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ADbstract

The median voter theorem is among the most prorimsalts of formal political theory.
The position of the median voter is often consideécebe an accurate forecast of the
decision outcome on a controversial issue. An isgike body of theoretical work also
supports the position of the mean voter as a feterfahe decision outcome, and
moreover suggests that under certain conditiossntialy be a more accurate predictor
than the position of the median voter. The exiséngirical tests of the predictive power
of the median and mean voters’ positions are wadkireconclusive. In this article, we
examine the predictive accuracy of several medmeanmodels against their mean
counterparts. For the present research, a pootedatavas assembled containing data
from all known studies of decision-making in whithita on actors' policy positions and
decision outcomes on specific issues have beeectedl. The pooled dataset contains
more than 330 issues and allows the accuracy ahdtian and mean predictors to be
tested in a variety of cultural and institutionahtexts. The evidence shows that the
median voter is a more accurate predictor of dewisutcomes under simple majority
voting. In decision situations where super majesitor unanimous agreement is required,
predictions based on the mean are more accurate.
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in the appendix, who gave permission for use of th&ta in the pooled data set. We are
grateful to Bert Miller for Sequel Server programgand data base handling. This
paper is part of the PAC project CIT-CT-2004-506084ded by the European
Commission.




A test of the accuracy of the median and mean \tbesmrems as predictions of decision outcomes 2

1. Introduction

The median voter theorem is one of the most promtiresults of formal political
theory. It holds that if a controversial decisisria be resolved by simple majority
voting, the decision outcome will correspond to flosition taken by the median voter
(Hotelling 1929; Bowen 1943; Downs 1957; Black 1p5&ere are at least two median
voter models, or accounts of the process throughhadrecision-makers’ policy positions
are transformed into a decision outcome correspgwith the median voter’s policy
position (cf. Holcombe 1980). First, aommittee decision-makinthe median voter's
policy position prevails over all other possibleiden outcomes if each possible
decision outcome is compared to the others inavsa fashion (Black 1958). If a policy
scale can be constructed on which the prefereneaaf committee member can be
represented as a single-peaked utility functiomatanically decreasing from the most
preferred position, the win set of the median vetposition is empty. Hence, no other
policy position exists that enjoys the support ai@ority of committee members when
compared with the median voters’ position. The ntaindition required for a stable
outcome corresponding to the position of the meda@asr is that the positions of an odd
number of committee members can be representedoa-dimensional policy scale, or
that these positions display pairwise symmetry imgher-dimensional policy space
(Plott 1967).

Second, irpopular electionsvhere voters chose between two parties, decision
outcomes after the elections will correspond tophsition of the median voter due to the
competitive behavior of political parties (Downss¥9. According to the Downsian
model, parties will converge towards the positibthe median votebeforeelections to
maximize their likelihood being elected. A moreartaccount of the democratic process
also postulates a close correspondence betwegoditen of the median voter and
decision outcomesfter the elections without assuming that parties corevéirDonald,
Mendes and Budge 2004). In this account, the pdmtyse position is closest to the
median voter holds enormous power in dealing wikieoparties when forming
coalitions or when exerting power from the oppositiwhich ensures that policy
outcomes are close to the median voter's posttion.

Similarly, there is a strong theoretical foundationthe mean actor’s position as
a predictor of the decision outcome. Eommittee decision-makin@aplin and Nalebuff
(1991) develop a mean voter theorem as a multiHalsoeal analog of the median voter
result. They specify the conditions under whichrtiean voter's position is unbeatable
according to a voting rule that requires a supeonitgjof maximally 64% of votes on an
infinite number of dimensions. Ma and Weiss (198&nonstrate that the mean voter
theorem applies in conditions other than the retstg ones specified by Caplin and
Nalebuff, when a 64% supermajority is required. ldoer, they (Ma and Weiss 1995)
also show that the mean voter is not always inmat@transformations of voters’
positions that nevertheless preserve the orderadéences, which demonstrates that the
mean voter theorem is theoretically be less powéran the median voter theorem.

The mean voter theorem is also central to sevesdets of political decision-
making in which it is postulated that actors sedocla compromise, rather than take a
vote on the basis of a simple majority or supermigjoule (Grofman et al. 2001: 222).
Van den Bos (1991) formulates a compromise modakiwis the mean average of
actors’ policy positions, weighted by indicatorstlodéir capabilities and the levels of
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salience they attach to the issues being decidégdeanalso Hinich and Munger 1997, 81-
83). Achen (2003) furthermore demonstrates thatil@ighted mean is a first-order
approximation of the Nash Bargaining Solution (N&SB0, Binmore 1987). Achen
(2003) considers decision situations in which falto reach an agreement, the threat
point, is far less desirable than any of the alitwes supported by any of the actors. In
those situations, the Nash Bargaining Solution ggae the same forecast as the mean
average of actors’ policy positions, weighted bgitipower and the levels of salience
they attach to the issde.

2. Empirical research on the median and mean voter theorems

Given the prominence of the median voter theoredhisnmean counterpart,
studies in political science and public choice hiame®rporated elements of one or both.
While these studies make important contributionsrtderstanding the decision situations
they focus on, only few set out explicitly with than of testing these two theorems and
leave important questions about the relative pte@ipower of the median and mean
predictors unanswered. Until now, few data weralavke, and the data that were
available facilitated only indirect tests of predie accuracy. Below we discuss the main
relevant findings.

