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Abstract In this paper we consider the nature of local Nash equilibrium (LNE) for a model
of the 2007 Duma election in Russia, using estimates of valence obtained from sociodemo-
graphic variables.

We then extend this sociodemographic valence model by including institutional valences,
the approval by voters of the various institutions, including the President, the Prime Minister,
the State Duma and the Federation Council. We show by simulation that the vote maximizing
LNE of this general stochastic model were not at the electoral origin. The dominant feature
of the election was the influence of approval or disapproval of President Putin on each voter’s
political choice.
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1 Introduction

Recent work has argued that institutional characteristics of political systems, such as pres-
identialism versus parliamentarianism, or majoritarianism versus proportionality will have
significant effects on the size of government and the extent of redistributive politics.1 How-
ever, these arguments have been based on cross country empirical analyses, sometimes com-
bined with a relatively simple one dimensional spatial model (Downs 1957; Riker and Or-

1Bawn and Rosenbluth (2005) and Persson and Tabellini (2000, 2003).
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deshook 1973) which emphasizes the location of the median voter. The present paper fo-
cuses on constructing an empirical model of the election in Russia in 2007, involving a large
number of parties, in a situation where the policy space can be assumed to consist of two
or more dimensions. We use a formal apparatus that has already proved useful in account-
ing for party position in a variety of countries, including Israel, the Netherlands, the United
Kingdom and the United States.2

The formal model which we use is based on the assumption that elections are partly
based on the judgments of voters as regards the competence or quality of party leaders or
political candidates. In this respect, the formal model can be linked to Madison’s under-
standing of the nature of the choice for the president of the United States. Schofield (2006a)
has suggested that Madison’s argument may well have been influenced by Condorcet’s work
on the so-called “Jury Theorem” (Condorcet 1785). Condorcet’s work has recently received
renewed attention (Ladha 1992, 1993; McLennan 1998) and formal models have been pre-
sented based on the notion of valence, the perception of the quality of the political leader
(Ansolabehere and Snyder 2000; Groseclose 2001; Aragones and Palfrey 2002, 2005; Za-
kharov 2009). The work in this research program can be seen as a contribution to the devel-
opment of a Madisonian conception of elections in representative democracies as methods
of aggregation of both preferences and judgments (Madison 1787).

The usual spatial model is based on the assumption that it is only candidate positions
that matter to voters. However, as Stokes (1963, 1992) has emphasized many years ago, the
non-policy evaluations, or valences, of candidates by the electorate are equally important.
Recent empirical work by Clarke et al. (2009a: 159) has compared a ‘Downsian’ or spatial
model of the 2000 US presidential election with a valence model of the same election, based
on the perceptions of the character traits of the candidates by the voters. They found that
“the two models have equal explanatory power.”

This paper develops a stochastic electoral model which combines elements of the Down-
sian stochastic vote model with ‘Stokesian’ valence, in which each candidate or party leader
is characterized by an intrinsic valence (or quality). The estimates of intrinsic valence for
each party were obtained as intercept terms from a standard multinomial conditional logit
(MNL) model of the election. The underlying policy space was obtained from factor analy-
sis of positive/negative responses to a list of forty concepts, such as ‘Capitalism’ and ‘the
Church’, etc.

We then examined the conditions for existence of ‘a local Nash equilibrium’ (LNE) un-
der vote maximization. A LNE is simply a vector of party positions with the property that
no party may make a small unilateral move and yet increase utility (or vote share). Schofield
(2007) has presented a theorem which gives the necessary and sufficient conditions for the
validity of the mean voter theorem, that all parties should converge to the electoral origin.3

This result is presented in terms of a ‘convergence coefficient’ incorporating all the parame-
ters of the model. This coefficient, c, involves the differences in the exogenous valences of
the party leaders, and the ‘spatial coefficient’, β . When the policy space, X, is assumed to
be of dimension w, then the necessary condition for existence of an LNE when all parties
are located at the electoral origin is that the coefficient c is bounded above by w. When
the necessary condition fails, then parties, in equilibrium, will adopt divergent positions. In

2See Miller and Schofield (2003, 2008), Schofield et al. (2003), Schofield and Miller (2007), Schofield and
Sened (2005, 2006).
3The electoral origin is the mean of the distribution of voter preferred points. A vector of party positions
when all parties are at the origin is termed the joint origin.
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general, parties whose leaders have the lower valences will take up positions further from
the electoral mean.

Simulation of a four-party model for the 2007 Russian Duma election showed that the
condition for convergence was satisfied. Indeed, simulation of the model did indicate that
the joint origin was a LNE.

We then incorporated sociodemographic characteristics in what we call the joint model.
These sociodemographic variables included ‘education’, ‘income’, ‘age’, ‘gender’. Such
variables are used frequently to estimate the propensity of different subgroups in the polity
to choose one party over another. They can be regarded as sociodemographic valences,
generated by common perceptions of the parties by different societal subgroups.

We also incorporated a number of variables related to the perception of the voter as to
the nature or quality of government institutions, including ‘general efficacy’ (whether the
voter had a say in policies), ‘approval of the president’, ‘approval of the prime minister’,
‘approval of the State Duma’, and ‘approval of the Federation Council’. The ‘approval of
President Putin’ had a significant and negative effect on the support for two of the parties,
the Liberal Democratic Party of Russia (LDPR) and Fair Russia (SR).

Because these perceptions are tied to individuals who are located in the policy space, the
LNE positions, in principle, will depend on how these perceptions are distributed among the
electorate.

We developed a simulation package based on a gradient technique which allowed us to
estimate vote maximizing LNE of any such spatial model.

The position of each party in the LNE of this model was termed the weighted electoral
mean of the party. To account for the difference between the vector of weighted electoral
means and the estimated vector of party positions, we introduced the notion of activist va-
lences. In this more general model, activists are assumed to provide political and economic
resources to parties, who then use these resources to enhance their image before the elec-
torate.4

We suggest that the influence of activists was relatively insignificant in this election, with
electoral perception of Putin the most important component of the election.

