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ABSTRACT: In this paper we develop a probabilistic interpretation for the normalized
Banzhaf index and the public good index. We then derive a way to decompose the
normalized Banzhaf index into two parts. The first of them relates the Banzhaf index
with the public good index and the other one on special type of luck. Similarities and
differences of the two indices are then discussed.
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SUMMARY

In this paper, we give a probabilistic interpretation for normalized Banzhaf index and
(normalized) public good index. Both indices can be interpreted as conditional probabilities and
their difference as a special luck concept. Both indices can also be characterized with public
good conditions. If that is done, the paper argues that NBI assumes that powerful players gain
from free-riders whereas PGI presumes that they do not gain. The essential difference between
the two indices is hence based on the treatment of surplus players, i.e. on players who are not
able to swing within a crucial coalition. These members of a crucial coalition create an
externality which makes some swing players to be able to swing more often than in the case that
surplus players are not considered.

The paper shows that, despite the fact that BI is based on private good interpretation of policies,
NBI is necessarily not. In fact PGI and NBI can be put under a similar probability model, which
can be expressed either in terms of public or private good interpretation. The basis for the
common model is non-normalized Banzhaf index. The paper demonstrates that the normalization
of BI is not so innocent a transformation as it is often thought. Moreover, we argue that the
normalization adds new information to the model of BI indicating that we are talking about a
different model. The most crucial consequence is that it is not so straightforward how BI should
be normalized to obtain reasonable estimates for relative power or should it be normalized at all.

Recently, it has been shown that there are two alternative ways to approach public good index: to
define an outcome as a public good and presume that surplus players do not exert power or to
build a simple bargaining model where bargaining power is due to the membership in minimal
winning coalitions. In this paper, we have shown that there exists a third story, which, in fact,
has elements of both previous interpretations. Our characterization is based on probabilistic
voting and, in some sense, rational expectations as excess coalitions are not formed. This, in fact,
shows that public good index is more of ex post nature than the traditional power indices.

The paper also illustrates that a probabilistic interpretation of standardized indices leads to
somewhat artificial assumptions. Especially this holds for NBI as it is difficult to imagine a
rationale for the assumption that only crucial coalitions will form. In contrast, the assumption
that only minimal winning coalitions will form, sounds more reasonable at least in ex post terms.
If there is perfect information on players' preferences after a proposal is made one might argue
that surplus players do not have incentives to join a minimal winning coalition as her pay-off
would be zero. In other words, the policy outcome of a minimal winning coalition should be the
same as the policy outcome of a minimal winning coalition with additional surplus players.






1 Introduction

In this paper, we build a probability model for two normalized power indices:
the normalized Banzhaf index (NBI)! and the public good indez (PGI).2 The
former is usually interpreted simply as a rescaled version of non-normalized
Banzhaf indez (BI),® which has its basis in a well-established probability
model.? Moreover, BI presumes that players who exert power divide the
spoils of an outcome equally. It is thus based on private good interpretation
of policies.

In this paper, we take a different view. The paper shows that, despite
the fact that BI is based on private good interpretation of policies, NBI is
necessarily not. In fact PGI and NBI can be put under a similar probabil-
ity model, which can be expressed either in terms of public or private good
interpretation. The basis for the common model is non-normalized Banzhaf
index. The paper demonstrates that the normalization of BI is not so inno-
cent a transformation as it is often thought. Moreover, we argue that the
normalization adds new information to the model of BI indicating that we
are talking about a different model. The most crucial consequence is that it
is not so straightforward how BI should be normalized to obtain reasonable
estimates for relative power or should it be normalized at all.

One focus of this paper is to make a distinction between voting and policy
outcomes and show that there is potentially a substantial difference between
the power distributions according to the chosen approach. To illustrate the
difference we derive a decomposition to show that voting influence can be
presented as a weighted sum of policy power and luck. This decomposition
gives us more information concerning the nature of the ways to influence in
decision making.

In Barry (1980) an actor’s success in a voting game is decomposed into
power and luck. In his terminology, success measures how well the voting
outcome corresponds with a player’s views, i.e. her most preferred outcome
and the decomposition shows that it is due to power and luck. In Barry’s
decomposition power does not mean traditional power indices but an actor’s

!See Banzhaf (1965).

2For its derivation, see Holler and Packel (1983).

3See Penrose (1946) and Banzhaf (1965).