2.1 Research guided by models of collective decisiaking

Research guided by models of collective decisiokingapotentially provides the
strongest and most direct testing ground on wloatompare the accuracy of the mean
and median voters’ positions as predictions ofglensioutcomes. Models of collective
decision-making contain alternative propositionsialihe process through which actors’
initial positions are transformed into collectivélinding decision outcomes through
bargaining (e.g. Bueno de Mequita and Stokman 884;IrThomson, Torenvlied and
Stokman eds. 2003). Models in this tradition argeldlaon the assumption that decision
situations can be described by actors’ positionGamet of) unidimensional issues, the
level of salience each of the actors attachesdb egthe issues, and the capabilities they
have at their disposal to influence each othertaadlecision outcome. Researchers in
this tradition focus on actors’ positions and diecioutcomes on specific substantive
issues, rather than on abstract dimensions. Tlaisles the predictions generated by
models to be tested systematically, by compariegélpredictions with the decision
outcomes that were taken. Given that these stintiksde information on the importance
of issues to actors and their capabilities, dalleced in this field of research could be
used to test the mean and median predictions dssveleighted variants of each.

In practice, however, little attention has beenaded to systematically comparing
the median and mean voters’ positions as forecdstscision outcomes. Instead,
researchers have focused on the formulation obedéd models that purport to capture
the essence of complex bargaining processes ilifisp#gcision-making situationsThis
has two consequences. First, the accuracy of tilgamand mean voter theorems has
never been empirically tested against each otle=o181, the available data are scattered
across many different studies, each focusing conaptex model in a specific context.
While a systematic comparison of the predictive @oaf the median and mean has not
been conducted, separate studies suggest thatacednwith the more complex
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bargaining models, the positions of the medianragdn voter predict decision outcomes
relatively well®

2.2 Research on the US Congress and comparativieemxpenditure

Research on roll call voting in the US Congressflagired discussions of the
median and mean legislators. One study in parti@rtavides evidence that the median is
a more accurate predictor of policy decisions takehe US House of Representatives
where majority voting is the rule (Grofman et &02). The authors of that study criticize
previous roll call analyses for considering theipms of the mean legislator only (e.g.
Poole and Rosenthal 1997). Grofman et al. (200&jupate that shifts in the location of
the median House member on a left-right dimensiorenaccurately reflect shifts in
party control than do shifts in the location of thean House member. The evidence
supports this expectation, since the largest sinifise location of the median voter are
associated with the largest shifts in party contfdhe House of Representatives and
regional realignments.

Comparative research on public policy expenditiuresstigates the linkage
between voters’ income and levels of expenditutgleacontrolling for other factors that
affect these expenditure levels. Of particularneséare studies that compare the median
against the mean voters’ income as predictionxpérditures (Pommerehne and Frey
1976; Pommerehne 1978; Gramlich and Rubinfeld 198Rgller finds, for instance, that
variation in public expenditures across differewiss communities is better explained by
the median income of the electorate within thosaroanities than by their mean income
(Mueller 1989, 191-193). Pommerehne (1978) comptred 10 largest Swiss
municipalities that use direct democracy, and fotlnad the median voter income
explains variation in public expenditures signifidg better than does mean income in
those cities. In the Swiss municipalities with enicof representative democracy, no
significant difference was found between the exgiary power of the median and mean
voter income.

Romer and Rosenthal (1979) point out that thisvierst problematic approach
that provides little information about the predietaccuracy of the median and mean
voters’ positions. In particular, it assumes thabaelation between the locations of
median voters, as measured by their incomes, amdslef public expenditure, is
evidence that the levels of expenditure corresporide levels preferred by those voters.
This clearly need not be the case. It could welha¢ the median or mean voters prefer
some multiple or fraction of what is actually spevibreover, such tests have large
methodological problems, and lack adequate comp@siwith competing models
(Romer and Rosenthal 1979: 161-2). The relationlsbatpreen voter income and public
expenditures is highly complex, and the range pbreed income elasticities is very large
in these studies (Mueller 1989).

We conclude that most evidence relating to theiptied power of the median
and mean voter theorems is at a rather generd) laged on indirect evidence, and
although suggestive, rather inconclusive. The engdeshows (a) that institutions matter,
and (b) suggests that in referenda, that are digdi@agen committee decision-making
with simple majority voting, the median voter prgsaln the following section, we
explicate expectations on the relative predictioeg@r of the median and mean voter
theorems under different decision-making rules.
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3 Institutional conditions affecting the relative predictive power of median and
mean theorems

The relative predictive power of the median anémeoter theorems is expected
to vary among different decision situations. Theotletically most important conditions
affecting the relative predictive power of the na@dand mean suggested by the above-
mentioned theoretical and empirical research tef¢mevoting rulesapplied.

Under simple majority rule, a prediction basedlemedian voter’s position is
generally expected to be most accurate. In somenithee decision situations, actors
hold different numbers of votes, meaning that asi@e can be taken by a minority of
decision-making actors that hold a majority of wote practice, therefore, the power-
weighted median is expected to yield the most ateuorecasts of decision outcomes.
Here, actors’ positions are weighted by a measidecsion-making power
corresponding to or based upon the number of watshold.

Under supermajority rule, the mean voter theoreggssts that the simple mean
of decision-makers’ positions is the most accupagelictor. Again, when analyzing real
decision situations, it is important to incorportite relative decision-making power of
the actors concerned.

In committees where decisions can only be takemnanimity, we might expect
there to be a drive towards political compromised aire as inclusive as possible. The
Nash Bargaining Solution is an example of sucmatusive compromise, and under
certain conditions corresponds to the mean of acparsitions weighted by their power
and the levels of salience they attach to the issgeestion (Achen 2003). We therefore
expect the mean of actors’ positions, weighted dygr and salience, to be the most
accurate predictor of decision outcomes under umiani

Finally, there are decision situations with notten decision rule. These
situations typically include actors with no fornaEcision-making power, but who
nevertheless exert influence on decision-makerss. iShalso true of many decision
situations in international politics. In the absewt a written decision rule, actors’
capabilities, or potential to influence each otlied the decision outcome, depend on the
particularities of the decision situation. Infornpaiwer resources may stem from
financial resources, information, military mightddor the representation of a large
number of people. Further, the extent to which ractme willing to put their potential
influence into effect is vital in such situatio. the predictions we consider here, the
one that corresponds closest to this descriptitimeisnean of actors’ positions weighted
by their power and the levels of salience theycatta the issue in question.