The next section presents the formal model, followed by the empirical model and some
concluding remarks.

2 A stochastic model of elections

Details of the pure spatial stochastic electoral model are given in Schofield (2007). This
model is an extension of the standard multiparty stochastic model, modified by inducing
asymmetries in terms of valence. The model is denoted M(λ, β), where voter utility is given
by the expression

uij (xi, zj ) = λj − β‖xi − zj‖2 + εj . (1)

Here the intrinsic valence vector λ = (λ1, λ2, . . . , λp) satisfies λp ≥ λp−1 ≥ · · · ≥ λ2 ≥ λ1,

where (1, . . . , p) label the parties, and λj is the intrinsic valence of party j. In empirical
models, the valence vector λ is given by the intercept terms.

The points {xi: i ∈ N} are the preferred policies of the voters and {zj : j ∈ P } are the
positions of the parties. The term ‖xi − zj‖ is simply the Euclidean distance between xi and
zj . The error vector (ε1, . . . , εp) is distributed by the type I extreme value distribution, � .

4This feature of the model was based on earlier work by Aldrich (1983).
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We can also define a stochastic electoral model, which utilizes socio-demographic vari-
ables and voter perceptions of institutional quality. For this model we assume that voter i

utility is given by the expression

uij (xi, zj ) = λj + (θj · ηi) + (αj · τi) − β‖xi − zj‖2 + εj . (2)

Here θ is a set of k-vectors {θj : j ∈ P } representing the effect of the k different sociodemo-
graphic parameters (age, education, income, gender, rural/urban, religious orientation) on
voting for party j while ηi is a k-vector denoting the ith individual’s relevant “sociodemo-
graphic” characteristics. The compositions {(θj ·ηi)} are scalar products, called the sociode-
mographic valences for j .

Similarly, the terms {(αj · τij )} are scalar products, giving voter i’s perception of the
quality of various political institutions, such as the President, Prime Minister, the State Duma
and the Federation Council. We call these terms institutional valences, and let α be the set
of vectors {α1, . . . , αp}.

When β is assumed zero then the model is called pure sociodemographic (SD), and
denoted M(λ, θ). When {θj } and α are all assumed zero then the model, M(λ, β), is called
pure spatial. When the intrinsic valences, sociodemographic variables and perceptions are
included then the model is called joint, denoted M(λ, θ ,α, β).

In all models, the probability that voter i chooses party j, when party positions are given
by z is:

ρij (z) = Pr[[uij (xi, zj ) > uil(xi, zl)], for all l �= j ]. (3)

A local Nash equilibrium (LNE) is a vector, z, such that each party, j , chooses zj to lo-
cally maximize the expectation

∑
i ρij (z), conditional on the positions of the other parties.

Theorem 1 in Schofield (2007) shows that the necessary and sufficient condition for con-
vergence to the origin in the pure spatial model, M(λ, β), is that the w by w characteristic
matrix,

C1 = 2β(1 − 2ρ1)∇0 − I, (4)

has negative eigenvalues. Here I is the w by w identity matrix, and

ρ1 =
[

1 +
∑

k �=1

exp[λk − λ1]
]−1

(5)

is the probability that a voter picks the lowest valence party when all parties are at the
electoral origin. The w by w matrix ∇0 is the covariance matrix of the distribution of voter
ideal points, with total variance σ 2. It follows from this result that a necessary condition for
z0 = (0, . . . ,0) to be an LNE is that a convergence coefficient, c, defined by

c = 2β(1 − 2ρ1)σ
2

is bounded above by the dimension, w. When this condition fails, then all parties will adopt
divergent positions, with the lowest valence party typically furthest from the electoral origin.
A sufficient condition for convergence to z0 in the two dimensional case is that c < 1.

With activist valence functions {μj : j ∈ P } the utility model is:

uij (xi, zj ) = λj + μj(zj ) + (θj · ηi) + (αj · τi) − β‖xi − zj‖2 + εj (6)
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giving a model, M(λ,μ, θ ,α, β). For this case, Schofield (2006b) shows that the first order
balance condition at an equilibrium, z∗

j , is given by the gradient balance condition

dE ∗
j

dzj

(z∗
j ) + 1

2β

dμj

dzj

(z∗
j ) = 0. (7)

The first term in this equation is the centripetal marginal electoral pull, defined at zj by

dE ∗
j

dzj

(zj ) = [
zel
j − zj

]
,

where zel
j ≡

n∑

i=1

�ijxi

is the weighted electoral mean of party j .
Here the weights {�ij } are individual specific, and defined at the vector z by:

[�ij ] =
[ [ρij (z) − ρij (z)2]

∑
k∈N [ρkj (z) − ρkj (z)2]

]

. (8)

The second gradient term,
dμj

dzj
(zj ) is the centrifugal marginal activist pull at zj .

In the model M(λ, θ ,α, β), the valence functions are constant, so the marginal effects,
dμj

dzj
, will be zero. However, these weights will vary from one individual to another. In the

analysis of the Russian Duma election presented in the next section, we shall make use of
the sociodemographic and institutional valences.

3 The election in Russia in 2007

The election results in terms of votes and seats for the December 2007 election are given in
Table 1. We used a survey conducted by VCIOM (Russian Public Opinion Research Center)
in May 2007. Some 1588 adult citizens were interviewed in 46 Russian regions, out of a
total of 83. The Appendix gives the question wordings, while Table 2 gives the results of the
approval ratings for various political institutions.

About 67% of the respondents indicated that they would vote for some party if the elec-
tion were held at the time of the survey. Table 3 gives the sample vote and actual vote shares
for eleven parties competing in the election.The distribution of vote in the sample is similar
to the distribution of actual vote in the December election. See Table 3.

