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The Market Vdue of Weighted VVotes: An Alternative Approach to Voting Power

By Scott L. Feld, Bernard Grofman, and Leonard Ray

Many committees are intended to represent groups of uneven size. One of the obvious waysto
represent groups of uneven Sze isto assign the representatives different numbers of votes. However, thereis
widespread concern that power may not be proportiona to the weights, and that the implications of weighted
voting systems are difficult to understand, predict, or control.  These complications often discourage the use
of weighted voting rules dtogether. Nevertheless, the adoption of aweighted voting rule by the Council of
Minigers, the mgor legidative body of the European Community, has reinvigorated interest in making weighted
voting work.

Andysts have long caculated power indicesto indicate the relative Strategic advantage of some actors
relative to others. For example, among five actors with one vote each in a smple mgority system, each one has
equd power, and any power index gives each .20 of the power. However, with the same five actors, where
one of those actorsis given 3 votes to cast compared with one for each of the four others, it is apparent that the
one actor has more power. The question is “how much more?’

How best to conceptudize the amount of power inevitably depends upon the purpose of the andyst.
Socid scientists have been interested in the power andysis for two distinct purposes: 1)To predict outcomes,
and 2)To evduate the “fairness’ of the systlem. In this paper, we conceptudize power based upon usefulness
for predicting outcomes, but then apply those notions to evauate the fairness of particular systems.

Socid stientists are interested in predicting both specific collective choices and the distribution of

benefits among actors. One might initidly expect that if one knew the power of each actor and the interests of



each actor, one would be able to determinigtically predict the outcome of a collective decison. However,
committee voting does not take place in avacuum. Socid actors rarely act in their narrow immediate self-
interest, and that is very fortuitous for society. Rather actors take account of the interests and actions of others
and the contingencies among them. Consequently, it is very difficult to predict pecific outcomes of collective
decisons that interact with other decisonsthat vary in participants and issues distributed over both space and
time. For example, a decison taken today by the European Council of Minigters reflects not only interests of
the participants on thisissue, but aso the interests of these same actors in other issues considered by the
Council, the interests of these same actors in issues resolved outside of the Council, and the interests of other
actors (outsde the Council) who control outcomes of interest to Council participants, in the past, present, and
future. The power of an actor within a context should be understood in such away that it can be combined
with understanding about the whole congtellation of actors, interests, and other decision making contexts that
can interact.

Socid engineers are interested in determining the power digtribution in a system in order to design
systems that meet particular systemic goas. In particular, avoting sysem should be “fair.” In terms of the
European Council of Minigters, one principle is to give each citizen of the member countries equa power over
the collective choices. If different countries have different populations, then the only way for the citizens of the
larger countries to have equa power to citizens of smdl countriesis for the larger countries to have more power
in the decison-making body. However, there are other somewhat conflicting normative principlesaswel. One
might not want a mgority of countries to be outvoted by aminority of countries. One might not want amgority
of citizens of countries to be outvoted by a minority of the citizens. Y &, even as one wants to protect the

sovereignty of amgority of nations and the interests of a mgority of the citizens, one aso does not want a



decison rule that does not dlow amgority of countries and amgority of citizens to pass legidation that they
favor. Findly, one might well want a smple decison rule whole underlying principles can be understood by the
great bulk of interested parties. A smple and transparent system that meets other criteriais one that is most
likely to engender trust and legitimacy. So, we examine power for the purposes of devisng a“fair” sysem, but
aso consider modifications to take account of these other considerations.

In the following sections, we review the bases of the most common power indices, suggest important
inadequacies of these indices for both prediction and evauation of fairness, suggest an dternative approach to
power that addresses these problems, show how this other power indicesfit in alarger system of prediction of
systemic outcomes, and consder the implications of power and other consderations for the design of a

particular weighted voting system.