4For a more detailed discussion, see Owen (1972), Straffin (1977, 1988), Leech (1990)
or Felsenthal and Machover (1998).



influence on policy outcomes.

More recently the power index correspondence to Barry’s conceptualiza-
tion was defined and analyzed by Holler and Packel (1983). Their PGI differs
from standard power indices in the sense that in the latter an actor exerts
power when she is either pivotal to a minimal winning coalition (Shapley-
Shubik index, SSI, Shapley and Shubik 1954) or critical to a minimal winning
coalition, like in BI. In this context, minimal winning coalitions are defined
as coalitions where there exists at least one player who can turn the coalition
from winning to losing.® A crucial difference between SSI and BI is that for-
mer sums up to unity over players and latter does not. In empirical studies
BI is often normalized. However, if we take a probabilistic view on power
indices then this normalization is not without problems (see Straffin 1977)
since it destroys the probabilistic voting model that is behind BI. In this
paper, we elaborate more on this issue and demonstrate that NBI and PGI
have substantial similarities as they are actually restricted versions of the
probability model that is behind BI. NBI and PGI require more information
on coalition formation than BI.

In their recent book, Felsenthal and Machover (1998) distinguish between,
as they call, I-power and P-power. The former is based on policy-seeking
viewpoint, hence being proportional to voter’s influence on an outcome of
a vote. The latter is based on office-seeking, hence being proportional to
voter’s control of the ultimate outcome or, in other words, expected share in
the fixed purse. Felsenthal and Machover argue that Bl and NBI represent
I-power, the latter being only a rescaling of the former. In this paper we
argue that the normalization of BI is not just a rescaling but rather a way
to add information to the model. Basically, the same holds for PGI.

In the next section we first derive a probabilistic interpretation to NBI
and PGI. Then under probabilistic interpretation we find that the two indices
belong to the same family of indices. Their most essential difference lies in
the assumption of which coalitions will form.®

5More recently the public good index has been studied by Holler and Li (1995), Holler
(1998). From a bargaining perspective the public good index has been derived by Brams
and Fisburn (1995).

5For a recent survey on power indices’ similarities and differences, see Laruelle (1999).



2 Probabilistic models for normalized indices

2.1 Basic framework

To distinguish between voting and policy outcomes we first define an explicit
relationship between the two. Let N be a set of n players in a voting game
(N,v) where v is an indicator function v : P (V) — {0,1} and let us denote
by S an arbitrary coalition, S C N. There are 2" possible coalitions. Let
us denote the class of coalitions by 2¥. For each vote we may write the
result vector R of ones and zeros where one as the i** element corresponds
with player i’s yes-vote and zero with a no-vote. Let W denote the class
of winning coalitions (majorities) formally defined as follows: {S € W} <
{S € 2V, u(S) > g} where u(S) denotes the number of votes in coalition S
and g denotes the required majority rule. In terms of the result vector, we
can define a majority result as follows {R € W'} & {R € {0,1}", wTR > ¢}
where W' is the set of majority result vectors and w” is the transpose of a
vector of voting weights and ¢ the share of votes needed for a majority. Let
us also denote the cardinalities of sets by small letters, like S has s players,
and cardinalities of classes of sets by |S| where S is a class of sets.

Definition 1 A coalitional form of a voting game can be defined as

[, ifSew
”(S)_{o, ifS¢w

Traditional power indices assume that a player exerts power whenever
her vote makes a difference to a voting outcome. This happens when a voter
is able to swing a losing coalition into a winner or when she is able to change
the status of a majority result vector into a minority result vector. Let us
denote the class of losing coalitions by £. The power index is the probability
that a voter is able to make the difference.

2.2 Probabilistic interpretation of the NBI

Let us next interpret the normalized Banzhaf index with a simple probability
model. We take the probability model for non-normalized Banzhaf index as
the basis of our model. Then, contrast to Felsenthal and Machover (1998),
we argue that the normalization of BI is not an innocent way to rescale the
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index but rather a way to add extra information to the model. Therefore,
NBI is not based on maximal entropy like it is the case with BL.”

Definition 2 Suppose S C N a randomly chosen coalition and let W and
L denote the classes of winning and losing coalitions, respectively. Then the
class of crucial coalitions (CWC), C, is formed by winning coalitions with the
following property

{SeCle{Sew,3eS: S—{i}eL}d

Definition 3 The class of crucial coalitions w.r.t. i, C;, is formed by coali-
tions with the following property

{SeClte{Sew, S—{i} e L}.