We constructed a model focusing on the vote choice for just four parties. The first party is
the pro-Kremlin United Russia party (ER). The party’s political platform is vaguely nation-
alistic. In recent election campaigns, the party mainly took credit for the country’s economic
and political revival. It is commonly believed that the United Russia received an unfair ad-
vantage due to the lopsided coverage on the state television channels and political pressure.
In particular. the party enjoyed an open endorsement by the then President Vladimir Putin.
It has also been asserted that some form of election fraud had taken place. The support for
the pro-Kremlin United Russia actually declined from 45% in the May sample to 40% in
the December election. According to some sources, the decline may have been due to the
popular dissatisfaction with the rising food prices in the third and fourth quarters of 2007.
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Table 1 Party Votes and seats

Party Votes (1000) Vote % Seats Seat %

United Russia (ER) 44,714 64.3 315 70

Communist Party (CPRF) 8,046 11.57 57 12.7

Lib Dem Party Russia (LDPR) 5,660 8.14 40 8.9

Fair Russia (SR) 5,383 7.74 38 8.4

Agrarian Party (ARP) 1,600 2.30 0 0

Russian Dem Party (Yabloko) 1,108 1.59 0 0

Civilian Power 733 1.11 0 0

Others 912 2.2 0 0

Table 2 Approval of Institutions

President Govt. Prime Min. State Duma Fed. Coun.

0 (disapprove) 12.72 42.54 29.88 54.24 39.27

0.5 (don’t know) 8.55 21.66 26.48 22.49 34.83

1 (approve) 78.73 35.80 43.64 23.26 25.90

Table 3 Factor averages across the supporters of eleven parties

Party Sample Vote Fact 1 Fact 2

Agrarian Party (AGR) 0.63 1.47 −0.16 −0.92

United Russia (ER) 45.72 40.96 0.05 0.30

Communist Party (CPRF) 7.12 7.37 −0.76 −1.59

Liberal Democrats (LDPR) 4.22 5.13 −0.53 0.69

Patriots of Russia 0.25 0.57 0.22 −0.10

Fair Russia (SR) 6.17 4.93 −0.60 −0.87

Civilian Power (Free Russia) 0.69 0.67 −0.43 0.31

Union of Right Forces (SPS) 0.57 0.61 −0.47 1.14

Yabloko 0.76 1.01 −0.56 0.20

Russian Republican Party 0.25 −0.16 1.36

Democratic Party of Russia 0.19 0.08 −0.25 0.75

“Will not vote” 17.88 0.23 −0.06

“Cannot answer” 14.92 0.43 −0.04

Did not vote 36.3

Most of the rest of the vote, both in the elections and in the sample, went to the three
runner-up parties. The runner-up parties included Vladimir Zhirinovsky’s Liberal Demo-
cratic Party (LDPR), with its aggressive and nationalistic rhetoric. However, its voting record
in the Duma indicates the party’s loyalty toward Russia’s presidents (Yeltsin, then Putin).

The key points of the ideology of the Communist Party (CPRF) is Soviet nostalgia and
xenophobia. Both the Communist Party and United Russia sought, and obtained, the sup-
port of the Russian Orthodox Church. The Communist Party traditionally targeted elderly
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(and poor) voters. Fair Russia (SR) targets the same electorate as the CPRF (with the same
rhetoric), but is usually seen as more loyal to the Kremlin.

For socio-demographic variables, we chose gender, age, education, income, and size of
township. Some 54.7% of the respondents were female, 45.3% male. The age of the respon-
dents varied from 18 to 92, with a mean of 44.7 years. Rural residents comprised 26.67% of
the sample. The mean self-reported level of education, on 0 to 1 scale, was 0.56; for income,
the figure was also 0.56 on the same scale.

We assumed that the valence that a voter assigns to a party may depend on the voter’s
approval of various federal government institutions—the President, the Government in gen-
eral, the Prime Minister, the State Duma, the Federation Council. Only a small part of the
population (12%) disapproved of the presidency, and an even smaller part (8%) was unde-
cided on the issue. For other institutions, the disapproval rates are much higher. The share
of the respondents who answered “don’t know” is also greater, suggesting that the attitudes
are weaker.

The respondent’s ideological preferences were measured by two survey questions. In the
first question, the respondent was read a list of 40 words. After each item, (s)he was asked
to identify whether (s)he felt positive toward the concept it represented. The second ques-
tion was identical, except that the negative feelings were recorded (see Table 4). For each
concept, we constructed a variable that took the value of −1 of the respondent’s feeling was
negative, +1 if the feeling was positive, and 0 otherwise. The Karhunen-Loeve transform
was used to construct the two-dimensional ideological space as well as the position of each
respondent.5

Each factor loading is proportional to the correlation between the values of the ideo-
logical factor and the attitude toward the concept. To use the terminology of Basinger and
Hartman (2006), the concepts with high absolute factor loadings are ‘ideologically inte-
grated’.

The first ideological factor (or the position on the first dimension) can be interpreted as
the degree of a voter’s general (dis)satisfaction. High values of the first factor correspond
to negative feelings toward ‘justice’ and ‘labor’, and, to a lesser extent, ‘order’, ‘state’,
‘stability’ and ‘equality’. Also, those with high values of the first axis tend to feel neutral
toward ‘order’, ‘elite’, ‘West’, and ‘non-Russians’. Low values of the first factor correspond
to positive attitudes to ‘order’, ‘justice’, ‘stability’ and ‘equality’, and negative attitudes
toward ‘elite’, ‘West’, and ‘non-Russians’.

The second factor can be called the voter’s degree of economic liberalism. High values
correspond to positive feelings to ‘freedom’, ‘business’, ‘capitalism’, ‘well-being’, ‘suc-
cess’, and ‘progress’, and to negative feelings toward ‘communism’, ‘socialism’, ‘USSR’,
and related concepts.