Common Power Indices

The two main gpproaches to power indices were devel oped by a) Penrose, later followed up by
Banzhaf and Coleman, and b)Shapley and Shubik. The Penrose-Banzhaf-Coleman approach bases its power
scores on the likelihood that a particular actor will bein a postion to change a collective choice, assuming that
al combinations of voter preferences are equaly likdly. For example, in the previoudy described Situation
where actor A has three votes, and four other actors each have one vote apiece with amgority rule, the big
actor is decigve whenever the four ordinary actors are solit evenly two to two or are split three to one or oneto
three. Of the thirty-two possible combinations of pro-con preferences among those five voters, 12 are split
2/2, another 8 are split 3/1, and Hill another 8 are split /3. .So actor A isdecisivein 28 combinations.  Actor
E isonly decisve when the other actors are glit dl againgt the big actor or the big actor againg dl of them; this

occursin only 4 of the 32 combinations. The Stuations of B, C, and D are abstractly identical to that of E. So,



the power scores are proportiona to 28, 4 ,4 ,4 ,4 and normalized are approximately .64, .09,.09,.09,.09.

The Shapley-Shubik gpproach bases its power scores on the likelihood that a particular actor will be
pivota in putting an ordered codlition over the threshold to get a mgority, based upon the assumption that
coditions form in random order. There are 120 permutations of the 5 actors. A ispivota in 72 of them. Each
of the other actors are pivota in 12. So, the normalized power scores are .60, .10,.10,.10,.10. Note that
these normalized power scores are very similar to the Banzhaf scores for the same Stuation calculated above.

However, both of these types of power indices have been criticized for being acontextud, in that they
ignore any information about the rel ationships among the actors, or the likelihoods that they would ever prefer
to be on the same side of anissue. Defenders suggest that these measures are ddliberately “a priori” power
scores, upon which preferences and persona relationships may be superimposed. The concept of a priori
power is gppeding to the extent that one can then use those a priori power scores as building blocksin alarger
mode of the socid context. However, we suggest that these scores cannot serve as building blocks, because
these power scores cannot be usefully input into larger models..

Condder contextua information on the likelihood of agreement between actors and/or their likelihoods
of codescing. If one knew that actor A and actor B agreed 75% of the time, instead of the 50% assumed in
the Banzhaf cd culations, then one would need to recal culate power scores from scratch based upon the new
assumptions. Thereisno way to take the original power scores, combine them with the contextud information,
and output a posteriori power scores. Similarly for the Shapley-Shubik measures. If one had information
about the likely ordering of coditions, one could use that information to reca culate modified SS power scores,
but could not use the originad power scores as an intermediate step.

Alternaively, consder contextua information in the form of policy preferencesin a spatid modd
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organized around voter ided pointsin multi-dimensond space. If one makes the common assumption thet dl
plausible coditions would be connected and compact, then the plausible minima winning coditions are changed
from the supposedly acontextuad modd. Thereisno generd way to use either the Banhaf or Shapley-Shubik
power scores as intermediate steps in computing power scores in this context. Rather, one would need to
return to the origind weights and calculate the likelihood that each actor would be pivota or decisve in one
respect or the other, given the contextud possibilities of particular combinations and permutations.

We suggest that Banhaf and Shapley-Shubik measures are not properly conceptuaized as acontextua
a al; rather, they are based upon a particular context that is very unlikely to be approximated in any naturdly
occurring Stuations. Consequently, these indices do not provide very useful information about which outcomes
will occur or which actors will benefit in any conditions other than those implausible conditions thet are
assumed. Furthermore, since they only gpply to these peculiar contexts, they do not provide useful information

about the fairness of therules.

Conceptualizing Fungible Power Scores

We suggest an dternative gpproach to power scores that is more adaptive to use across a broad range
of contexts. Our model makes no assumptions whatsoever about the likelihoods of particular coditions, or the
likelihoods of common interests. Rather, our model assumes that the primary vaue of vote sharesis their vaue
in exchange with others whose interests will determine their usage. The question then becomes how much each
vote shareis worth to an outsder who would purchase a collective decison. Purchasing a collective decison
requires purchasing amgority vote. We assume that the purchaser will not pay any more than necessary, and

therefore will purchase no more than aminimal winning cadition. Furthermore, Snce purchasers are willing to



pay the same amount for any minima codition, the vaue of dl minima winning coditions converge towards
having the same tota price.