Note that C; C C and U C;=C and Y |Ci| > |C].
€N iEN

The class C; defines the coalitions where i is critical for a majority result
since if 4 changes his vote from 1 (yes) to 0 (no) the majority result vector
turns to a minority result vector.. Note that player i exerts voting power in
coalitions in C;. If C; is empty player ¢ is a dummy player.

The basic idea behind the Banzhaf index is to evaluate voters’ a priori
prospects of wielding influence in decision making behind a veil of ignorance.
Therefore it sounds reasonable to assume that a priori she is assumed to
be indifferent between a yes- and no-vote. Hence for player i, P(R; = 1) =
P(R;=0)=1.

Write

Definition 4 If P(R;=1) = P(R;=0) = § for alli € N we say that
players are indifferent.

"For a more detailed discussion, see Felsenthal and Machover 1998, 35-38.

8Note that Deegan & Packel (1979) use the term minimal winning coalitions for the
elements of C. Here we follow Bolger’s (1979) conceptualization with this respect. Usually
minimal winning coalitions are defined as coalitions such that there are no winning coali-
tions among their proper sub-sets. The class of crucial coalitions consists of coalitions that
have at least one losing coalition as a proper sub-set. Felsenthal and Machover (1998) use
the term vulnerable coalitions.



The motivation behind this simple choice is twofold. First, it serves as a
neutral base for our comparison and, second, when power is evaluated in an
abstract sense, as here, there is basically no reason to give more weight for
certain outcomes.

Remark 1 Note that indifference implies that all coalitions are equally likely
to occur because P(R; =1) =2 =1— P(R; =1) for alli.

By symmetry it is without loss of generality to concentrate on coalitions
where 7 is a member (votes ’yes’). As there are 2"~! coalitions where 7 belongs
to the maximal number of crucial coalitions w.r.t. 4 is 2"1.% Now, the non-
normalized Banzhaf index can be written as a share of crucial coalitions w.r.t.
1 of all coalitions where ¢ belongs to. Hence

Ci
B = -2% (1)

Multiplying and dividing (1) by 2"I=! we obtain

;o IClI ‘?‘IW’
Pi = g1 on

The first term of this decomposition gives the probability of being a swing
player given that ¢ belongs to a winning coalition and the second term gives
the probability of forming a winning coalition. The latter term is a decreasing
function of majority rule, the sum of non-normalized Banzhaf indices over
the set of players can be interpreted in terms of status quo bias. Banzhaf
index is usually normalized as follows

_ B _
EieN ﬁz, Z?:l |Czi '

Note that the standardization destroys the above-described probabilistic in-
terpretation of the non-normalized index which takes into account the dif-
ficulties in reaching a majority (see Straffin 1988). The normalized index
answers simply the question of, what is voter i’s share of all possible criti-
cal swings. Giving an equal weight to each crucial coalition and each swing

Bi

(2)

9Note that this is also the maximal number of losing coalitions that i can swing to
become crucial w.r.t. 7.



gives us the classical probability in (2). Hence NBI can be interpreted as a
conditional probability of being a swing player given that each crucial set is
equally likely to occur, one of them is formed and each swing is equally like.
The list of conditions reveals that probabilistic interpretation of NBI is not
without problems. By assuming independence we may, however, argue that
any crucial coalition is equally likely as any other. As the same argument
holds for any coalition C — {i} ,C € C Vi € N each swing is equally likely
given that a crucial coalition is formed.

Proposition 1 The normalized Banzhaf index gives a probability of being
crucial if

- voters are indifferent
and the following private good conditions hold

(a) a crucial coalition is formed
(b) each swing within a crucial coalition has the same likelihood

(c) the actual swing player obtains the whole (fixed) value of a winning
coalition.

or the following public good conditions hold

(a’) only crucial coalions are considered for measuring power

(b’) the value of a crucial coalition is valid for all members of the coalition

Note that the non-normalized Banzhaf index gives estimates for players’
probabilities of swinging a winning coalition into losing if they are uncondi-
tionally indifferent. This implies that all coalitions have the same probability
of occurrence.