The supporters of different parties tend to have different ideological preferences. We
took the mean of the positions of supporters of each party as an estimate of the parties
position. As Fig. 1 suggests, the supporters of United Russia (ER) have a centrist position
along both dimensions—partly due to the fact that they constitute 45% of the sample, and
the sample means are zero for each ideological factor. The supporters of the Communist
Party (CPRF) and Fair Russia (SR) tend to have similar ideological profiles, with low values
on the second factor. The supporters of the LDPR tend to have low values along the first
ideological factor (suggesting dissatisfaction), but positive values along the second factor

5In a similar study of American presidential voting, Ansolabehere et al. (2006) have shown that aggregation
of a large number of survey items eliminates measurement error and reveals issue preferences.
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Table 4 The frequency of positive and negative responses and factor loadings

Concept Percent pos. Percent neg. Fact. 1 Fact. 2

01 Nation 0.21 0.08 0.11 −0.08

02 Order 0.57 0.01 −0.18 0.01

03 Freedom 0.37 0.03 −0.13 0.20

04 Market 0.10 0.15 0.26 0.08

05 Russians 0.34 0.02 −0.15 0.03

06 West 0.02 0.23 0.21 0.10

07 Socialism 0.11 0.11 −0.13 −0.28

08 Communism 0.07 0.19 0.05 −0.32

09 Democracy 0.15 0.09 0.11 0.07

10 Tradition 0.29 0.01 −0.06 −0.04

11 Patriotism 0.34 0.01 −0.14 −0.15

12 State 0.26 0.03 −0.17 −0.03

13 Competitiveness 0.05 0.07 0.07 0.12

14 Sovereignty 0.07 0.05 −0.08 0.01

15 Elite 0.02 0.41 0.30 0.04

16 Party 0.02 0.16 0.04 −0.14

17 Power 0.09 0.18 0.26 −0.09

18 Justice 0.49 0.02 −0.30 0.02

19 Opposition 0.01 0.17 0.12 −0.06

20 Business 0.07 0.13 0.17 0.27

21 USSR 0.12 0.08 −0.01 −0.34

22 Church 0.21 0.02 −0.13 −0.01

23 Revolution 0.01 0.22 0.13 −0.26

24 Property 0.14 0.04 0.13 0.14

25 Success 0.31 0.00 −0.16 0.21

26 Liberalism 0.01 0.14 0.15 −0.01

27 Reform 0.06 0.14 0.23 −0.02

28 Stability 0.38 0.00 −0.16 0.00

29 Labor 0.31 0.00 −0.26 −0.08

30 Individualism 0.02 0.12 0.05 0.10

31 Non-Russians 0.02 0.29 0.25 −0.12

32 Equality 0.18 0.02 −0.18 −0.06

33 Collectivism 0.06 0.09 0.02 −0.22

34 Morality 0.22 0.03 −0.05 −0.07

35 Human rights 0.32 0.02 −0.15 0.12

36 Wealth 0.12 0.01 0.15 0.25

37 Russia 0.28 0.00 −0.03 0.07

38 Well-being 0.37 0.01 −0.11 0.25

39 Progress 0.21 0.01 −0.03 0.27

40 Capitalism 0.15 0.02 −0.09 0.22
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Fig. 1 Party positions in Russia

(suggesting economic liberalism). The estimated positions of the four major parties were

z∗ =
⎡

⎣
Party ER CPRF LDPR SR
x +0.2 −0.6 −0.5 −0.5
y +0.2 −1.6 +0.5 −1.0

⎤

⎦ .

4 Equilibrium under the multinomial logit model

As in Sect. 2, we denote by P the set of parties {CPRF (Communist Party), ER (United
Russia), SR (Fair Russia), LDPR (Liberal Democrats)}. The set of respondents is denoted by
N . Each voter i is characterized by the vector ηi of observable individual-specific nonpolicy
factors, and by the observable position xi = (xi1, xi2) on the two ideological dimensions.
Each party j is characterized by the ideological position zj = (zj1, zj2).

Suppose that the utility that voter i attributes to party j is given by (2) for the joint model
and by (1) for the pure spatial model, as in Sect. 2. The estimated probability that i votes for
party j at the vector z of party positions is denoted ρij (z), and given by (3). Assuming that
voter i chooses party di, then the likelihood of the model is

LikeL =
∑

i∈N

ρidi
(z). (9)

The estimation problem is to find the values of the various coefficients that maximize LikeL.
Ascertaining the ideological positions of political parties as they are perceived by the

voters is a methodological problem. There are several ways to do it, such as expert survey of
party elites (see Quinn et al. 1998, Benoit and Laver 2006), own expert judgment (Schofield
2007), or a systematized analysis of party manifestos (Budge et al. 1987, 2001). As noted
above, we took the position for each party to be equal to the average of the positions of
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Table 5 The four party pure spatial model with base ER

Coef. Coef. Std. err. |t | prob > |t |

β 0.181 0.015 12.08 0.000

CPRF valence 1.971 0.110 17.79 0.000

LDPR valence 0.153 0.141 1.09 0.277

SR valence −0.404 0.161 2.50 0.012

n 1004

log likelihood –797

respondents who chose that party. If Nj = the number who chose party j , then

zjs = 1

Nj

∑

i|di=j

xis (10)

for s = 1,2.
The findings show overwhelming support for the hypothesis that both policy and valence

affects voting. Table 5 gives the estimation results for the pure spatial model.
Sociodemographic parameters, approval, and efficacy are also jointly significant, as

shown in Table 6. The joint model, with sociodemographic variables and voter percep-
tions, performs significantly better than the pure spatial model. The Bayes factor (the differ-
ence in log likelihoods, as given in Kass and Raftery 1995) is very significant, and equal to
797 − 694 = +103.

To determine the theoretical equilibrium for the pure spatial model, we proceed as fol-
lows.

The lowest valence party is SR with λSR = −0.4. Now λER = 0, λLDPR = 0.153, λCPRF =
1.971. Thus

ρSR =
[

1 +
∑

k �=SR

[exp(λk − λSR)]
]−1

= 1

1 + e0.4 + e0.15+0.4 + e1.97+0.4

	 0.1.

