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1 Introduction

1.1 Political competition through issue
selection

Political competition has traditionally been studied as a contest
between two or more candidates, each choosing a policy program
from a one or multudimensional set of policy alternatives, over
which the voters have single-peaked or similarly defined prefer-
ences (Downs, 1957). Recently, literature has given attention to
an alternative viewpoint, that parties or candidates have a fixed
set of competencies (or valences) on a set of political issues, and
that they have limited resources to persuade the voters that one
or the other issue is important. The main decision made by a
candidate or party is the choice of an issue (or a set of issues)
on which to focus the campaign rhethoric.

A policy issue on which all voters agree that is better to have
more than less competence is a valence issue (Stokes 1962). One
empirical work that supports the assertion that the valence is-
sues may be more important than the Downsian spatial issues
is a study of British general elections in 2005 by Whiteley et.al.
(2005). The authors examined the set of issues relevant to that
campaign and divided it into two groups. First, there were po-
sitional issues: Britain’s relationship with the EU, taxation vs.
public spending, and combating crime vs. rights of the accused.
Second, these were valence issues, such as the party’s ability to
handle the economy, immigration problems, or fight crime. The
authors argued that a voter’s preferences toward each candidate
is determined by both how close the stated positions of the can-
didate and her political are to the voter’s position on that issue,
and by the salience that the individual attaches to each of the
valence issues, with the valence issues being more important.
For one thing, Whiteley and co-authors found that the Labor

3



party’s perceived abilities to handle economic and other prob-
lems were among the most important predictors of vote choice.
At the same time, the candidate position on spatial or positional
issues was a less important (albeit significant) predictor.

This account of voting in elections is consistent with a large
body of political communications literature. Political parties
have different reputations handling different policy issues — in
ther words, different parties “own” different issues (Petrocik
1996). In a typical election camaign, a large part of the political
rhetoric of parties (or the candidates representing them) focuses
on reasserting their reputation on the issues that they own. It
was indicated that the candidates should try to frame the po-
litical debate by emphacising the issues that their party owns
(Riker 1993). Party’s ownership of an issue can be eroded by
poor policy performance. Arceneaux (2008), using both experi-
mental and empirical data, argues that poor policy performance
increases the effectiveness of issue trespassing by the opponent.
Both empirical (Belanger and Meguid, 2005) and experimental
(Ansolabehere and Iyengar, 1994) evidence suggests that it is
more efficient to campaign on one’s own issues, rather then those
of the opponent.

Campaigning on issues that are historically associated with
another party is known as issue trespassing or issue convergence.
Several sources of issue covergence were identified. For example,
Damore (2004, 2005) investigated which issues were addressed
in advertisements produced by Presidential candidates in 1976-
1996 campaigns. Issue convergence was defined as a response of
one candidate to an issue adressed in another candidate’s adver-
tisement.

First, it was found that the candidates were more likely to
converge on the issues that the voters considered salent. More-
over, convergence was more likely on issues owned by the Re-
publican party, such as defense, taxes, government spending, or
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crime. Finally, a candidiate was found to be more likely to tres-
pass on an opponent’s issue if he was trailing in the polls.

1.2 Theoretic analysis of issue and valence
competition

There is a number of theoretical works that look at the campaign
choices with respect to valence and the choice of campaign is-
sues. Groseclose (2001), Zakharov (2009) and Ashworth and
Bueno de Mesquita (2009) look at spatial policy competition in
which office-motivated candidates may have different valences!.
In the first work, the valences are exogenous, and no equilibrium
exists?; in the last two works, the valences are endogenous and
can be increased at a cost; in equilibrium candidates choose
different policy platforms.

In Amoris and Puy (2007), there are two candidates who
have fixed policy positions on two policy issues. While the po-
sitions themselves are fixed, the candidates can spend time to
“campaign” or talk about the issue (the total time available to
both candidates is fixed). The voters have generalized Eucle-
dian preferences over candidate positions, with the salience of
each issue being a function of the time that both candidates
spend campaigning on that issue. The authors have shown that,

2Serra (2010) looks at policy-motivated parties. In Herrera, Levine, and
Martinelli (2008), campaign spending is used to increase turnout instead of
valence.