4. Research Design

Given the importance of power and issue saliencenvamalyzing real decision
situations, we compare four variants of the mediath mean predictions of decision
outcomes: unweighted, weighted by power, weighteg$ue salience, and weighted by
the multiple of power and issue salience.

To test the relative accuracy of these predictiansg, the expectations on the effects
of different decision rules, we pool data from &rig studies that aim to test applied
models of collective decision-making. There arkeast four advantages to following this
research strategy:
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1) The information collected in these studies eferactors’ positions on specific
issues, rather than some proxy measure of theenereces, ensuring that the test is
as direct as possible.

2) As mentioned above, the information includesvestes of actors’ capabilities and
the levels of salience they attach to issues. @hables us to test not only the simple
median and mean predictors, but also weighted mariaf each, as suggested in
some spatial models of decision-making.

3) The data were collected according to a stanglarcedure, ensuring that they are
comparable. Although the studies differ with regggeche decision situations they
focus on, the main variables that define collectigeision-making situations were
measured in a comparable way. The data were cadleding a combination of (key
informant) interviews and document analysis (egei® de Mesquita and Stokman
1994; Torenvlied 2000). Expert judgments are wailiesl for this type of research
and have been successfully validated with contealyais (Laver and Garry 2000).

4) The data cover decision situations in varioltucal and institutional contexts. This
enables us to test robustness of results across tomtexts: for example in local,
national and international situations. Crucialhg tlata also allow us to examine the
effects of different decision-rules, simple majprgupermajority, and unanimity, on
the relative power of median and mean based predsct

4.1 Description of the pooled dataset

The pooled dataset consists of 26 datasets thateadiected in 12 studies of
collective decision-making. Each of the datasessahset of actors that is distinct from
those found in others in the pooled dataset. A samf the studies in the pooled
dataset is presented in Table 1.

Table 1 about here

Five groups of studies can be distinguished in $evfrtheir general
characteristics. The first group is a collectionndérnational conflictcase studies
conducted by Bueno de Mesquita and his collabosatbe Cold War, the Arab-Israel
dispute, the war in Kosovo, and the Good Fridayaliyén Northern Ireland. Most of the
issues concern the terms of peace agreements\asldarcountries, supranational
(nongovernmental) institutions, and major natiantdrest groups.

The second group of studies in our pooled dataseternsEuropean decision-
makingand combines intergovernmental with supranatidealsion-making. This group
includes the studies of Bueno de Mesquita and Saok{h994) on decision-making in the
Council of Ministers of the European Community, anldrge study on decision-making
in the European Union coordinated by Stokman arahidon (2004).

The third group of studies consistsnaitional decision-makinm various
counties and in various policy domains. This grmgtudes studies of U.S. national
health and energy policy, Dutch agricultural poliagd anti-corruption policy in six Sub-
Saharan African countries. There is a large vamasimong these studies in terms of the
number of issues they cover, the number of alteresabn each of the issues and the
number of decision-makers involved.
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The fourth group consists of studiescoflective bargaining on working
conditions.These studies focus on bargaining between repieasesg of (umbrella)
organizations of employees and employers in Thaétknds at the national level and
within industries and large enterprises. Theseaiairgg processes are characterized by
dichotomous issues, relatively few actors with infal bargaining power, and large
variation among actors in the levels of salieney tittach to the issues.

The fifth group concerns studieslotal authoritydecision-making. We have two
such studies in the data-set: the Amsterdam laghbaty’s decisions on city
development and minority policy, and social renep@icy in three Dutch
municipalities. These local contexts are charazgerby the strong involvement of local
political and administrative actors and the presesfa simple majority voting rule.

4.2 The data: variables, data collection, and meament

Each study contains a detailed examination of s¢Yand sometimes many)
decision-making situations, and each provides gpasable spatial description of each of
these situations. The description of the decisitwagon begins by identifying the
substantive policy questions to be addressed bgdlective decision in terms of a
number of issue or policy scales. Actors’ most@mefd positions are then described by
placing them at points on these one-dimensiondsc@he issue scales, which are
standardized in the pooled dataset to run fromID are formulated such that policy
alternatives represented by scale values furtlen &in actor’s position are perceived to
be less favorable by that actor. This correspoadisd assumption that actors have single
peaked and monotonically decreasing preferencdifinsc The issues need not be
inherently of a scale measurement level. Dichotasnoudiscrete policy alternatives are
represented using the same 0-100 scales. Her@fkesnants are consulted to obtain
estimates of the political distances between pdaltgrnatives. The decision outcomes
realized are represented on the same one-dimeh&sena scales as the actors’ most
preferred positions.

In each of the studies in the pooled dataset, agtisrof the levels of salience the
actors attach to the issues were obtained by ietemg key informants. The salience
estimates indicate the relative importance eatchehctors attached to each of the issues
(on a scale of 0 to 100). Salience is commonly atEmnalized as the extent to which an
actor would be willing to put into effect its potéh to influence the decision outcome of
a specific issue relative to another issue. A sabeestimate of 100 indicates that an issue
is of the utmost importance to the actor, and ithabuld be willing to put into effect all
of its potential capabilities to influence the dgan outcome. A score of 50 may indicate
that an actor would be willing to use argumentsrimitreal expressions of power to
influence its negotiation partners. A score of zedicates that the actor is not involved
in the influence process at all. The relations leetwthe salience scores are more
important than their absolute values.