Now the electoral covariance matrix is ∇0 = [ 2.95 0.13
0.13 2.95

]
, so, by (4):

CSR = 2β(1 − 2ρ1)∇0 − I

= 2 × 0.181 × 0.8 ×
[

2.95 0.13
0.13 2.95

]

− I

=
[

0.85 0.03
0.03 0.85

]

− I.

The eigenvalues are both negative, and the joint origin should be a LNE. Simulation of
this model found the joint origin to be an LNE for this model.
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Table 6 Estimation of the Joint Model with base ER

Coefficients Coef. Std. err. |t | prob > |t |
Party Spatial coeff β 0.152 0.017 8.88 0.000

CPRF education −0.524 0.482 1.09 0.277

income −0.205 0.767 0.27 0.789

age −0.037 0.007 4.96 0.000

gender 0.330 0.238 1.39 0.166

rural 0.137 0.260 0.53 0.597

efficacy 0.521 0.348 1.50 0.135

approve_Putin 1.062 0.441 2.41 0.016

approve_PM −0.514 0.359 1.43 0.153

approve_gov 0.385 0.350 1.10 0.272

approve_Duma 1.059 0.389 2.72 0.007

approve_State Fed −0.638 0.410 1.56 0.120

Valence 2.903 0.818 3.55 0.000

LDPR education −0.109 0.593 0.18 0.854

income 0.324 0.944 0.34 0.731

age 0.008 0.009 0.91 0.362

gender −0.288 0.296 0.97 0.331

rural −0.044 0.327 0.13 0.893

efficacy −0.230 0.443 0.52 0.603

approve_Putin −0.988 0.457 2.16 0.031

approve_PM −0.263 0.456 0.58 0.564

approve_gov 0.192 0.463 0.41 0.678

approve_Duma 0.852 0.556 1.53 0.126

approve_State Fed −1.044 0.588 1.77 0.076

Valence 0.744 1.012 0.74 0.462

SR education −0.415 0.744 0.56 0.577

income 2.552 1.161 2.20 0.028

age −0.059 0.011 4.94 0.000

gender −1.583 0.403 3.92 0.000

rural −0.412 0.405 1.02 0.309

efficacy 0.009 0.526 0.02 0.985

approve_Putin −0.989 0.574 1.72 0.085

approve_PM −0.284 0.577 0.49 0.622

approve_gov 0.310 0.582 0.53 0.595

approve_duma 1.881 0.642 2.93 0.003

approve_State_Fed −1.360 0.708 1.92 0.055

Valence 2.516 1.128 2.23 0.026

n 1004

log likelihood –694
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Fig. 2 Equilibrium positions in
Russia under the joint model

We also simulated a local Nash equilibrium for the joint spatial voting model, as defined
in Sect. 2. This LNE was given by

zel =
⎡

⎣
Party ER CPRF LRPR SR
x −0.1 −0.6 +0.0 +0.1
y +0.0 −1.0 +1.0 −0.2

⎤

⎦ .

The computed equilibrium vector is different both from the joint origin and from the
observed positions as shown in Fig. 1. Assuming that the difference is due to activist groups,
we infer that

z∗ − zel

=
⎡

⎣
Party ER CPRF LDPR SR
x +0.2 −0.6 −0.5 −0.5
y +0.2 −1.6 +0.5 −1.0

⎤

⎦

−
⎡

⎣
Party ER CPRF LDPR SR
x −0.1 −0.6 +0.0 +0.1
y +0.0 −1.0 +1.0 −0.2

⎤

⎦

=
⎡

⎣
Party ER CPRF LDPR SR
x +0.3 +0.0 −0.5 −0.6
y +0.2 −0.6 −1.5 +0.8

⎤

⎦

= 1

2β

[
dμER

dzER

,
dμCPRF

dzCPRF

,
dμLDPR

dzLDPR

,
dμSR

dzSR

]

.

This last expression is the estimated gradient of activist forces on these four parties.
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Table 7 Predicted voteshares in
the four party model, with the
altered zero-approval sample

ER CPRF LDPR SR

Original sample 0.723 0.112 0.066 0.097

Neutral Putin approval 0.609 0.163 0.112 0.116

Zero Putin approval 0.430 0.253 0.194 0.121

5 Discussion of empirical findings

Approval for the Prime Minister and government did not have any significant effect on the
vote. Approval of the State Duma had a positive and significant effect on the CPRF vote; for
other parties, that effect was not significant.

The magnitude of the ‘Putin effect’ on the level of support for the United Russia can be
estimated by setting the approval scores equal to zero for all respondents, then re-estimating
the probabilities of voting according to the four-party model with the full set of explanatory
variables. The expected voteshares for each party by can be obtained by averaging the esti-
mated probabilities for each party across all respondents in the four-party subsample.6 The
results of this estimation appear in Table 7.

One can see that the high approval of President Putin significantly affected the support
for United Russia. In the original four-party subsample, 72% of the votes went to that party.
If the approval for Putin uniformly decreased to 0.5 (equivalent to a “don’t know” answer to
the question whether the respondent approved of Putin), the support for the United Russia
would decline to 61%. If everyone completely disapproved of Putin, United Russia would
receive only 43% of the vote that went to the four parties, or only 27% of the popular vote,
if we assume that the share of the abstaining or undecided voters, as well as the vote share
of the small parties, remained constant. The main beneficiaries of the decrease in approval
would be the Communist Party and LDPR, with more modest gains by SR.

Thus this work validates what has been common knowledge: the popularity of United
Russia was due to the high approval rating of Vladimir Putin, and to the party’s perceived
connection to the president.

The respondents who supported parties other than the United Russia also had lower in-
ternal efficacy scores. One can see that an increase in one’s efficacy score will increase her
probability of supporting United Russia, at the expense of all other parties for the four-party
model, where all three efficacy terms are negative and significant. In the estimated seven-
party model, the efficacy terms for the three small parties are not significant.