2Aragones and Xefteris (2012) derive a mixed-startegy equilibrium.
Groseclose (2008) looks a the social choice problem with a valence dimen-
sion. Berger, Munger, and Porhoff (2000) argue that an equilibrium with
fixed valences may be possible when advantaged candidate moves first. An-
solabehere and Snyder (2000) derive the conditions for an equilibrium with
fixed valence and a multidimensional policy space. Aragones and Palfrey
(2004) conducted a laboratory experiment for a spatial competition game
with fixed valences.



depending on the fixed candidate positions, two types of equilib-
ria may arise - issue specialization, when each candidate chooses
to allocate all her time to a separate issue, and issue engage-
ment, when both candidates campaign on both issues. Colomer
and Llavador (2011) assume that the each candidate can choose
one issue of many to campaign on, and only one issue (depend-
ing on the issues that the candidates campaign on) is decisive
to the voters. Morelli and van Weelden (2011) allow the candi-
dates to have policy preferences, which are privately observable;
the choice of an issue on which to campaign serves as a credible
signal of the candidate’s type. Duggan and Martinelli (2011)
develop a model of media slant: the candidates have fixed pol-
icy positions in two-dimensional space, but the voters perceive
the competition as one-dimensional, and the pro-challenger and
pro-incumbent media can affect how the policy platforms are
projected into a one-dimensional space.

Egorov (2012) studies a model of election with two candidates
and two valence dimensions, assuming that the competencies of
the candidates on each issue are unobservable random variables.
Each candidate makes a binary choice of an issue on which to
campaign (with the challenger choosing first). The amount of
information that is revealed to the voters depends on the choice
of the candidates: If both choose to campaign on the same issue,
then more information on that issue is revealed. It was shown
that while the challenger always campaigns on the issue at which
he is most competent, the incumbent’s response depends on how
much information is revealed if candidates campaign on diffr-
erent issues. The author, however, assumes that all voters are
identical with respect to their preferences on different issues. A
similar setting was considered earlier by Polborn and Yi (2006),
who assumed that the candidate perfectly informs voters on her
competence if he decides to campaign on an issue, and that “neg-



ative campaigning” — when a candidates reveals information on
the competence of another candidate — is also possible.?

Aragones, Castanheira, and Giani (2012) develop a model
that is very similar to the one analyzed in this paper. There
are two candidates and three essies, and the election game is
two-stage. At the first stage, each candidate chooses how much
resources to spend building his competence on each of the three
issues (with the candidates having different cost functions for the
issues). At the second stage, each candidate decides how to di-
vide her campaigning time between the three issues. The salience
of each voter on each issue depends both on her ex ante salience
(which are different for different voters) and on the time that
both candidates spend campaigning on the issue. The authors
have shown that the candidates may engage in issue stealing,
when a candidate campaigns on an issue on which he did not
have an ex ante comparative advantage.

1.3 Payoffs to politicians and votes

Existing literature generally assumed that the candidates were
either winner-take-all or risk-neutral with respect to the number
of votes received in the election. At the same time, one cannot
argue that this is always true with respect to the payoffs of the
political actors in real elections, due to a number of factors —
both internalized and induced by the electoral system.

3Bhattacharya (2011) looks at information revelation by candidates
through positive and negative advertisement. Callander and Wilkie (2007)
explicitly model lying in political campaigns, when candidates are policy-
motivated but can exert effort in order to publically display a policy prefer-
ence that is different from the true one. Kartik and McAfee (2007) analyze
a setting where candidates can be of two types — nonstrategic with high
valence and a fixed policy position, and policy-motivated strategic, who
can attempt to emulate the strategic candidate by choosing a similar policy
position.



There are at least three reasons why one might depart from
the classical assumptions.*  First, a large margin of victory
may induce a very large payoff. Simpser (2013) argues that in
autrhoritarian regimes, a large margin of victory may serve to
deter potential opposition to the regime, inducing a larger payoff
than a narrow victory.

Second, large margin of victory is needed (especially in coun-
tries without a prolonged tradition of a democratic power trans-
fer) in order to initiate large-scale economic or political reform.
The consequences may be dire for their initiator, unless he or she
relies on the support of a large majority. A telling example is
Chilean president Salvador Allende, who won the 1970 Presiden-
tial elections on top of a 36.63% plurality (with the runner-up
receiving 35.29%); the broad socialist reforms that he authored
provoked a coup in which he ultimately lost his life.