Thisleadsto our ideaof “fungible power.” If the weights of the actors are defined such that dl minima
winning coditions have the same totd, then power is proportiona to those weights. So, in the example
previoudy used with A with three votes and each of the other four voters with a single vote each, al minima
codlitions have exactly four votes. The actor whose share is three votes has power equd to the totd of any
other three voters. If these scores are normalized, then the power scores are .430, ..143,.143,.143,.143.
These scores are considerably different from the .60 and .10 scores from the other power indices. We focus
attention on the fact that the three votes of actor A are directly subgtitutable for the votes of any three other
actors, and that should be reflected in their power scores.

Now, we need to condgder the well known fact that any given set of weightsis functiondly equivaent to
many other sets of weights. For example, our sample rule could be expressed as either as weights of a9 and
four 4s, or asweights of a15 and four 4s. These rules dl require the big guy and one little guy or dl four little
guysto make adecison. The rdative weights are very different from one another in these two sets of weights,
and different from our original representation (the relative weight of the big actor to each little actor is 9/4=2.25
in one s&t, 15/4=3.75 in another s&t, and 3/1=3.0 in the origina representation.) However, these two later
representations do not have the property that dl minima winning coditions have the same total value. With 9
and four 4s, the big guy codition adds up to 13, while the little guy codition addsto 16! With 15 and four 4s,
the big guy codition adds to 19, and the little guy codition adds to 16! So, these weights do not meet our
condition. Weights that meet the condition that dl MWCs have equd totd vaue have been cdled

homogeneous weights, and it has been proven that any homogeneous representation of arule is unique up to a



multiple; i.e. the only sets of weights meeting the conditions are multiples of one another--- eg. a3 and four 1s,
or a6 and four 2s. . (Note that this conclusion assumes that there are no dummies, or that dummies are
assigned weights of zero.) For our present purposes, thisimplies that when there is a homogeneous set of
weights, thereisaunique normalized set of power scores.

Thus, our primary suggestion isthat whenever there is a homogeneous set of weightsthat is functiondly
equivdent to a given set of weights, then the homogeneous welghts should be taken to indicate the rlaive
power of the actors. We suggest that the “best” representation among al the functiondly equivaent sets of
weights is the homogeneous set of weights, because it isa“what you seeiswhat you get” Stuaion. Any other
st of weights misrepresents the rlative positions of the actors in one way or the other.

Unfortunately, there are sets of weights for which thereis no functiondly equivaent homogeneous set
of weights. For example, congder that A, B, C, D, E, F have weights 6, 5, 4, 3, 2, 1 totaling 21 and requiring
amgority of 11. It can be readily determined that these weights are not homogeneous, ACD isaminimd
winning codition (MWC) with 13 votes, and AB is another MWC, but it has 11 votes. Since dl MWCs do not
have the same tota votes, the set of weightsis not homogeneous.  With further andlysis, it is aso gpparent that
there is no homogeneous set of weights thet is functiondly equivaent to these. If al minima winning coditions
would have the same totds, then among others the weight of ACE would have to equd that of ADE, and
therefore the weight of C would have to equd that of D. On the hand, BCE isaminima winning codition, but
BDE isnot-- 30 C and D can never have the same weights under thisdecisonrule. Thisis sufficient to show
that there can be no homogeneous set of welghts equivaent to these. So, our initia definition of power scores
cannot be gpplied to this Stuation.

The fact that only a smdl minority of sets of weights are equivadent to some homogeneous set of scores



isasevere limitation of our fungible power scores. Nevertheess, we suggest that this goproach is useful in two
ways. 1) We can create sets of weights that are homogeneous, and suggest that such homogenous “what you
seeiswhat you get” weights be adopted wherever feasble. 2) We can extend our notion of fungible power
scores by considering the best approximation to homogeneous weights, for dl Situations where there are no

equivaent homogeneous weights.

Some Sufficient Conditions for Homogeneous Weights

Note that our discussion above gppliesto “mgority rule” i.e. where ether a codition iswinning or its
complement is winning, but not both. In more generd terms, mgority voting is a Soecid case where the quotais
4 of the tota votes, and winning requires surpassing the quota. We proceed to discuss waysto create
homogeneous weights. From our present perspective on weighted voting power, the practical advantage of
homogeneous weights is “what you seeiswhat you get.” The weights in ahomogeneous rule ARE the rddive
powers of the actors. The following can be extended to “qudified mgority rule’ involving higher quotas, but
thet is|eft for later consderation.