Each of the studies in our pooled dataset alscagmhinformation on the voting
power or relative capabilities of the actors inwain the decision-making. Voting power
is defined in terms of formal authority, such as ttumber of votes an actor has in a
committee. In some situations, no formal institaéibpower relations exist (such as in the
case of collective bargaining, or internationalftiot), or capabilities are not defined
exclusively in terms of decision-makers’ formaltzarity to take decisions, but also on
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the basis of informal resources. Again, the mostrmon way of obtaining estimates of
this variable is to interview key informants whe axperts in the field.

4.3 Predictions, prediction errors and decisionesi|

For each issue in each dataset, we calculatepréoictions of the eight variants
of the median and mean voter theorems. Sincesaiéiscales are standardized to range
from O to 100, the maximum possible error on anass 100. For each issue we
calculated theprediction erroras the absolute difference between each prediatidrthe
actual outcome. The mean average of these predietrors (ME) across all issues is
used to compare the errors of different predictoraddition, we apply a non-parametric
test, Wilcoxon’s matched pairs signed ranks testompare pairs of predictors to
ascertain whether one is significantly more aceutiaan the other. A non-parametric test
is appropriate because the issues are not selectde basis of a random sample, and
there are undoubtedly interdependencies amongshies within different datasets.

In addition to testing the relative accuracy of thedian and mean based
predictions, we investigate the conditions, inftven of decision rules, that may account
for variation in their predictive power. We distiigh among issues in the pooled dataset
on the basis of four decision rules: ‘simple mayoriqualified majority’ (which is a
supermajority rule used in the European Union’sri@dwf Ministers), ‘unanimity’, and
‘unwritten’. With one exception, the issues witleiach of the datasets in the pooled
dataset are subject to the same decision ruleeXteption is the dataset on European
Union decision-making (Stokman and Thomson 200v), ¢contains some issues subject
to qualified majority voting and others subjectutmanimity.

5. Results
5.1 Testing simple median and mean prediction®oistbn outcomes

Difference in prediction errors

While the errors of the two predictors are stromghated = .795;n = 335;p <
.001), there are nevertheless substantial diffeagbetween them, such that we can
investigate the conditions under which one preaolicts more accurate than the other.
The information contained in the scatterplot inUfeyl clearly supports this conclusion
in three respects. First, on only 27 of the 33Gassare the differences between the errors
of the two models zero, thereby lying on thé-d%is. On 161 issues, the mean voter
prediction is more accurate than the median; th@nemore accurate on 147 issues. A
Wilcoxon’s matched pairs signed ranks test reviba for the whole pooled dataset, the
mean voter prediction is more accurate than thdangatediction = -2.04;p < .05)/
Second, there is a substantial number of issuegharh the median voter prediction
corresponds exactly to the actual decision outcovhée the mean has a higher
prediction error. The median voter prediction ishat extreme of the issue scale when an
odd number of actors take positions at these egsem such cases, the mean inevitably
yields a prediction somewhere in the middle ofiiseile scale. This feature probably
explains why the difference between the medianmaedn voter predictions is large for
the issues on which the median voter perfectlyiptedhe decision outcome. Third,
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where model errors strongly diverge, the mean votsidel generally predicts better than
the median voter model, indicated by the prepomiberaf dots below the 4%xis.

— Figure 1 About Here —

A visual inspection of Figure 1 also indicates tinatre is a large variation in the
differences between the prediction ernarthin datasets. The association between the
average error of the mean voter model and the geeraor of the median voter model is
stronger at the level of the datasets (878;n = 18;p < .001) than at the issue level.
This suggests that a comprehensive explanatidmeodifferences between the prediction
errors must include variables at the level of #seies within datasets, as well variables
that distinguish the datasets from each other.

Differences in prediction errors across datasets

We next investigate whether differences betweerethas of the simple median
and mean predictions are associated with differeao@ong the datasets in terms of the
general context in which decision-making took pldgecall that we distinguished
between international conflict case studies, Euaopecision-making, national decision-
making, collective bargaining on working conditicared local authority decision-
making. We find no clear pattern in this respect.

Figure 2 contains information on the relative pcéide power of the simple
median and mean for each dataset. The comparis@bheais the absolute error of the
median voter prediction minus the absolute errahefmean voter prediction. If this
error-difference is zero, the median and mean yutdictions are equally accurate. If
the error-difference is positive, the mean votedpstion is more accurate than the
median. If it is negative, median voter predictismore accurate. The boxplots in Figure
2 provide information on the variation in the relatperformance of the median and
mean predictions across datasets. The datasedsdared from the left to the right with
respect to context of decision-making (from intéiom@al conflict to local and industry-
level decision-making).

— Figure 2 About Here —

The two datasets on European decision-making teddferent conclusions on
the relative predictive power of the median andmé&:n the issues in the dataset
gathered in Bueno de Mesquita and Stokman’s (19@4ly on EU Council decisions, the
median predicts slightly more accurately than tleeam although this difference is not
significant. The dataset gathered in the studyntedomn by Stokman and Thomson
(2004) on EU decision-making contains a much langenber of issues. Here, the mean
voter predictions are significantly more accuratantthose of the median voter -
3.04;p < .005).

In the datasets on national decision-making tremmisignificant difference
between the accuracy of the median voter and metan gredictions. Bennett and
Payne’s (2000) study on regional development ubdbour in the United Kingdom
contains four datasets. In three of these datéBeaming and Enterprise Councils,
Business-links, and Regional Development Agencaasets) the mean predicts more
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accurately than the median (not significant). la Mew Deal dataset, the median voter
prediction is more accurate (not significant).he Dutch agriculture policy dataset
(Baarda 2000) the median voter prediction is moreigate than the mean voter model,
falling just short of statistical significance digethe small number of cases«1.61; n =
8; p = .11). If the three datasets on African nationai-eorruption policy (Klein
Haarhuis and Torenvlied 2004) are considered tegethe mean voter prediction is
slightly, but not significantly more accurate tithe median voter predictioz € -1.51;p
= .13). However, in the dataset on Tanzanian antuption policy the median voter
model predicts most accurately, but not signifiasd = -.54;p = .59).