As there are coalitions with no crucial players, hence no swings, the non-
normalized Banzhaf index does not sum up to unity. The denominator of
equation (1) gives the number of coalitions that can be swinged by player 7.
Since there are coalition that cannot be swinged it is straightforward that the
index does not sum up to unity. In probabilistic terms, the essential prop-
erties of the normalization are given by conditions (a)-(c). These conditions
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give more information on how the gains of winning coalitions are allocated
among their members. We may also think that the conditions form a bar-
gaining model and bargaining takes place when the actual proposal for voting
is made. Therefore, normalized indices are not such as a priori measure as
non-normalized ones. Condition (a) states that only crucial coalitions will
form. It may sound odd to restrict coalition formation so significantly but
it is worth noting that by symmetry we can deal with crucial coalitions that
are either for or against a proposal.’® Condition (b) implies that each proper
losing sub-coalition of a crucial coalition has the same probability of occur-
rence, which is a straightforward implication of the indifference assumption.
Condition (c), basically, states that swing players in a crucial coalition have
equal outside options. In general, the gains are divided proportionate to the
number of swing positions that the players have. The swing player who actu-
ally makes a critical swing obtains the whole value of a winning coalition but,
a priori, all swing players in one crucial coalition are in symmetric position.

Alternatively we may take a public good view on NBI. This is shown
by conditions (a’) and (b’). They indicate that only crucial coalitions are
considered for measuring power. In practise, this means that the outcome
of the game must be different if different crucial coalitions are formed. Con-
dition (b’) simply states that the value of a coalition is available for all its
members, hence the gains (or losses) that are the consequence of an outcome
will not be shared by the members of a coalition. Consider an outcome of
a vote. The public good conditions of the NBI show that all members of a
crucial coalition get the full gain of the outcome since it was supposed to be
a public good. In crucial coalitions there are, however, players who do not
contribute to the outcome since they are not needed for the decision. These
players gain only by being members of that particular crucial coalition. We
may therefore argue that if we take the public good view on the NBI we also
assume that free-riders create an externality, which makes crucial players
power exaggregated.

From the private good point of view conditions (a)-(c) indicate that voters
are not indifferent any more in general sense but only if a crucial coalition is
formed. This is due to the extra information about the coalition formation.
But how reasonable are these conditions? The most straightforward criticism

10Note that voting games in coalitional form do not model agenda setting. A proposal
is chosen randomly.



stems from the fact that there are surplus players in crucial coalitions. A
surplus player is a player who is not able to swing, hence from the private
good point of view a player who will get no gain under any circumstances
from being a member of a crucial coalition. Why should one think that he
would become member of such coalition in the first place. Let us illustrate
this with a simple example.

Consider the following five-person voting game [51; 30, 30, 20, 10, 10] where
51 stands for the majority requirement and the vector (30,30,20,10,10) stands
for a vector of individual votes. Following the definition of C both coalitions
{30,20,10,10} and {30, 20, 10} are crucial with respect to the 30-vote mem-
ber. The policy outcome of these two coalitions should be, however, the same
since the 30-vote member does not need both 10-vote members to accomplish
a decision as (1,0,1,1,1) and (1,0,1,1,0) are both majority results. Hence
one 10-vote member is a surplus player and the definition of C overestimates
30-vote members’ influence since the same policy outcome has been taken
twice into consideration. Hence, if we interpret power as an ability to affect
the pursued policies we have to distinguish between the crucial coalitions
with and without surplus players.

In regard with common policies of a certain organization, ’assigning the
value of an outcome to the swing-voter’ approach may not be proper. For
example, in the common policies of the European Union the gains of policy
outcomes are not confined to those who voted on the winning side nor are
the losses confined to those who were on the losing side (Barry 1980). The
policy of the Union is the same for each member and whether it is good or
bad for a country is according to her situation. The NBI confines the gains
of a voting outcome to those who are critical to the outcome in the above-
mentioned sense. This is due to the construction of the NBI by considering
the class C; for measuring power.

2.3 The Probabilistic Interpretation of the PGI

If we consider the value of a coalition to be collective good, any member of
the voting body whose preferences correspond with the winning outcome can
be considered as a member of a specific coalition in W. However, only those
who are decisive for the policy can exert power (i.e. influence on the policy).
The rest of the coalition members can be interpreted as free-riders who should
not be considered when one evaluates how much influence players’ wield in



policy outcomes. Since in the context of the NBI the surplus players can
make other voters critical for a result it follows that it is more reasonable to
restrict class of coalitions further when evaluating voters’ influence (Holler
and Packel 1983). This leads to the exclusion of surplus players.

Definition 5 Let us denote by M C 2V the class of coalitions defined as
follows:

{SeM} e {SeW,S—{i} e L Vie S}.