Third, a loser who lost by a narrow margin may receive an
additional reward — a “consolation prize” (Hojman (2004)). Fi-
nally, floor requirement, quotent formula, and district magnitude
all affect the translation of votes into seats (Lijphart, 1990; Gal-
lagher, 1992) even in “proportional representation” electoral sys-
tems. Coalition-building concerns further complicate the payoff
functions of political parties (Snyder, Ting, and Ansolabehere,
2005; Laver and Shepsle, 1996; Schofield and Sened, 2006, among
others).

2 The model

As the framework for the analysis, I use the probabilistic voting
model (Hinich, Ledyard, and Ordeshook, 1972, Hinich 1977,1978,
Banks and Duggan, 2005). In such a model it is assumed that
each voter receives a random utility shock with respect to each

4See Zakharov (2012) for a more complete review.
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candidate. I assume that the utility of each voter with respect to
each candidate has both a voter-specific and a candidate-specific
component. The strategy of each candidate is the vector of com-
petencies of that candidate with respect to a number of policy
issues. Suppose that there are J candidates and K policy issues.
Denote by x; be a vector of length K of issue competencies for
candidate j, and let = be the K x J vector of all issue competen-
cies. Let there be a continuum of voters belonging to L groups of
weights (w1, ..., wr), with w; > 0 and > w; = 1. For any voter
s belonging to group [, let the utility of voting for candidate j is
equal to

Usj = Tj - Qp + €55 + 05, (1)
where «; are the saliences of issues 1,..., K to the voters be-
longing to group [, €, is the random utility shock to voter
s with respect to candidate j, and ¢; is the random utility
shock to all voters with respect to candidate j. We assume that
€s = (€sj)jes are drawn independently across all voters from dis-
tribution F.(-) that has a nonzero, differentiable density f.(-).
Similarly, 6 = (0;)jes is drawn from distribution F3(-) (we do
not necessarily assume that Fjs is continuous).

Fix §. For voter s in group [, let

Py(x,0) = P(ug; = TQQ}USHCS) (2)

be the probability that voter s votes for candidate j, given a
common utility shock §. As all voters in group [ are identical up
to the realization of €, this also denotes the fraction of voters in
group [ that vote for candidate j (for that reason we used the I
subscript instead of the s subscript in (2). Denote by

Vi(x,8) = wiPy (3)

the vote share of Candidate j in state 6. Let u; : [0,1] = R be a
differentiable function that denotes the benefit that Candidate j
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gets depending on her vote share. Let ¢; : [0,00)% — R be the
cost to Candidate 7 of bearing issue competencies. The expected
payoff of Candidate 7 will then be

uj(z) = / Vi, 6)dF; — o5(x;). (4)

I then proceed to analyze equilibria in game with payoffs (4).

3 The two-candidate, symmetric case

Suppose that there are two candidates and two gropus of voters
of equal size. Let x; be the amount of competence of Candidate
k on issue k = 1,2. Let the utility of voter ¢ given the election
of Candidate j be

Vij = Qa1+ GGadjo € (5)

where «;;, is the salience of issue k to voter ¢, and e; is the
valence of Candidate j. Suppose that there are two states, 1
and 2, occuring with equal probability. In state 1, Candidate 1
receives a positive valence shock €; = 4, in state 2 — a negative
shock €; = —¢. The valence of Candidate 2 is zero in both states.
Let the fraction of voters from group ¢ that votes for party 1 be
a function of the utility difference v;; — v;o:

Py = P(aga (211 — @21) + qya(212 — T22) + 9) (6)
in state 1 and
Py = P(aj1 (211 — @21) + aya(212 — T22) — ) (7)

in state 2. Let u(2z) be the candidate utility of getting a share
of the total vote equal to z. Assume that u(-) is a twice differ-
entiable function with ' > 0. Let P(-) be a twice differentiable
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function with P(x) = 1 — P(z) and P"(z) < 0 for x > 0. In
addition, we assume that raising competence on each issue is
costly for the candidate. Let e;,c(x i) be the cost of competence
for Candidate j on issue k, where ¢/(0) =0, ¢ > 0, and ¢’ > 0.
The expected utilities for the two candidates then become