We congder integer waghts, with n actors and m (odd) tota weight, and minimal winning coditions
adding to (m+1)/2. We can prove the following theorems.

Theorems

Theorem 1) A et of weights containing at least (m-1)/2 weights of 1 ishomogeneous. Cdl thisa ONE-SET
Example Weghts of 5, 3, 2 and nine actors with weight 1. The totd is 19; amgority is 10, and
al MWCs havetotd of 10..

Corallary 1) to Theorem 1) A one-set can be created from another one-set by including an additional



group of actors such that the total weights of those weighted 1 each is at least as great as the total
weights of the othersin the group.(e.g. a2 and two 1s; a3, 2 and five 1s; c.)..
Theorem 2) A set of weights such that :the effective quota (m+1)/2 is divigble by the largest weight, which is
divisble by the next largest weight, etc. and such that the cumulative weights less than any weight exceeds that
weight, is homogeneous. Cdl thisaMULTIPLE SET
Examples: @) Weights of 1,1,1,2,2,2,2,6,6,12,12. The totd is 47; amgjority is 24, and al
MW(Cs have atota of 24. b) Any set of weights of dl 1sand 2swith at least three 1s and totd
weights minus one divisble by four.
Coradllary 1) to Theorem 2) A multiple set can be created from another multiple set by including
additiond actors with weights equd to some existing weightsin a group with total weight equa to twice
the largest weight.
Coradllary 2) to Theorem 2) A multiple set can be created from another multiple set by doubling the

number of actors by cloning dl of the actors, and then adding one more actor with weight 1.

Our corollaries provide ways to expand a system with homogeneous weights while preserving the
homogeneity of the weights. It may not be practicd to require that additionsto avoting body joinin certain
types of restricted groups, but where thet is possible, it can facilitate the trangtion. There are many
homogeneous set of weights where adding new members, even with existing weights, disrupts the homogeneity
of theweights. We believe that having some possbility of systematic expandability is adesrable property of a

st of weights.



Fungible Power For Non-Homogeneous Rules

Conddering that most sets of weights are neither homogeneous nor equivaent to a set of homogeneous
weights, and policy makers do not and cannot dways choose a homogeneous set of weights, it would be very
useful to develop anotion of fungible power that applies to non-homogenous rules. We previoudy suggested
that dl minima winning coditions should have the same total value, because an outsider would not pay more for
any one minima winning codition than for any other. We suggest thet the totals will be equa where that is
possible; but we now suggest that if there is no way to make them equd, then there will be atendency towards
making the vaues of the minima winning coditions as Smilar as possble. Specificdly, we suggest that the set
of weghts that minimizes the range of vaues (i.e. highest minus lowest) will determine the fungible power
Scores.

Our invedtigation of these minimd deviations from homogenalty for non-homogeneous welghts suggests
that these scores are probably NOT unique, but that the different sets of scores with identica minimal ranges
arelikely to be very close together. More work needs to be done to prove this “near uniqueness’ result. Inthe
meanwhile, we know that the set of scores with minima discrepancies must form a compact connected convex
region in the space. It will be useful for future work to set limits on how smdl this convex region will be. If itis
very amdl, the weights may practicdly be trested asif it they fdl a a unique point.

Determining precise bounds for the set of weights with minima discrepancies is a complex linear
programming problem, but we have been able to estimate these power scores by using successive
goproximations. This process seemsto work wel. Starting with an arbitrary set of weights, we can generdly
find weights that reduce the discrepancy, but “better” welghts become more eusive as the discrepancy is

reduced.
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Fungible Power in Qualified Majority Rule

Our discussion above concerns mgority rule, but we have suggested that these ideas can readily be
extended to “ qudified mgority rul€’ (i.e. involving higher than mgority quotas). A qudified mgority ruleis
homogeneous when al minima winning coditions have the same vaues as one ancther and dl minima blocking
coditions have the same vaue as one another. We believe that such sets of weights unique, just as for mgority
rule. When aset of weightsis not homogeneous, then there is a discrepancy between the largest and smallest
MW(C and another discrepancy between the smallest and largest MBC. We suggest that fungible power be
defined as the weights that minimize the larger of these two discrepancies. Just as with mgority rule, we do not
expect such weights to be unique, but expect that weights with equivaent discrepancies will be very smilar to
one another. Our theorems and corollaries assuring homogeneous weights for mgority rules are readily
extended to qudified mgority rules. We continue our discussion of the usefulness of fungible power assuming

goplication to ether mgority or quaified mgority rules.