Education was found to have no effect on the political preferences of the voters. For
the full eleven party model, the education terms were individually insignificant, with the
exception of the SPS, where it was significant only at the 10% level. Education was the
only significant individual non-policy factor found to affect the voter’s latent utility for SPS.
A more educated voter was more likely to support SPS, at the expense of all other parties.

The income effect is significant only for the LDPR. A voter with a lower perceived in-
come will be more likely to support LDPR. The effect is quite large in magnitude. An de-
crease in self-reported income by one level (from “medium” to “high”, for example) would
have approximately the same effect on the voter’s probability of supporting the LDPR as a
change in approval from maximum to minimum.

6The expected voteshares for the unaltered subsample are equal to the actual voteshares in that subsample.
(This is a property of the logit model.)
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Table 8 Predicted probabilities
of voting for the parties with
variables gender (female),
income, education, rural,
age, efficacy, approve
set at mean values

Fact 1 Fact 1 ER CPRF LDPR SR

0 0 0.861 0.042 0.019 0.076

+3.4 0 0.924 0.020 0.011 0.043

–3.4 0 0.758 0.082 0.030 0.128

0 +3.4 0.936 0.006 0.031 0.025

0 –3.4 0.609 0.202 0.009 0.178

Gender was the one of the most important factors that affected party preferences. Out
of 67 LDPR supporters in the sample, 55 were males. United Russia had a slightly higher
proportional of women supporters (414 out of 726), while the Communist Party and the
SR has an equal number of male and female supporters. When controlling for all other
factors, male voters were more likely to support the Communist Party and the LDPR at the
expense of the SR and United Russia. For the extended dataset including the supporters of
the three small parties, female voters were more likely to support Yabloko and equally likely
to support either SPS or the Agrarian Party.

Age was also found to have a significant effect for almost all parties. The effect (relative
to the United Russia) was largest for the CPRF. Indeed, the average age of CPRF supporters
was 59. This finding suggests that the factors that make CPRF more popular among the older
population are not captured by either ideological preferences, the approval of government,
or internal efficacy. The advanced age of CPRF supporters also explains the gender bias:
in 2006, the average life expectancy of Russian males was only 60.3 years compared to
73.2 years for females. The age effect for the SR was similar (with the average age of the
supporters being 54.9 years). For LDPR, the age effect was negative and significant. The
average age of 36.8 for the LDPR supporters was the lowest across the seven parties in the
extended sample. The age effect for SPS was positive and marginally significant.7

The final sociodemographic factor that we studied was whether the respondent lived in
a rural or urban area. There were no rural residents among Yabloko supporters and only
one among the SPS. The proportions of rural residents among the supporters of the CPRF,
United Russia and the SR were very similar to the proportion in the general population (30%,
28.5%, 29.5%, and 30%, respectively). As a result, the coefficients for the rural variable for
the CPRF and for the SR were insignificant. This corroborates the claim that the Communist
Party lost the support of rural voters (Wergen and Konitzer 2006). The only party to have a
significantly smaller proportion of rural voters was the LDPR (23.8%).

Tables 8 and 9 examine the effects of ideology on the voter’s probability of supporting the
four major parties for the four-party model. The analysis suggests that poorly educated, low-
income, young females, who approve of the federal government and have centrist ideology,
are most likely to support United Russia. The model estimates the probability to be 96%.
The most likely supporters of LDPR are young urban men with above average income, who
disapprove of the government, have low efficacy scores, profess liberal economic ideology
and are dissatisfied. The most likely supporters of CPRF and SR were dissatisfied elderly
males with below-average income who disapprove of the government, have low efficacy
scores, and have anti-market economic views. A voter belonging to this group is expected
to support CPRF with a probability of 48% and SR with a probability of 22%.

7Mishler and Rose (2007) found that age and generational differences were significant in determining an
individual’s support for the current political regime.
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Table 9 Predicted probabilities
of voting for the parties with
variables gender (male),
income, education, rural,
age, efficacy, approve
set at mean values

Fact l Fact 2 ER CPRF LDPR SR

0 0 0.725 0.074 0.107 0.092

+3.4 0 0.835 0.038 0.069 0.056

−3.4 0 0.577 0.131 0.151 0.139

0 +3.4 0.784 0.011 0.173 0.030

0 −3.4 0.452 0.314 0.044 0.189

A number of other model specifications were tried. First, we tested the hypothesis that
certain factors—such as the willingness to discuss politics, education, or internal efficacy—
can affect the importance of ideology in an individual’s evaluation of a political party. The
importance of ideology was found to be unaffected by any of these variables, in contrast to
some previous studies.8

Second, we considered the possibility of regional economic conditions affecting the
vote.9 The survey did not contain questions on retrospective self-evaluation of economic
conditions, either in the short or long term. As a substitute we used two measures of ac-
tual economic conditions: the absolute level of mean disposable income, and the percentage
change in that level from 2000 to 2006. We found two statistically significant effects. First,
the support for the Communist Party was higher in the regions with lower economic growth.
Second, the support for Fair Russia was higher in the regions with absolutely higher income.
However, the magnitude of either effect was small compared to the effects of either approval
or internal efficacy.

There were several reasons why we used only the first two ideological factors. First,
the eigenvalues for the first two factors were much higher than for the subsequent factors.
Second, it was not possible to give a transparent interpretation of the subsequent factors.
Indeed, the inclusion of additional factors did not significantly improve the fit of the model.
The log likelihood was 769 for zero factors, 760 for one factor, 721 for two factors, 714 for
three factors, and 712 for four factors.

This paper does not control for several other factors that affected voter preferences. Most
importantly, variables defined by the parties’ differential access to local mass media outlets,
and the degree to which the law is selectively applied in favor of United Russia, do vary
considerably across regions. Such regional variance is not included.

Certainly, neither media bias (White et al. 2005) nor vote-rigging (Myagkov et al. 2005),
can be overlooked as factors that contributed to the success of United Russia in the Decem-
ber, 2007, election. However, this consideration does not alter this paper’s conclusion: the
principal variable in the election was the high approval rating of President Putin.