U1 = U(PH + P21) + U(Plg + P22) — 6116(1’11) —

— epnc(z2) (8)
Uy = u(2— Py — Py)+u(2— P — Pa) — eg1¢(xa1) —
622C(I22>. (9)

Assume that oy = a9 = @ and a9 = a9 = 1 — «, with a > %
Let €17 = €99 = €1 and e1p = ey = €9, with ey > €. So we
assume that the candidates and voters are symmetric. Voter 1
believes that Issue 1 is more important that Issue 2, Voter 2
believes that Issue 2 is more important, Candidate 1 is more
competent at Issue 1, and Candidate 2 is more competent on
Issue 2. The following statement is true.

Theorem 1 1. Let " > 0 and v < 0. Then there exists
d > 0 such that for all 6 < 9, there exist z; > x5 such
that 17 = x99 = 1 and x5 = T2 = T2 are a local Nash
equilibrium in game with payoffs (8), (9).

2. Let 1, x5 be a local Nash equilibrium in game with payoffs
(8), (9). Let W' (1+ P, — P,) < u/(1 — P+ P,), where P; =
P((2a—1)(x1—x2)+0) and P, = P((2a—1)(z1 — ) —9).
Then z1 > .

The first part of this theorem staes that, if the level of com-
mon voter utility shocks is small relative to due utility that the
voters receive from the candidates, then we should expect a local
equilibrium to exist in the elections with two symmetric groups
of voters, and symmetric cost functions of the candidates. If
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the level of uncertainty is large, then equilibrium existence is
not guaranteed even in the simplest case. The second part of
the theorem states that, under certain conditions, each candi-
date will invest more effort in the issue that he is relatively more
competent in. This should happen if v/(1 + P — P,) — the ad-
ditional utility that a candidate receives from an extra vote in
her best-case scenario (i.e. when voters receive a positive utility
shock for that candidate) is smaller than her worst-case marginal
utility «/(1 — P, + P,). Thus we should expect the candidates
to campaign predominantly on their strong issues if the value of
a victory by a large majority relative to a victory by a narrow
majority is smaller than the value of a narrow defeat relative
to a defeat by a large margin. This should happen if there are
consolation prizes to strong runner-ups (such as the ability to at-
tract funds for subsequent elections), but no additional benefits
to strong winners.

In the next theorem we derive the comparative statics of equi-
librium competence levels, relative to the cost of acquiring com-
petencies e; and ey, the importance of the more preferred issue
relative to the less preferred issue, and the magnitude of the un-
certainty 0. Our results apply to the case when the candidates
invest more in the issues in which they are more competent. We
also assume that the second-order utility effects for the candi-
dates are not large enough.

Theorem 2 Suppose that ¢”(-) < 0. There exists § > 0, such
that for all 6 < 8, for all 21 > x5 such that z1; = 29 = 27 and
T19 = To1 = X are a local Nash equilibrium in game with payoffs
(8), (9). Let (1 — P, + P,) = u"(14+ P, — P,) = 0. Then we
have

dz1 Oz 9z, Oz O
1. 8—a<0,a—a<08—62<0,8—61>0,anda—62<0.

2. The sign of 22 is equal to the sign of | — u}.
12



3. Let P(u, f3) be a twice continuously differentiable function
such that P((2a — 1)(71 — x2), 8) = P((2a — 1) (71 — 72))
and P,((2a—1)(r; —x2), 8) = P'((2ac— 1) (21 — x2)) for all

B, and limg o Py ((2a — 1)(z1 — 22), 3) = 0. Then there
exists 8 > 0 such that for all 0 < # < 3, we have g—ifll <0,

Oz

55 1s equal to the sign of uy — uj.

and sign of

The first result is rather surprising. As Issue 1 becomes more
important than Issue 2 to the voters from the first group (and,
symmetrically, Issue 2 becomes more important to voters of the
second group), then both candidates reduce the amoung of cam-
paigning on both issues. The greatest total amount of campaign
effort is achieved when both issues are equally important to the
two groups of voters.