Analysis of the datasets concerned with colledbi@syaining on working
conditions does not lead to an unambiguous corariusn the relative predictive power
of the median and mean. Considering the dataseational bargaining among umbrella
organizations of employees an employers’ repretigasa(Torenvlied and Akkerman
2004), the prediction errors of the median and nveders are exactly the same. For the
dataset on industry-wide bargaining in the Dutchatiaedustry in 1998 (Torenvlied and
Akkerman 2004), the median voter model predictsenamcurately, but the difference is
not significant.

Analyses of the datasets on local authority decisnaking produce equally
diverse results. For municipal council decision-mgkn Amsterdam (Berveling 1994)
the median voter model predicts better than thenmaeéer model, although the
difference falls just short of statistical signdrce ¢ = 1.55;p = .12). If the datasets on
local social renewal policy in three Dutch munidities (Torenvlied 2000) are pooled
together, the median and mean voter models hawathe prediction errors. For the city
of Arnhem and the municipality Weststellingwerfe ttnean voter model predicts slightly,
but not significantly better than the median voEar the city of Groningen, the median
is a better predictor, but again the differenceosignificant.

We conclude that the relative accuracy of the stnmpédian and mean voter
predictions is not associated with the generalecdnh which decision-making takes
place.

5.2 Testing weighted median and mean predictiomgoision outcomes

The analyses reported above do not take into ateauiation in power of
decision-makers, nor the intensity of their prefiess. In this respect, the simple median
and mean predictions can be considered baseliredsts thainayby improved upon by
incorporating more information. Many of the studigscussed above focus on committee
decision-making where there are written rules efgame including a given distribution
of voting power. This is true of the studies ondnean decision-making, national
(parliamentary) decision-making, and municipal coudecision-making. Even when
decision-making takes place outside formal instihg, actors differ in terms of their
power, the potential they have to exert influenece2ach other and the decision
outcomes. Moreover, variation in the intensity dfprences (issue salience) is
ostensibly an important feature of collective decismaking. In order to obtain a more
realistic comparison of the median and mean vatdiptions, we therefore calculate and
compare not only the simple median and mean, Bottake median and mean weighted
by power, salience, and the multiple of power aadgkace.
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— Table 2 About Here —

Table 2 compares the mean errors (ME) ofdingple median voter prediction
with those of weighted median voter predictionsgémeral, Table 2 shows that the
median voter prediction hardly improves at all bgluding different weights for actors’
power and/or the levels of salience they attadesioes. For the datasets on African
antic-corruption decisions and those on Dutch mpal@olicy, the median weighted by
power and salience is significantly more accuraéats the simple median. However, in
the dataset from the study on Dutch agriculturalsien-making, the median weighted
by power and salience is significantly less aceutiaan the simple median. Overall,
weighting the simple median by power, saliencénerrultiple of power and salience
does not improve upon the predictive accuracy esimple median.

— Table 3 About Here —

Table 3 compares of the mean prediction errors (MfE)esimple mean voter
baselineprediction with weighted mean predictions. Forwiele pooled dataset, the
error of the mean voter prediction sharply andificantly decreases when weights are
introduced that reflect actors’ power, the levdlsaldience they attach to issues, and the
multiple of power and salience. This is the casddar studies in the pooled dataset:
three of the four studies on national decision-mgkand the study on Amsterdam
municipal decision-making. It is noteworthy thag ghrediction errors of the weighted
means do not differ significantly from that of thienple means for either of the datasets
on European decision-making. Overall, weightingrtiesan prediction by power and
issue salience does pay off in terms of significangrovements in predictive power.

5.3 The effect of voting rules

We now turn to our expectations regarding the éffe€different voting rules
under which decision-making takes place. Votingsulary among datasets, and within
the dataset on decision-making in the EuropeantJmée distinguish among: (a) simple
majority voting; (b) qualified majority voting; (¢)nanimity decision-making, and (d)
unwritten decision rules. We expect that: (1) urgiemple majority voting the median
voter model or its power weighted variant predixst; (2) under the qualified (super)
majority rule, the mean voter model or its powerghiéged variant predicts best; (3) under
the unanimity rule, the mean weighted by the midtgf power and salience predicts
best; and (4) under unwritten decision rules thamweeighted by the multiple of power
and salience predicts best.

— Table 4 About Here —

Table 4 shows the mean prediction errors of fivele®under the different rules.
The prediction errors vary substantially acrossasssubject to different voting rules. The
errors of all predictors are smallest on issue&@dcupon by simple majority voting.
The outcomes of decisions taken by qualified mgj@nd unanimity voting are more
difficult to predict. The issues decided upon i&iions where there is no clear voting
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rule are most difficult to predict. Below, we tegtether our expectations concerning the
most accurate predictions under different votingsuare corroborated or refuted by the
evidence.

Simple majority

On the issues decided upon by simple majority gptihe predictions of the
power weighted median are most accurate. Whileighlesnsistent with our expectation,
the error of the power weighted median is not dicgutly lower than those of the power
weighted meanz(= .83;p = .40), or of the mean weighted by the multiplgpotver and
salience. The power weighted median does predjotf&iantly more accurately than the
simple meanZ= 1.95;p < .05). Further, the simple unweighted median tsdnore
accurately than the simple mean of actors’ possti@tthough not significantly sa €
1.43;p = .15). Therefore, although the differences ardarge, the evidence supports the
expectation that median based predictions are axarerate under simple majority
decision rules.