Using Fungible Power Scores for Prediction in Larger Systems

We suggest that these fungibility power scores are epecidly useful asintermediary vaues for
understanding collective decison making sysems. We envison the decison on any particular issue as part of a
larger system, where actors are not necessarily voting for their preferred outcomes as much as having ther

votes used by others who particularly care about these outcomes. Coleman’s Mathematics of Collective

Action developed this type of model, where there are multiple issues, and actors may have different amounts of
control over different issues. At the same time, actors can have different proportions of their interestsin

different issues. Coleman assumed that actors would trade their control over issues for control over the issues
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about which they cared the most.

In actual application, there could be a*“freerider problem” as actors perceived that others with the
same interests would be willing to purchase amgority of votes without their having to contribute. In Coleman’s
origind formulation, he tried to ded with this problem by suggesting that his modd only truly gpplied to a
probabiligtic decison rule, where an amount of control indicated the extent to which that actor could change the
probability of the outcome. However, he then admitted that there were no approximations to such arule in any
redl Stuations of interest.

In the absence of probabilistic decision rules where each actor could control a certain part of the
probability, he suggested that a power index could indicate the proportion of control of each actor. He
specificaly suggested using his own power index, essentidly the Banzhaf index. That index does indicate the
probability that an actor will be decisveif al actors decide randomly and independently of one another.
However, we have dready suggested that thisis a highly implausible condition. It does not seem reasonable to
suppose that actors will pay other actors for their votes according to the chances that those other actors would
be decigve in some random culture, when everyone can readily observe that the Stuation is very different from
that.

Rather, we suggest that it is a better gpproximation to suppose that actors will purchase votes on issues
proportiona to their value towards reaching aminimal winning codition to produce a particular outcome. There
is dways the posshility that actorswill try to act as free riders, but we suggest that there are sociologica forces
that encourage actors to act Sncerely on their interests, and that assuming that actors will purchase votesin
proportion to their interests in issues often provides a reasonable gpproximation. There is no reason for actors

to purchase more than a minima winning codition, but Snce votes beyond minima winning coditions make no
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difference, actors can vote their “freg’ votes any way they want for any reason. Consequently, even though
actors are only willing to pay for “minima” winning caditions, the “freg’ votes may often make the actud
winning coditions condderably larger than minimdl.

If a system was confined to decisons made within a particular decison making body, we expect actors
to have power indicated by our power index. Actors would use their power to purchase control over issues
according to their individud interests. Then, purchase and use of this control would determine the collective
decisgons with respect to those issues. Thus, our power scores would be inputs into the Coleman Callective
Choice model that would then be used to determine the outcomes for any particular set of issues. According to
the modd, if an actor’s power within a system isincreased (while the actor maintains the same interests), that
actor will receive proportionaly more of her desired outcomes. However, it is difficult to compare across
actors, whether an actor gets much of what she wants depends not only upon her power, but also upon the
expengveness of her tastes, and upon the power and tastes of others.

This gpproach aso dlows us to build systems that go beyond a particular legidative body. For
example, in the European Community, a Minigter in the Council of Ministers could trade avote on anissuein
the Council for support on different types of issuesin the European Council, or for a particular concession of
another government outside of this legidative arena dtogether. The systems within which decisions are made
are neither stable nor well bounded. Nevertheless, the more power an actor has within abody that makes
decisons that are consequentid for others, the more power that actor has over afull range of issues within and

outsde of the body itsdf.
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“Fair” Distribution of Power

Our discussion above suggests that the power an actor is given within alegidative body can have an
important impact on the overadl baance of power among actors outsde as well asinsgde of the body itsdf. This
makesit particularly important to dlocate “fair” vote shares to the various actorsinvolved, and our present
goproach has importantly different implications for far vote shares.