While the analysis presented here does not examine the origins of Putin’s popularity,
most accounts suggest that the primary source was the economic reward due to the high
price of oil.

8Zakharov and Fantazzini (2008) found that education significantly increased the weight of ideology in de-
termining vote choice in the United Kingdom and the Netherlands.
9See Owen and Tucker (2008) for economic voting in Poland.
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6 Concluding remarks

This paper has attempted to apply a formal model of elections as a contribution to the grow-
ing literature on the application of the quantitative theory of elections to the study of newly
democratic countries such as Russia.10 We show here that such empirical models can be
interpreted in terms of a formal stochastic model. The analysis indicates that any centripetal
tendency towards an electoral center is relatively weak. Moreover, perceptions of voters
about the quality of institutions and leaders plays a significant role in the electoral outcome.
Indeed, the electoral approval of President Putin was the single most important factor af-
fecting the voter’s choice in favor of United Russia.11 This mirrors the findings by Clarke
et al. (2009a) and Clarke et al. (2005, 2009b), for Canada, the United States and the United
Kingdom, that electoral perceptions and spatial policy positions interact to generate electoral
outcomes.
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tion, Stanford, 2009, and Zakharov was a post doctoral fellow at the Center in Political Economy, Washington
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Appendix

Question wording

Age What is your age in full years?

Education. “What is your education? 1—Primary education or below, 2—Incomplete sec-
ondary education, 3—Secondary education, 4—Vocational school, 5—Less than 4 years of
higher education, 6—4 or more years of higher education.” Those who responded “Don’t
know” were assigned the value of 3.5.

The variable education was obtained as follows: (response-1)× 0.2.

Income. “To which income group does your family belong? 1—Cannot afford to buy food,
2—Can afford food but cannot afford clothing, 3—Can afford clothing but not durable
goods, 4—Can afford all durable goods but cannot afford real estate, 5—Can afford real
estate.” For the variable income, those who responded “Don’t know” were assigned the
value of 3.

The variable income was obtained as follows: (response-1)× 0.25.

Approval. “Do you approve of A. President, B. Prime Minister, C. Government, D. State
Duma, E. Federation council.” Each question was coded as follows: “1—Yes, 2—No, 1.5—
Can’t answer.”

Each of the approval variables was obtained as follows: 2—response.

10See Powers and Cox (1997), Fidrmuk (2000a, 2000b), Hesli and Bashkirova (2001), Brader and Tucker
(2001), Treisman and Gimpelson (2001), Mishler and Willerton (2003), Richter (2006), Colton and Hale
(2008).
11Putin’s popularity has been sustained for a number of years. See Andrew Harding, “Why is Putin Popular?”,
BBC News (8 March, 2000). http://news.bbc.co.uk/1/hi/world/europe/669247.stm.

http://news.bbc.co.uk/1/hi/world/europe/669247.stm
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Size of township. “Where do you live? 1—Moscow or St. Petersburg, 2—City over one
million, 3—500 thousand to one million, 5—100 thousand to 500 thousand, 6—50 thousand
to 100 thousand, 7—urban-type settlement, 8—village.”

The variable rural was generated by assigning the value of 1 for “8—village” and 0
otherwise.

Ideological attitude. “Please say if you feel positively (negatively) to each of the following
concepts.” Table 4 list the 40 concepts.

Internal efficacy. “Do you think that the ordinary voters like you have a say in who will
be in power in the future, and on the country’s future policies? 1—Yes, a lot depends on the
regular voters, 2—A few things depend on the voters, 3—Nothing depends on the voters,
all main decisions will be made without their consent”. The “can’t answer” response was
coded as 2. The variable efficacy was generated as 1.5–0.5× response.

References

Aldrich, J. (1983). A Downsian spatial model with party activists. American Political Science Review, 77,
974–990.

Ansolabehere, S., & Snyder, J. (2000). Valence politics and equilibrium in spatial election models. Public
Choice, 103, 327–336.

Ansolabehere, S., Snyder, J., & Rodden, J. (2006). The strength of issues: Using multiple measures to gauge
preference stability, ideological constraint, and issue voting. American Political Science Review, 102,
215–232.

Aragones, E., & Palfrey, T. (2002). Mixed equilibrium in a Downsian model with a favored candidate. Journal
of Economic Theory, 103, 131–161.

Aragones, E., & Palfrey, T. (2005). Spatial competition between two candidates of different quality: The
effects of candidate ideology and private information. In D. Austen-Smith & J. Duggan (Eds.), Social
choice and strategic decisions. Heidelberg: Springer.

Basinger, S. J., & Hartman, T. (2006). Candidate perception in a presidential election. Unpublished manu-
script: Stony Brook University.

Bawn, K., & Rosenbluth, F. (2005). Short versus long coalitions: Electoral accountability and the size of the
public sector. American Journal of Political Science, 50, 251–265.

Benoit, K., & Laver, M. (2006). Party policy in modern democracies. London: Routledge.
Brader, T. A., & Tucker, J. A. (2001). The emergence of mass partisanship in Russia, 1993–1996. American

Journal of Political Science, 45, 69–83.
Budge, I., Klingemann, H.-D., Volkens, A., & Bara, J. (Eds.). (2001). Mapping policy preferences-estimates

for parties, electors, and governments 1945–1998. Oxford: Oxford University Press.
Budge, I., Robertson, D., & Hearl, D. (Eds.). (1987). Ideology, strategy and party change: A spatial analysis

of post-war election programmes in nineteen democracies. Cambridge: Cambridge University Press.
Clarke, H., Sanders, D., Stewart, M., & Whiteley, P. (2005). Political choice in Britain. Oxford: Oxford

University Press.
Clarke, H. D., Kornberg, A., & Scotto, T. (2009a). Making political choices. Toronto: Toronto University

Press.
Clarke, H., Sanders, D., Stewart, M., & Whiteley, P. (2009b). Performance politics and the British voter.