The class M 1is referred to as minimal winning coalitions (MWC). Par-
ticularly, let us denote by M; the minimal winning coalitions where i is a
member.

Measuring power by using MWCs eliminates surplus players from the
computation since it is presumed that any superset of a minimal winning
coalition pursues the same policy. Applying the same method of condition-
alizing BI as above we end up to the following power index, which is better
known as PGI

6, — M|

i=1 |M1l
Now, PGI can be interpreted as a classical probability for i’s swing given
three conditions as follows

Proposition 2 Public good index gives probability of exerting power if
- voters are indifferent
and the following private good conditions hold

(d) a minimal winning coalition is formed
(e) each swing within a minimal winning coalition has the same likelihood

(f) the actual swing player obtains the whole value of a winning coalition.
or the following public good conditions hold

(d’) only minimal winning coalions are considered for measuring power

9



(€’) the value of a minimal winning coalition is valid for all members of the
coalition

PGI can be interpreted as player i’s conditional probability of being a
swing player, hence wielding influence, given conditions (d)-(f). Alternatively
we can characterize PGI by picking only the minimal winning coalitions and
then power is determined by the players’ memberships in minimal winning
coalitions. Public good conditions are given by (d’) and (f’).

2.4 A Comparison of NBI and PGI

It is easy to see that the essential difference between (2) and (3) stems from
the results that are taken into account. Probabilistic interpretation of NBI
assumes that a crucial coalition will form whereas probabilistic interpreta-
tion of PGI assumes that minimal winning coalitions will form. To justify
the latter we may think that surplus players do not have incentives to join
minimal winning coalitions since their pay-off would be zero.

To give a heuristic model for NBI and PGI we may think that players in a
voting body are indifferent and try to figure out what kind of coalitions will
form when an issue of vote arises. If players are not able to make any fur-
ther predictions of their influence on an outcome they make their evaluation
on the basis of BI. They thus approximate the their probabilities of being
crucial by their probabilities of being a swing player but as a group their
estimates are inconsistent. There is simply not enough information to form
consistent estimates. To make them consistent there is a temptation to nor-
malize BI. But, as it is demonstrated above, this normalization changes the
probability model of voting. If one assumes that a crucial coalition will form
and conditions (b) and (c) hold normalized Banzhaf index is an appropriate
proxy for players’ influence. Conditions (a)-(c) form, however, an additional
bargaining model for a voting situation. In particular, as formation of crucial
coalitions is very difficult to justify in the light of bargaining theory, we argue
that NBI is not a reasonable measure of power. The bargaining conditions
that make the trick of normalization are not credible.

The main difference between PGI and NBI stems from the prediction of
which coalitions will form. With this respect the former seems more rea-
sonable. Minimal winning coalitions do not contain surplus players. To
characterize the difference more in depth we may write

10



Proposition 3 The relation between NBI and PGI can expressed by the fol-
lowing decomposition

Bi=Q1—m)-0;i+m-e (4)
_ ila‘l _
where € = f&‘ﬁ and m = S— and C; denotes a subclass of crucial
JEN 77 Z|ci|

coalitions C; with the following p?éperty:
{SeCi}e{Sec ATjeSst. 5~ {j}eW.}
i.e. S 15 crucial but not minimal winning.
Proof. (see appendix).

The interpretation of 7 is straightforward. It expresses the game-specific
share of crucial coalitions in which there are surplus players. It is easy to
see that 7 < 1 as there exists at least one minimal winning coalition in any
majority game. If 7 = 0 there are no surplus players at all. If this holds
NBI equals PGI, which in fact indicates that we are dealing either with a
unanimity game or a symmetric game in the sense that all players have the
same amount of power.!! Term 7 can be interpreted as an overall measure
(share) of potential luck. It gives the share of coalitions that are crucial
but not minimal winning. Term ¢; varies from individual to individual. It
can be interpreted as a relative share of luck that a player has, hence as an
normalized index of luck. It measures players’ shares of swings that are due
to the externality of surplus players.!?

Consider the following example [3;3,1,1]. We have four crucial coalitions
A, AB, AC and ABC and one minimal winning coalition A. Here normalized
Banzhaf index gives (1,0,0) since there are four swings from ABC to BC, from

1The simplest form of these games gives one vote for each voter. Note, however, that
the game [51;49,49,2] belongs to this class of games as well. Unanimity games with any
allocation of votes also have this property.