In analyzing the Stuation of the Council of Minigersin particular, we start with the assumption used by
othersthat “fair” vote shares are those that give each citizen of each country equa power. Differencesin
implications arise from different notions of power.

Supporters of Banzhaf and Shapley-Shubik power index gpproaches have argued that equa power is equa
probability that an individud citizen will be decisve in adecison. They then determine that a citizen's chance of
being decisve in the European Council of minigtersis the product of the citizen's probability of being decisvein
her home country times the probability that the country will be decisvein the Council of Minisers. Based
upon the same assumption that we have repeatedly criticized above, that actors act randomly and independently
of one ancther, the probability of an individud being decisve in acountry isinversay proportiond to the square
root of the population size. 1t then follows that to keep the overdl probability of being decisve congtant for
citizens of dl countries, each country needs to be assgned vote shares giving them power scores that are
proportiond to the square root of their population Sizes. Larger countries get more power, but not by as much
astheir populations would dictate-- only by as much as the square roots of their populations would dictate.

In contragt, fairness in our fungibility perspective implies that a purchaser of votes should be willing to
pay citizens of one country the same as citizens of another country as parts of accumulating aminima winning

cadition in the Council of Minigters. Purchasing control over the vote of a country requires purchasing the
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votes of amgority of itscitizens. That is proportiond to the population size of countries. For the vaue of
purchasing the votes of each citizen to be equd, the power of the country’s votes must then be proportiond to
the population of the country (not to the square roots). Then, it would cost the same to gain control over a
mgority of votesin the Council by ether purchasing mgorities of the votersin afew large countries that had a
combined population of more than haf the totd, or by purchasing mgorities in severd smdler countries that had
acombined population of more than haf the total; one would purchase the same totd number of citizen’ s votes
ether way.

Analysis of the actud weights for the countriesin the EC before 1995 indicates that the power scores,
whether calculated by Banzhaf, Shapley-Shubik, or us, tend to be very highly corrdated with the actua weights
assgned to the actors. However, it is gpparent that the weights have actualy been assigned to be closer to
proportiond to the square roots of the population sizes than to the population sizes themselves. We suggest that

thisisanormative error if one wantsto give dl of the citizens equa power.

Other Normative Considerations

There are undoubtedly many reasons for the European Community treaty weights beyond fairnessto
citizens of different countries. Countrieswith agreat dakein the development of the union might well be willing
to give away more power to other countries than they would otherwise deserve. Also large wedthy countries
may have control dsewhere within and outsde the EC government system that more than compensate for any
power given up in the Council of Ministers For example, the Treaty of Nice givesthe large countries increased
weights in the Council of Ministers compared with previous tregties, partidly in exchange for reducing the

numbers of representatives of those same large countries on the European Commission. The effect of the
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digtribution of power within the Council of Minigters on the overdl power distribution depends upon the portion
of overd| decison making authority that is given to the Council of Minigers. Aslong as the Council of
Minigtersitsdf has severdy congtrained jurisdiction, then any power discrepancies that manifest themsdves
there are unlikely to have much impact on the overdl power distribution among these countries.

Besides equity among citizens of different countries, there are other normative issues affecting decisons
about rlaive weights . In particular, they want to protect the integrity and sovereignty of countries. If
countries are represented proportiona to their populations, then avery smal proportion of countries can have a
mgority of votes. To protect the mgority of countries from being outvoted by a small minority of countries,
one would have to increase the quota required for passage to avery high level. With the weights provided in
the various recent treties, that level would have to be as high as 88% of the votes. Having athreshold that is
not too initimidatingly high would seem to be another normative consderation.

One way to protect the mgority of countries, without raising the threshold too high, is to reduce the
relative proportions of votes controlled by the large countries.  However, even if the large countries are willing
to accept representation less than proportiond to their populations, they would presumably resst arule that
alowed countries with a minority of the overal population to override countries with a mgority of the
population. If the representation of large countries was reduced too much, and the quota was lowered too far,
then amgjority of countries that had a smal proportion of the population would be able to outvote countries
with amgority.