Qualified majority

For issues subject to qualified majority votingg thean of actors’ positions is the
most accurate prediction of decision outcomes.H@sd issues, the mean voter prediction
is significantly more accurate than the simple rapdz = 2.89;p < .005). Weighting the
mean by power and/or salience does not improvarésictive accuracy. Hence, we have
convincing evidence that tregmple mearprovides the most accurate prediction of
decision outcomes under qualified majority rule.

Unanimity

The mean of actors’ policy positions weighted bg mhultiple of power and issue
salience provides the most accurate predictionigoision outcomes under unanimity
The mean weighted by power and salience predigtsfgiantly more accurately than
does the median votez £ 2.03;p < .05). Remarkably, the difference between the Emp
mean and simple median voter predictions is netifignt = .54;p = .59). It is the
weighting of the mean with salience and, espegiplhyver that enables the mean to
generate more accurate forecasts than its mediarterparts. This corresponds to the
expectation that decisions taken under unaniméydaiven by compromise seeking
behavior in which actors’ power and issue salieareecentral.

Unwritten

Finally, there is the category of decision-makiitgations where no decision rule
is formally specified. This is the case for theadats on international conflict resolution,
regional policy under Labour in the United Kingdaend on some of the collective
bargaining on working conditions in The Netherlandghese decision-making contexts,
no formal committee voting takes place, or sucmtdrvoting was only part of a larger
process. A characteristic of such decision situatis that actors negotiate with each
other, their influence being defined by a varietpower resources. The mean average of
actors’ positions weighted by power and issue sedigs the most accurate prediction in
such cases. The mean weighted by the multiple wEpand salience predicts
significantly better than the median voter modet .76;p < .01). As in the case of
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issues decided upon by unanimity voting, the diifere between the simple mean voter
prediction and the simple median voter predict®not significant{= 1.14;p = .26).
Again, the weighting of the mean by salience asgeeially, power strengthens the
predictive accuracy of the mean. Hence, theseidacsstuations strongly resemble
unanimity voting in committees.

6. Conclusion

This article provides an empirical test of the jicede accuracy of the median
and mean voter theorems, as well as weighted varadithese. On the basis of the
theoretical literature, we formulated expectationghe relative performance of these
theorems in predicting decision outcomes undee difit decision rules. By pooling
together all available data collected within thenfiework of models of collective
decision-making, this analysis improves upon exgsstudies that provided indirect or
inconclusive evidence in support of one or the iotla¢er theorem. In particular, we
demonstrate that within the particular studies @atdsets in our analysis there is
substantial variation in the accuracy of the me@iad mean of actors’ positions as
predictions of decision outcomes. This finding oborates the results of earlier
empirical studies. By pooling comparable datase¢sare able to investigate the effect of
decision rules on the accuracy of these predictieffiscts that could not have been found
without comparing different datasets.

The effects of decision rules concern the absalztes of the prediction errors as
well as the relative performance of the differer@dictions. In general, decision
outcomes on issues subject to simple majority gotian be predicted more accurately
than on issues subject to more inclusive or unevrittecision rules. On the relative
performance of the different predictions, the mads as expected, the most accurate
when decisions are taken by simple majority. Feues subject to qualified (super)
majority voting, the simple mean is the most acipaediction. When decisions have to
be supported unanimously, or when the decisionisul@written, weighting the mean by
actors’ issue salience and, especially, power givesnost accurate predictions. Clearly,
empirical support for the median and mean votesréms varies among decision rules.

The results presented here should help researslext the most appropriate
baseline predictions for their analyses. The ewbmedictions of decision outcomes
based on the median or mean of actors’ positioa®ten used as baselines upon which
more complex models should be able to improve. Wésvshat the most appropriate
baseline depends crucially upon the decision hdédpplies in the decision situation
being studied. When decisions are taken by simpienity voting, the median is the
appropriate baseline. When decision outcomes neustipported by a supermajority or
unanimity of actors, or where the decision rulansgvritten, a prediction based upon the
(weighted) mean is the most appropriate baseline.

In addition to the decision rule, there are suather factors that account for
variation in the relative accuracy of the mediad arean voters’ positions as predictors
of decision outcomes. Future research should exath#se more systematically. The
fact that there is substantial variation in thedmtve accuracy of the median and the
mean within datasets suggests that many of thesardaare to be found at the level of
the issues on which decisions are taken. Someesétfactors relate directly to
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assumptions underlying the median and mean voderéms. For instance, the median
voter theorem assumes that the number of decisaker isodd An even number of
decision-makers could reduce the accuracy of thdianef few decision-makers are
involved, and if the distribution of their posit®is bipolar. A larg&aumber of decision-
makersmay indicate a highly complex decision-making pss; making it difficult for
either the median or the mean to generate accpiradgkctions. Further, thmeasurement
levelof the issue scale may also affect the relativeopmance of predictions based on
the median and mean of actors’ positions. Decisitisomes on dichotomous issues,
with two alternatives each located at an extremeabmost never predicted accurately by
the mean, since the mean prediction is usuallytéocaround the center of the issue
scales. By contrast, the prediction of the mediasuich situations, providing there are
not an equal number of actors located at both erdse will be located at one of the two
extreme$.