The second result is that if it becomes more expensive for
both candidates to campaign on either the issues in which they
are competent, or the issues on which they are not competent,
then, once again, both candidates will campaign less on both
issues.

The effect of uncertainty depends on the utilities of the can-
didates with respect to their vote shares. If there are significant
consolation prizes to runner-ups and no significant benefits to
the large-margin winners, then the candidates will invest more
effort in the issues in which they are competent, and less effort in
the issues in which they are less competent. Such tactic will al-
low each candidate to secure a larger share of the her core group
(those voters who put more value on that candidate’s strong is-
sue) in the worst-case scenario, when that candidate receives a
negative valence shock. If, on the other hand, the utility func-
tion for tthe candidates is convex — so there are large benefits to
winning by a large margin, but no benefits to losing by a small
margin — then the effect will be opposite: there will be issue
trespassing, as the candidates will invest more effort in the issues
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in which they are less competent, and less effort in the issues in
which they are more competent.

Proving some of these results requires an assumption that, a
change in one candidate’s valence will have the same effect on
a voter’s probability of voting for that candidate, regardless of
which candidate receives a positive utility shock. This additional
assumption is required for two of the eight comparative statics
results obtained above.

The following theorem is concerned with the comparative
statics relative to the changes in the candidate utility functions.

Theorem 3 Suppose that ¢”(-) < 0. There exists § > 0, such
that for all 6 < 9, for all 21 > 2 such that z1; = 29 = 27 and
T12 = X91 = To are a local Nash equilibrium in game with payoffs
(8), (9), and for any family of functions @(z, 81, 52) such that

oForall$€(1+P1 P2—€1—|—P1 P2+€) (1—P1—|—
Py —¢€,1— P+ P, +¢) and for all 5y, s Wehaveau—O
for some € > 0.

e For x = z1 and & = x5, we have gu = u/(z).

e Forz =1+ P, — P,, we have >0 and =2 = .

2208, aﬁ 0x0p
e For v =1— P, + P, we have 5 ﬁ >Oandafgﬁ =0.

we have the following:
oz oz
1. 6—61>0anda—53>0.

2. Let P(u, 8) be a twice continuously differentiable function
such that P((2a — 1)(z1 — 3), 8) = P((2a — 1)(z1 — 22))
and P, (20— 1) (71 —x2), 8) = P'((2a— 1) (1 — x2)) for all
B, and limg .o Pou((200 = 1) (1 — 22), B) = 0. Then there
exists > 0 such that for all 0 < 8 < 3, we have 2L > 0,

0B
Oxa or1 8901 Bzg Oz
55 >0, 55 — g5 > 0, and 522 — 522 < 0.
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The first result is that when marginal payoff from an extra
vote increases, either in the worst-case or in the best-case sce-
nario for each candidate. It then follows that both candidates
will exert greater effort campaigning on both issues. This is not
surprising: if there is an extra benefit from getting an additional
vote in either of the two scenarios, and the marginal cost of com-
petence is unchanged, then there will be more campaigning in
either issue. The second result concerns the effect of a change in
the utility function when the marginal utility of an extra vote is
increased in the best-case scenario, and decreased in the worst-
case scenario. In that case, the candidates will campaign more
on their strong issues, and less on their weak issues.

I then investigate the effect on the candidate strategies of
the information regarding the preferences of the voters. The
functions P(-) reflect how the voting outcomes of each voter
group depend on the difference between the voter utilities. 1
derive the following result:

Theorem 4 Suppose that ¢”(-) < 0. There exists § > 0, such
that for all 6 < 9, for all 21 > x5 such that z1; = 29 = 27 and
T1o = X91 = To are a local Nash equilibrium in game with payoffs
(8), (9), with u"(1 — P, + P») = v"(1 + P12 — P,), and for any
function P(u, 3,7) such that P((2a—1)(z1—x2), 3,7) = P((2a—
D)(z1—22)), Pu((2a —1)(21 = 32), 8,7) = vP'((2a = 1) (21 — 22))
for all , and limg_,¢ Py, ((200—1) (21 —22), 8, 7) = 0, the following
is true:

1. %—?‘7:1 > 0.

2. There exists 8 > 0 such that for all 0 < 5 < /3, we have

0o

8_7|'Y:1 > 0.