So, the various normative criteria seem to lead to weights that increase with population but less than
proportiondly, combined with athreshold that is aslow as possble while still being high enough to protect any

mgority of countries and any set of countries containing a mgority of the population from being overridden.
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The weights and quotas used throughout the history of the EC seem to have that property, the consstency of
the pattern seems to suggest that these properties are more likely to be deliberate than accidenta.

Representing countries proportiond to the square root of their populations may sometimes serve these
purposes, but there is no generd reason to expect that it would generdly serve these purposes, nor that it
would be optimd for these purposes when it does. For normative purposes, it might be better to devise a
prescription for assigning weights that assures that a mgority of countries and a set of countries with amgority
of votes cannot be overridden, even while keeping the required quota as low as possible. (Note that one could
replace the entire weighted voting system by adud requirement of support by representatives of a mgority of
the countries representing amaority of the population, but we suppose that the origind intent of the qualified
mgority rule wasto provide asmpler subgtitute for such complex compound rules. (Unfortunately, the Treaty
of Nice seemsto create the worgt Situation in this respect by supplementing a qualified mgority rule with
requirements for both numbers of countries and proportions of the overdl population. Thereis often immediate
political apped of such ad hoc political compromises, but the ad hoc complexity itsdlf is undesirable and may
undermine the legitimecy of the system.)

Summary

In conclusion, we have suggested a power index that is based upon the market value of vote shares,
such that combinations of vote shares that contribute equally to winning coditionswill have equa market value.
Specificaly, when there is aweighted voting rule such that dl minima winning coditions have the same totd,
then the weightsin that rule ARE the power scores. Such a set of weightsis caled a homogeneous set of
weights, and such aruleis ahomogeneousrule. Any set of weights that is equivaent to a homogeneous set of

weights has its power scores determined by those homogeneous weights. However, for non-homogeneous
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rules, we suggest that the power scores are determined by the set of weights that minimizes the discrepancies
between the highest total value of aMWC and the lowest vaue of a MWC. While those power scores are
generdly not grictly unique, we expect that they vary within narrow bounds. We have devised a computer
program that finds gpproximations to these power scoresincrementaly by varying the weights, and determining
the discrepancies among the tota values of the MWCs. We suggest that work needs to be done to determine
bounds upon the set of equivaent weights that have the same minima MWC discrepancies. It will aso be
useful to investigate how widely these discrepancies vary with smdl variaions among the weights.

While our presentation focuses upon weighted smple mgority rules, we suggest that there are
graightforward extensions to quaified mgority rules (i.e. those requiring more than a bare mgority of votes).
Specificaly, we suggest that homogeneous weights in a qudified mgority rule must have the property that dl
minima winning coditions have the same tota weights as one another, and dl minimd blocking coditions must
have the same total weights as one another. Neverthdess, sets of homogeneous weights can be created for
qudified mgority rulesin smilar waysto those for Smple mgority rule. Also, where aruleis not functiondly
equivaent to any homogeneous set of welghts, power scores can be defined to be welghts that minimize the
discrepancies among both minima winning and minima blocking coditions

We have suggested that our power scores are more appropriate bases for inputs to Coleman’s market
modd of collective decison making than Coleman’s own suggested Banzhaf scores. This modd dlows
condderation of multiple issues in multiple domains smultaneoudy. Obvioudy, the effectiveness of prediction
will depend upon the specification of the components and boundaries of the set of issuesaswell asthe
assumptions of themodel.  Further work might investigate the sensitivity of the mode predictionsto friction in

the system and various sources of transactions costs.
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Findly, we have criticized the normative gpproach taken by power andyssto the evauation of the
weighting within the Council of Ministers. We suggest adopting the more intuitive gpproach of determining
weights as proportiond to population rather than proportiond to the square roots of population. Using
population numbers themsalves as weightsis likely to provide fairer power scores. However, we aso discuss
normative consderations other than fairness that lead one to prefer departures from proportiona weights for
other reasons.

We hope that these types of andyses might make policy makers more willing to congder implementing
weighted voting rules in further contexts. We suggest that homogeneous sets of weights have the advantage of
“what you see iswhat you get,” that may be more acceptable to people than systems with less obvious
implications.  We have described some specific conditions that assure homogeneous sets of weights (i.e. One-

Sets and Multiple Sets). Further research may find other practical ways of assuring homogeneous weights.
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