As several previous studies have demonstratedgpkcation of more complex
decision-making models need not lead to improvementhe accuracy of baseline
predictions, such as those provided by the (wethhteedian and mean voters’ positions
(Thomson, Torenvlied and Stokman 2003, StokmanTémmanson 2004). It could well be
the case that, at least under certain conditiarsgligtions based on evéssinformation
are more or no less accurate than those of theamedimean voters’ positions. To at
least some extent, the structure of the politipakte within which decision-making takes
place constrains the possible decision outcomeag#mbe realized (cf. Duverger 1954,
245; Stokes, 1963). For example, on a dichotomssisei the outcome must, by
definition, be located at one of the extremes. [iryi, on issues where there are several
policy alternatives, the number of alternatives tradr location in relation to each other
will also influence the location of the decisiont@ame. Predictions of decision outcomes
could be formulated on the basis of informatiortioa structural characteristics of the
issues, such as the number of alternatives corsiderd the location of these
alternatives, without incorporating information the actors who support those
alternatives. Comparison of the errors of thesdiptiens would test Stokes’ notion that
the ability to structure the political space pr@sadctors with an important potential to
influence decision outcomes.

Appendix. Studiesin the data set

Baarda, C. 199%olitieke Besluiten en Boerenbeslissingen. Het Dvéak van het
Mestbeleid tot 200M@octoral Dissertation University of Groningen.

Bennett, R.J. and D. Payne. 2006cal and Regional Economic Development:
Renegotiating Power under Labouldershot: Ashgate.

Berveling, J. 1994Het Stempel op de Besluitvormignsterdam: Thesis Publishers.

Bueno de Mesquita, B. 1984. ‘Forecasting PolicyiBiens: An Expected Utility
Approach to Post-Khomeini IrarPS Political Sciencé&7:2, 226-236.
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Press.
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Tables and figures

Table 1. Data sets in the pooled analysis (*** yett, * partly added to pooled dataset)

Valid
number|  Number of
of decision-makers|
Study Description and aim Data sets issues | Average Range
Laumann, Knoke and | Development of model of participation in U.S. | a. Health
Kim, 1987 *** health and energy policy domains b. Energy
Bueno de Mesquita anfl _ o a. International War 2 29 22-36
- . Several small n-case studies .re. applications of | 2 23 1827
various contributors d utili delon i ional i - Iran
1984 1990. 1998, 20q£xPected utility model on international conflict ~ Arablsrac] > 1 113
e ’ ' etween states : 4
d. Kosovo 4 27 25-33
a. 13-shore 86-90 23 29 12-62
- i i 13-shore 90-94 18 22 10-35
Berveling, 1994* T_est of two-stage model on two policy domaing B
city of Amsterdam, 1986-1994 c. Minorities 86-90
b. Minorities 90-94
Bueno de Mesquita andTest of several collective decision-making modgls. B
Stokman, 1994 EU regulatory decision-making in early 1990s. |l:sU 1990s 16 10 8-12
Bueno de Mesquita, o S
Newman and Rabushk ,,Appllcatlon of expected utility model to future OrHong Kond' 2 (12) 18 18
1996 ** ong Kong.
Test of exchange model and expected utility
Rojer, 1996, 1999 *** | model on collective bargaining in twelve Dutch| Collective bargaining 202 4 2-10
industries or enterprises in 1993-1994.
Test of policy implementation model on local | a. Weststellingwerf 15 26 16-34
Torenvlied, 1996, 2004 social renewal policy in three Dutch cities, 1992b. Groningen 17 34 34
1995. c. Amhem 6 28 19-30
Environmental decision-making and effect study. . )
Baarda, 1999 Dutch national agriculture policy 1996-1997. Dutch agriculture 8 13 12-16
a. TECs 12 27 21-31
Bennett and Payne, | Transition of local and regional development | b. Business Link 18 31 31
2000 under Labour in the United Kingdom 1997-200Pc. RDA 13 16 16
d. New Deal 5 21 21
Bueno de Mesquita,
McDermott and Cope, | Good Friday Agreement Northern Ireland 2000 e. Nogland® 4 (11) 9 17-23
2001%**
Torenvlied and Two-level analysis of national and industry-wides  Foundation 1997 11 6 6
collective bargaining in the Netherlands 1997-
Akkerman, 2004 1998, b. Metal 1998 12 5 5
a. Benin 2 6 6
Klein Haarhuis and Spatial analysis of national anti-corruption b. Ethiopia 5 3 2-6
Torenvlied. 2004 programs in seven sub-Saharan African countrjes,Ghana 3 5 5-6
' 2001-200% d. Kenya 4 8 5-11
e. Tanzania 5 5 3-5
Thomson et al., 2004 Test of several models of collective decision- | £\ 1999 162 16 217
making on many different EU policy areas 1999.
Two-level analysis of national and industry-wide, Foundation 2000 13
Van Houten 2004** | collective bargaining in the Netherlands 2000- |
2002. b. Metal 2002 16
Total (mid June) 33 341

Notes

& For two countries in this study (Malawi and Ugangiejicy outcomes could not be obtained ??7?;
* Incomplete data set: available two issues on llzation China are part of larger set of twelveiss on the future
of Hong Kong; ®Incomplete data set: available four issues padrger set of eleven issues on Good Friday

Agreement in Northern

Ireland.



A test of the accuracy of the median and mean \tbesmrems as predictions of decision outcomes 19

Table 2. Mean Prediction Error (ME) of Different Man Voter Models and Test of
Significance of Differences with Simple Median Viok¢odel

Power Salience Power * Salience
Simple weighted weighted weighted

Study N ME ME  z-scoré ME  z-scoré ME  z-scoré
International

EU Council 1990s 15 23.87 3647 -1.27 3127 -1.17 28.67 -0.70

EU Policy 2001 162 28.40 2894 -0.23 28.77 -0.28 29.40 -0.67
National

Development UK 48 28.21 2760 0.58 2171 1.89 23.29 1.53

Dutch Agriculture 8 1350 1350 0.00 21.00 -1.83 19.75 -1.84

African AC policy 19 53.89 4047 0.87 49.69 1.13 29.25 1.80
Local

Amsterdam '86-'90 23 1930 1343 0.37 2283 -0.37 13.43 0.37

Dutch Local Policy 37 1535 13.00 0.54 1554 -0.19 1113 172
Collective bargaining
on labor conditions