As the marginal probability of voting P’ increases, the voters
become more responsive to candidate issue competencies, and
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the candidate campaign efforts increase. On the other hand, if
P’ is low — so, the voter-specific utility shocks are large in mag-
nitude compared to the deterministic part of voter utility — the
candidates spend little effort to increase their issue competen-
cies.”

4 Discussion

This work is an attempt to analyze issue-based political com-
petition in the probabilistic voting framework. I assume that
the voters choose between candidates based on how competent
the candidates are on the two political issues, and that increas-
ing one’s issue competency is costly. I show that the effect of
electoral uncertainty on candidate campaign efforts depends on
how electoral results are translated into candidate payoffs. Is-
sue treapasing occurs when there are no significant consolation
prizes to strong runner-ups, and/or when there are significant
benefits from winning the election by a large margin.

The model that is analyzed here is a simple one. First, I
only look at two issues, two candidates, and two voters. Second,
the candidates and the candidate cost functions are assumed
to be symmetric (so there is no high-quality and low-quality
candidates).

Finally, all analytic results of this work concern local Nash
equilibria. I do not claim that a global Nash equilibrium ex-
ists as well (the existence of global Nash equilibria will require
additional, nontrivial inequality conditions on the voter utility
functions). However, should a global equilibrium exist, the equi-
librium comparative statics derived in this paper obviously apply

5That volatility of voter preferences affects equilibrium polities was
shown in a number of works (Linbeck and Weibull, 1987, Schofield, 2006,
Wittman, 1983).
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to it as well. All of this points to the need to use numeric meth-
ods to obtain additional results.
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Proofs

Proof of Theorem 1.
We have the following first-order conditions:

gglll = (1 P{y + o1 Py )u/ (Pyy + Poy) +
+ (011 Py + g Poy)u/ (Pig + Pao) — e (211) =
gg; — (012Ply + s Py (P + Par) +
+  (a12P]y + 9o Py )t (Pro + Pag) — €12 (112) =
gii = (11 P}y + an Py’ (2 — Py — Pyy) +
+ (a1 Py + o1 Pyy)t/ (2 — Prg — Pag) — €91 (w21) =
ggz = (2 P{} + ana Py’ (2 — Piy — Pyy) +
+  (a1aPly + 9Py )t (2 — Prg — Pay) — €99l (192) =

Let the candidates and the voters be symmetric with respect
to the two issues. Let e;; = €99 = €9, €91 = €99 = €9, 11 =
Qigg = @, Ao = iy = 1 — . Assuming that z1; = x99 = 1 and

T19 = T91 — X9, WE denote
PH:P((z@—l)(lll—.TQ)‘i‘(s):Pl
P12:P((Qa—l)(.iljl—.TQ)—(S):PQ

Pgl:P(—(za—l)($1—$2)+5):]_—P2
P22:P(—(2a—1)(:c1—x2)—5):1—P1

and

up = U(Pi1+Po)=U2—Po— Py)=u(l+ P —

(10)

Py)

Ug — U(P12+P22):U(Q—PH—PQQ):u(l—P1+P2).
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By symmetry of P, we have P/, = Py, = P/, Py, = P, = P,
P, = —P), = P/, and Py, = —P}, = PJ. The first- order

conditions can be rewritten as:

Hy = (aP[+(1—a)Py)uj +

+ (1 —a)P + aPy)uy —eid(x1) =0 (11)
Hy = ((1-a)P +aPy)u;+

+ (aP] + (1 — a)Py)uy — exd (x9) = 0. (12)

Differentiating (12) with respect to x; gives us

‘2511 (20— 1)(@P! + (1 — a)PY)d, +

+ (2a—1)(P|+ Py)(aP]+ (1 — a)Py)uf +

+ (a—1)((1—a)P + aPy)uy +

— 2a—=1)(P{+ P)((1 — a)P + aPy)uy — e’ (x1).(13)

We have P/ < 0if x1 — 29 > 0. If 2y — 29 > m, then
Py <0. As Py > P|, we have aP|+(1—a)Py < (1—a) P +aP.
5 > uf > 0 guarantees us that 86—1;[11 < 0 as long as ©; — x9 >
Til. As H; is differentiable in both z; and x5, we can define a
differentiable implicit function z;(z2) that gives us (12) for any
T2 5 —1
Now substitute x;(Z) into (12). As H; = 0, we must have

Hy = Hi+Hy = (P + Py) (u) +ub) —ead (x9) —e1d (x1(x2)). (14)

Take xo = ﬁ If it is sufficiently small, we must have Hy > 0,
as H; = 0 and ¢(0) = 0. If 25 is sufficiently large, then Hy < 0,
as (P]+Pj)(u}+uj) is bounded from above. Thus, there exists x3
such that (14) is equal to zero. It follows that x5, x(z3) satisfy
(12), (12). This proves the first statement of the theorem.

