f(;(x),n,b] o 819*[]

dc O
819*[] |:dfé§ " 8f,5% n 0T _s (8x¢ dTs 8@ 0Ts di‘g)}
8i’,5(i’5, f‘¢, C) dc 8535 dc 85:-(1, 81‘5 dc ai‘g 81’,5 dc
n 819*[] |:di'5 n 0%s di_s n 0Zs ( 8!13’¢ dT_s n 8%'(1) 0T _s %)}
0Ls(T_s, Ty, c) 0T_s dc 0%y \0T_s dc 0T_s O%s dc

i (919* { 691:¢ (da: FY (933,5 di:(; ai‘,g %@)

05 de = i, OFs de
dl’g (%5 d.f',g i af(g 837:¢ di‘,g
de | Oi_s dc 0%y 0F_5 de ’

0 y(T_5,Z5)

Next, using the first-order equilibrium condition %_?&1{'}% 5 = (‘ZIZ[;Q& 5 = 8%‘?21}%5) =0

yields

dﬁ*[x 5($5,$¢, ) g(l‘ 5,$¢, ) fZ(fiévi‘E)lﬁs(w)?n?b] 819*
dc

/f5 Ydz > 0 for s € [0,1).

-5

As in the proof of Proposition 1, a marginal change in ¢ affects J*[.] only directly, but not
indirectly through changes in Z_5(Zs, Ty, c), T5(Z_s, Ty, c), and T,(Z_5, Ts). Consequently, the
effects on LHS(46)[.] in 9*[.] are negligible and marginal changes in the three cutpoints are
independent from each other. Then, following along the same lines as the existence proof of
Proposition 1, it is straightforward to see that continuously increasing ¢ creates one or more
continuous equilibrium paths of entry cutpoints [* 5(T}, £, c), T5(2* 5, T}, ¢)] with the following
properties (the case with one interior cutpoint is derived by simply setting z*; = —1): (i) the
interior cutpoints get more extreme (at the boundary, &* ; = —1 remains), (i) s_s, S5, and thus

s decreases; and (ii7) LH S(46) increases. Moreover, the endpoints of any path are at ¢ (s = 1,
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where &* 5 = 7§ = ¥}, = Z}) and at ¢ (s = 0, where *; = —1 and 7} = 1), with
n— 1 ¥ U xmina l’)dl’ n— Imm x)U j'mlnu
n fxmm f §<I>
n—1
n—1 s — n—m f:p f U( min, L )
R (g
ms=2 e = ms f:l‘mm fé(x
and
, = _n—1
c<c= b 4+ max fé( —1,z)dz, f5 U(l,x)dx||.
n

Note that while ¢ is typically different from the ¢ in expression (22) for private informa-
tion, we can use ¢ in expression (24) as the cost boundary for "no entry", because in this
case one citizen is randomly determined to lead the community and it is straightforward to
see that the first term on the left-hand side of the best response entry strategy LHS(46) is
again equal to ¢. Then, by the Intermediate Value Theorem, at least one equilibrium path
([2* (25, 25, ¢), T3 (£ 5, 25, ©)], L5 (L% 5, ¥5)) must exist. Finally, for ¢ < ¢ and ¢ < ¢, existence
(and uniqueness) is readily verified for universal entry and universal abstention, respectively.
This completes our proof of existence for our citizen candidate model with directional informa-

tion about candidates’ ideal points.

Finally, because for a given equilibrium path [(:E*_ 5 i;) ,i’ﬂ properties (i) to (ziz) hold, an
increase in the entry cost, ¢, or a decrease in the benefits from holding office, b, will result in
more extreme entry cutpoints (for only one interior cutpoint, i* ; = —1 will remain) (cf. the
proof of Proposition 2). Similarly, it is readily verified that if the community size, n, approaches
infinity, only citizens with ideal points at the boundaries will enter as a candidate (cf. the proof

of Proposition 3). Note that lim,, . :%Z = 0 in this limit case. m
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