Cambridge: Cambridge University Press.
Colton, T. J., & Hale, H. H. (2008). The Putin vote: The demand side of hybrid regime politics. Typescript:

Harvard University.
Condorcet, N. (1785). Essai sur l’application de l’analyse a la probabilite des decisions rendus a la pluralite

des voix. Paris: Imprimerie Royale.
Downs, A. (1957). An economic theory of democracy. New York: Harper and Row.
Fidrmuk, J. (2000a). Economics of voting in post-communist countries. Electoral Studies, 19, 199–217.
Fidrmuk, J. (2000b). Political support for reforms: Economics of voting in transition countries. European

Economic Review, 44, 1491–1513.
Groseclose, T. (2001). A model of candidate location when one candidate has a valence advantage. American

Journal of Political Science, 45, 862–886.



194 Public Choice (2010) 142: 177–194

Hesli, V., & Bashkirova, E. (2001). The impact of time and economic circumstances on popular evaluations
of Russia’s president. International Political Science Review, 22, 379–389.

Kass, R., & Raftery, A. (1995). Bayes factors. Journal of the American Statistical Association, 90, 773–795.
Ladha, K. (1992). Condorcet’s jury theorem, free speech and correlated votes. American Journal of Political

Science, 36, 617–674.
Ladha, K. (1993). Condorcet’s jury theorem in the light of de Finetti’s theorem: Majority rule with correlated

votes. Social Choice and Welfare, 10, 69–86.
Madison, J. (1787). The federalist No. 10. In Rakove, J. (Ed.), James Madison: Writings. New York: The

Library of America.
McLennan, A. (1998). Consequences of the Condorcet jury theorem for beneficial information aggregation

by rational agents. American Political Science Review, 92, 413–418.
Miller, G., & Schofield, N. (2003). Activists and partisan realignment in the U.S. American Political Science

Review, 97, 245–260.
Miller, G., & Schofield, N. (2008). The transformation of the Republican and Democratic coalitions in the

U.S. Perspectives on Politics, 6, 433–450.
Mishler, W., & Rose, R. (2007). Generation, age, and time: The dynamics of political learning during Russia’s

transformation. American Journal of Political Science, 51, 822–834.
Mishler, W., & Willerton, J. P. (2003). The dynamics of presidential popularity in post-communist Russia:

Cultural imperative versus neo-institutional choice? Journal of Politics, 65, 111–141.
Myagkov, M., Ordeshook, P., & Shakin, D. (2005). Fraud or fairytales? Russian and Ukrainian electoral

experience. Post-Soviet Affairs, 21, 91–131.
Owen, A., & Tucker, J. A. (2008). Conventional versus transitional economic voting in Poland, 1997–2005.

Unpublished manuscript.
Persson, T., & Tabellini, G. (2000). Political economics. Cambridge: MIT Press.
Persson, T., & Tabellini, G. (2003). The economic effect of constitutions. Cambridge: MIT Press.
Powers, D. V., & Cox, J. H. (1997). Echoes from the past: The relationship between satisfaction with eco-

nomic reforms and voting behavior in Poland. American Political Science Review, 91, 617–633.
Quinn, K. M., Martin, A. D., & Whitford, A. B. (1998). Voter choice in multi-party democracies: A test of

competing theories and models. American Journal of Political Science, 43, 1231–1247.
Richter, K. (2006). Wage arrears and economic voting in Russia. American Political Science Review, 100,

133–145.
Riker, W. H., & Ordeshook, P. C. (1973). An introduction to positive political theory. Prentice-Hall: Engle-

wood Cliffs.
Schofield, N. (2006a). Architects of political change: Constitutional quandaries and social choice theory.

Cambridge: Cambridge University Press.
Schofield, N. (2006b). Equilibria in the spatial stochastic model with party activists. The Review of Economic

Design, 10, 183–203.
Schofield, N. (2007). The mean voter theorem: Necessary and sufficient conditions for convergent equilib-

rium. The Review of Economic Studies, 74, 965–980.
Schofield, N., & Miller, G. (2007). Elections and activist coalitions in the U.S. The American Journal of

Political Science, 51, 518–531.
Schofield, N., Miller, G., & Martin, A. (2003). Critical elections and political realignments in the U.S.: 1860–

2000. Political Studies, 51, 217–240.
Schofield, N., & Sened, I. (2005). Multiparty competition in Israel: 1988–1996. The British Journal of Polit-

ical Science, 36, 635–663.
Schofield, N., & Sened, I. (2006). Multiparty democracy: Elections and legislative politics. Cambridge: Cam-

bridge University Press.
Stokes, D. (1963). Spatial models and party competition. American Political Science Review, 57, 368–377.
Stokes, D. (1992). Valence politics. In Kavanagh, D. (Ed.), Electoral politics. Oxford: Clarendon Press.
Treisman, D., & Gimpelson, V. (2001). Political business cycles and Russian Elections: or the manipulation

of “Chudar”. British Journal of Political Science, 31, 225–246.
Wergen, S. K., & Konitzer, A. (2006). The 2003 Russian Duma election and the decline in rural support for

the communist party. Electoral Studies, 25, 677–695.
White, S., Oates, S., & MacAllister, I. (2005). Media effects and Russian Elections, 1999–2000. British

Journal of Political Science, 35, 191–208.
Zakharov, A. (2009). A model of candidate location with endogenous valence. Public Choice, 138, 347–366.
Zakharov, A. V., & Fantazzini, D. (2008). Idiosyncratic issue salience in probabilistic voting models: The

cases of Netherlands, UK, and Israel. Unpublished manuscript: Moscow School of Economics.


	A stochastic model of the 2007 Russian Duma election
	Abstract
	Introduction
	A stochastic model of elections
	The election in Russia in 2007
	Equilibrium under the multinomial logit model
	Discussion of empirical findings
	Concluding remarks
	Acknowledgements
	Appendix
	Question wording
	Age
	Education.
	Income.
	Approval.
	Size of township.
	Ideological attitude.
	Internal efficacy.


	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