Now let z; and x5 satisfy (12) and (12). Since we have

H,—Hy = (1-2a)(Py—P))(u}—ub)—eid (x1)+ead (22) = 0 (15)
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and, by assumption, u}] < u), from e; < ey and ¢’ > 0 it must

follow that x1 > x5.

Proof of Theorem 2.
Suppose that 1, x9 are such that (12) and (12) are satisfied;

moreover, let u] = u

P" and

0H,
Hy=——
11 B,
0OH,

Hyp = =L
12 Dy
OH,

Hy = 22
21 By
0H,

Hyp = =2
22 s

We also have

(P
(P
(
Hys =
Hye,

200 — 1)P”(u1
20 — 1) P"(uly — uy),
—C(

5 =0and § =0. It follows that P/ = Py =
= (2a — 1)P"(u) +uh) — e’ (1) (16)
= (20— D)P"(u, + ) (17)
= (20— 1)P"(, +ub) (18)
= —(2a—1)P"(u] +uy) — eac”(22).  (19)

(20)

Py)(uy — uy) + 2(v1 — 22) P (u) + u5), (21)
Py)(uy = up) + 2(21 — 29) P (U} + us), (22)
uy), (23)
(24)
(25)

) H1€2 - O H261 - O H262 -

The implicit function theorem gives us the following:

Tia
L15
xlel
xlez
Hla
HZOc

|

!/

Too
T25 :_l. Hy  —Hyp %
T2eq D —Hyy  Hy
x282
H15 H161 Hleg
, 26
Hys Hyn Hy, (26)
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where

D = Hy\1Hyy — Hi2Hy, (27)

or
D = ejead”(x1)" (x3) + (200 — 1) P" () 4+ ub) (er ¢ (1) — ead” (22)).
(28)

As P" <0, a > %, e; < ey, and x1 > xo, it follows that D > 0

as long as ¢”(+) < 0.

We have
8.1’1 1 " "ot /
S = 52616 (21)(z1 — 22) P"(u] 4+ uy) <0 (29)
0 1
% = 52626//(1’2)(1’1 — z)P"(uf +uy) <0 (30)
ox 1
5 = —pyHu(Hn — Ha) (31)
ox 1
o5 = —Hu(—Hn — H) (32)
Ox 1
8—(; =~ (33)
ox 1
8_621 = —5(—H12)H262 < 0 (34)
Ox 1
a_ef = —5(—Hx)Hy, >0 (35)
ox 1
6—62 = —5HuH, <0. (36)
2
The sign of 22 is equal to the sign of u| —uj. If | P”| is sufficiently
%mall, then the sign of % is equal to the sign of u), — v/, and
S < 0.
Oey

Proof of Theorem 3. Differentiating (12) and (12) by u)
and ul,, we get
Hig = Hay—aP+(1- )P, (37)
Hoy = Hay = aPi+(1— )P, (38)
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By the implicit function theorem we have

01‘1

L
o)

(9.1'2

2 _
o

(91:1

/
ou

8.172
o,

3x1

/
ou,

8:62
oul,

0y
ou,
0xo
oul,

5 (20— 1P ) (P~ )
Hyyread”(22)) >0 (39)
~ 5 (20— 2P + ) (P~ P) -
Hyyeic(21)) >0 (40)
5 (20— 1P (u; + ) (P~ )
Hyyeac”(22)) (41)
(20— 1P (o + ) (P~ )
Hyyreic”(21)) (42)
50—~ (P~ F)(Ho + H)  (43)
S0~ )P~ B)(Hu+ Hy). (49