Metal industry 1998 12 4167 48.00 -0.34 50.00 -0.58 58.33  -0.63

Dutch Lab. Fnd. 97 11 50.00 4936 1.10 36.36 1.00 27.27 151
Total 335 28.38 27.95 0.05 2782 0.37 26.38 1.52

Note. "Z-score obtained from Wilcoxon’s matched pairs sijrank test. Tested is difference wtmple
median voter model. Positive sign implies improvetneegative sign deterioration in prediction
error;

"p<.10;
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Table 3. Mean Prediction Error (ME) of Different kteVoter Models and Test of
Significance of Differences with Simple Mean Volktodel

Power Salience Power * Salience
Simple weighted weighted weighted

Study N ME ME  z-scoré ME  z-scoré ME  z-scoré
International

EU Council 1990s 15 24.47 2453 0.28 22.87 0.95 21.00 1.42

EU Policy 2001 162 23.21 2283 0.64 2348 -0.44 2294 0.03
National

Development UK 48 25.75 2310 257 2242 241 1946 3.727

Dutch Agriculture 8 31.75 32.00 -0.56 33.38 -0.77 32.25 -0.49

African AC policy 19 46.89 34.18 1.23 47.75 -0.20 30.38 1.99
Local

Amsterdam '86-'90 23 2530 1467 2.46 2278 2917 13.33 2.98"

Dutch Local Policy 37 1578 1297 0.69 1554 0.34 12.28 0.91
Collective bargaining
on labor conditions

Metal industry 1998 12 43.58 4700 0.34 46.17 0.26 4967 0.27

Dutch Lab. Fnd. 97 11 50.00 4955 0.30 46.09 1.25 4482 1.88*
Total 335 26.11 2393 231 2534 1.74 2299 3.377

Note. "Z-score obtained from Wilcoxon's matched pairs sijrank test
median voter model. Positive sign implies improvetneegative sign deterioration in prediction

error;

"p<.10;" p<.05;” p<.005;

. Tested is difference wstmple
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Table 4. Mean Errors of Six Voting Models underf&iént Decision-Rules

Median Mean
Decision Rule N Simple Power Salience—Power Simple  Power Salience—Power
Simple Majority 68 16.47 13.20 13.05 20.88 15.86 15.26
Qualified Majority 111 30.63 32.03 32.90 25.24 25.59 25.31
Unanimity 77 27.39 2884 23.91 24.37 23.01 22.27
Unwritten 79 36.43  33.62 30.08 33.54 29.27 26.53

Total 335 28.38 27.95 26.38 26.11 23.93 22.99
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Figure 1. Relation between the errors of the median and mean voter models
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Figure 2. Differencein error between the median and mean voter modelsin the
datasets
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the box. The ‘whiskers’ are the upper and lowertjea+ 1.5 times the interquartile
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Footnotes

' The account of the median voter theorem given pufar elections also assumes that
party ideologies can be represented as pointssamgée dimension, such as a left-right
dimension or the amount of expenditure on a pddiqaolicy program. It also assumes
that voters have single peaked preferences on themmnsions, so that they will vote for
the party closest to their most preferred position.

2Such decision situations often concern negotiatibasdo not take place within a
committee and where no formal vote is taken. Tleesthe ternvotertheorem is
somewhat misleading, since what is being refelwad the mean average of the actors’
policy position, regardless of whether or not theld formal decision-making power.
*Divergent arguments are forwarded on the relevafhtiee mean voter ipopular
electionsEnelow and Hinich (1984) show that in a probahdisbting model, in which
voters may abstain due to alienation or ideologiudifference, the optimal ideological
location for political parties is the mean of vatanost preferred positions, weighted by
‘policy significance’. Moreover, they infer thatnaultidimensional mean voter, based on
candidates’ perception of probabilistic voting he electorate, is far more stable than in
models of deterministic voting. However, Coughlli®84) demonstrates analytically that
under probabilistic voting in a two-candidate—onenensional election, the median
voter position is a Nash equilibrium for both pestif voter preferences are symmetric
around the median and based on quadratic utility.

*These bargaining models incorporate variants ofrthdian and mean voter theorems as
forecasts of the expected outcome used by actoirsgdilne bargaining process. For
example, Bueno de Mesquita’s (1994; 1997) expeatiéity model postulates that actors
use the weighted median (weighted by capabilitiessalience) to formulate an
expectation of the decision outcome. If an actdieles it can bring the decision
outcome closer to its policy position by challerggamother actor, it may do so.
Similarly, Stokman and Van Oosten’s (1994) exchamgeel postulates that actors use
the weighted mean as their expectation of the aeca@utcome.

®> An exception is Achterkamp (1999) who systematjcetimpares three complex
bargaining models in different contexts, and alsmgares these against predictions
based on the mean. However, this study does neidmma comparison of the median
and mean predictions.

®For example, in Bueno de Mesquita and Stokman’tiatian (1994), the compromise
model — the mean position weighted by decision-mslapabilities and the levels of
salience they attached to the issues — did notrgensignificantly less accurate
predictions than the more complex bargaining mopelposed by the authors.

" A t-test gives the same results(2.28;df = 334;p < .05).

®Holcombe (1989), by contrast, argues that the mediter theorem is not applicable to
dichotomous policy issues, i.e. where a middleadtive or a range of middle
alternatives is absent. His argument pertainmtty competition in popular elections
Parties are less likely to take a radical positarbimodal issues when voter preferences
are highly salient, and associated with ethicalasswhen the median voter is located at
one of the extremes. Indeed, Medoff, Dennis an#iBi€Ll995) show that in voting for
the Freedom of Abortion Access bill in 1994, Sersitpersonal characteristics rather
than constituent preferences determined the outafmecision-making.