If | P"| is sufficiently small, then 22t > 0, 222 > (, 921 _ % >0
2

and 222 _

!
ou)

Oz

7 5 7 5 7
ous, ous, ou)

Proof of Theorem 4.
Assuming that P = Pj = P’ and differentiating (12) and
(12) with respect to P’, one has

HlPl :H2P/ :U/1+u/2 (45)
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By the implicit function theorem we have

0 1, )
aﬁl/ = _5<u1 + uy)(Hy — Hy2) >0 (46)
0 1, )
a?/ = _5<“1 + ) (—Hor + Hip). (47)

If | P”| is sufficiently small, then 222 > 0.
aP
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3axapo, A. B. DnexropaibHast KOHKYpPEHIVS ¢ H3epKKkaMu IpH Beioope TeM [Teker] : mpenpuHT
WP7/2013/05 / A. B. 3axapos ; Hau. uccnen. yH-T «Bbiciias mkona 3koHOMUKY. — M. : 31, tom
Beicuieit mkosibl 5koHOMHKH, 2013, —32 ¢. — 15 3k3. (Ha aHL. 513.). — (Cepust WP7 «Maremaruueckre
METO/Ibl aHAJIM3a PEILICHUI B 9KOHOMHUKE, OU3HECE U TIOJIUTUKE).

B nanHoii paboTe NPUBOAMTCS TEOPETUKO-UIPOBOM aHAIU3 BIMSAHUS AIIEKTOPAIBHOMN
HEOIIPE/IEIEHHOCTH Ha IOJMTUYECKUE NTPOrpaMMbl KaHAUAAToOB. [Ipenonaraercs, 4To Kax /bl U3
IBYyX KaHIHUIATOB, yJacCTBYIOMIUX B BEIOOPAX, PeIIaeT, CKOIbKO CPEACTB MOTPATHTh HA TO, YTOOBI
yOenuTs n30upares B TOM, YTO OH KOMIICTEHTEH B PEIICHUH KaXKIOH U3 JBYX IOJUTHISCKUX 3a1ad.
IIpeamonaraercs, 4To y OZHOTO U3 KaHAUAATOB €CTh IPEUMYLIECTBO 110 IEPBOH 3a1aue, y APyroro —
110 BTOpoii. B paboTe paccMarpiBaroTcs yCIOBHS, IPH KOTOPBIX OAWH U3 KaHJUAATOB OyIeT «3aie3arhb
Ha 9y)XKyI0 TEPPHTOPHION, T.€. HO3UIIUOHUPOBATH Ce0s KaK CIIOCOOHOTO PEIINUTh IIOTUTHYECKYIO 3aauy,
B OTHOILLEHUHU KOTOPOil y Hero Het npeumyuiecrsa. [lokazaHo, 4TO 3TO MOKET IPOUCXOIUTD TIPH
YBEJIHYEHUH HEOIPEICICHHOCTH OTHOCHTEIBHO MOMY/IIPHOCTH KaHANIAaTOB, HO TOJBKO B TOM CIIydae,
KOTZia y KaHJUIATOB €CTh JONOIHHUTEIbHbIE CTUMYJIBI TOOSKIaTh Ha BEIOOPAX ¢ OOJIBIINM OTPHIBOM.
TToxa3zaHo Takske, 4TO yCHIIHA KAHANIATOB OyTyT BBILIE B TOM CIIy4ae, KOT/a 2IeKTopaT 6onee OTHOPOeH
B OLICHKAX Ba)KHOCTH JIBYX IIOJIUTHYSCKUX POOIIEM, KOT/Ia y KaHJUIATOB €CTh O0JIbIIe HHpOpMaLin
OTHOCHUTEIBHO IIPEeIIOYTeHHI H30upaTeneil, 1 Koraa HIbKe H3AEPIKKU, CBA3aHHbIE C N30HPaTeIbHBIMU
KaMITaHUAMMU.

B nanHoii Hay4HO# paboTe HCII0JIb30BaHBI PE3YIIBTATHL, IOIUSHHBIE B XO/I€ BBIIOIHEHHUS IPOEKTa
Ne 11-01-0035, peanuzoBanHoro B pamkax [Iporpammel «Hayunsiii ponx HUY BILD» B 2012—
2013 rr.
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