12Note that luck here has a different meaning from Barry’s (1980) conceptualization. In
his terminology, luck stems from the cases where the outcome of a vote corresponds with
one’s views although she is not able to influence on the outcome. Surplus players may
have luck. In this paper, surplus players’ luck creates an externality and the players who
are able to gain from it are lucky. This externality should not, however, make a difference
to a the policy outcome.
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AB to A, from AC to A and from A to §. We have [M4| =1, [Mp| = 0,
[Mc| = 0; |Cal = 4, |Cs| = 0, |Cc| = 0 and [C4| = 3, [C5| = 0, [Cc| = 0.
From these we get § = (1,0,0), ¢ = (1,0,0) and 7 = 3. In this example,
players B and C are surplus players in all crucial coalitions they belong to.

Consider next the example of a five-person simple majority voting game
[51;30,30,20,10,10]. In Table 1, the first row shows the numbers of votes
and the rows 2-11 give the crucial coalitions of. Minimal winning coalitions
are marked with M on the first column. Three last rows of the table give
the numbers of crucial and minimal winning coalitions where player ¢ is able
to swing. Let us denote the player set by ABCDE.

30 30 20 10 10
M X X
X X X
X X X
X X X
X X X X
M X X X
M X X X
M X X X
M X X X
X X X X
X X X X
| M] 3 3 4 2 2
ICi] 8 8 7 6 6
Ci 5 5 3 4 4

Table 1. An example of the decomposition of NBI

Using (4) and the respective numbers in Table 1 we obtain

o (R @) )5
w - (oD E)3) -2

- (-3) )+ E) -3



The example also shows that PGI is not necessarily monotonic in voting
weight.!3

In the earlier literature, there are two different stories behind PGI (see
Holler 1998 for details). First, there is the original public good interpretation,
which assumes that whatever winning coalition will form only those who
belong to a decisive subset of a winning coalition exert power since any
superset of a decisive set is formed by luck. The value of a winning coalition
is a public good, hence computation is based on membership (see Holler 1982,
Holler and Packel 1983). Second, there is a formally identical index, which
is introduced by Brams and Fishburn (1995) and which is also based on
minimal winning coalitions. Players’ relative bargaining power depends on
how many memberships they have in minimal winning coalitions. The main
difference between the PGI and member MWC-index is that the former does
not assume that only minimal winning coalitions will form whereas member
MWC-index does. With this respect this paper gives the third story for
PGI. Our story is closer to the original PGI since it counts swings. The
similarity between our story and Brams and Fishburn (1995) stems from the
assumption that a minimal winning coalition will form. The same difference
holds for the difference of the usual story behind NBI and our probabilistic
model.

3 Conclusions

We gave a probabilistic interpretation for normalized Banzhaf index and (nor-
malized) public good index. Both indices can be interpreted as conditional
probabilities and their difference as a special luck concept. Both indices can
also be characterized with public good conditions. If that is done, the paper
argues that NBI assumes that powerful players gain from free-riders whereas
PGI presumes that they do not gain. The essential difference between the
two indices is hence based on the treatment of surplus players, i.e. on players
who are not able to swing within a crucial coalition. These members of a
crucial coalition create an externality which makes some swing players to
be able to swing more often than in the case that surplus players are not
considered.

13For a discussion, see Holler (1997).
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Recently, it has been shown that there are two alternative ways to ap-
proach public good index: to define an outcome as a public good and presume
that surplus players do not exert power or to build a simple bargaining model
where bargaining power is due to the membership in minimal winning coali-
tions. In this paper, we have shown that there exists a third story, which,
in fact, has elements of both previous interpretations. Our characterization
is based on probabilistic voting and, in some sense, rational expectations as
excess coalitions are not formed. This, in fact, shows that public good index
is more of ex post nature than the traditional power indices.

The paper also illustrates that a probabilistic interpretation of standard-
ized indices leads to somewhat artificial assumptions. Especially this holds
for NBI as it is difficult to imagine a rationale for the assumption that only
crucial coalitions will form. In contrast, the assumption that only mini-
mal winning coalitions will form, sounds more reasonable at least in ex post
terms. If there is perfect information on players’ preferences after a proposal
is made one might argue that surplus players do not have incentives to join
a minimal winning coalition as her pay-off would be zero. In other words,
the policy outcome of a minimal winning coalition should be the same as
the policy outcome of a minimal winning coalition with additional surplus
players.
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Appendix

Let us define a new class of winning coalitions, C;, describing the difference
of crucial and minimal winning coalitions

{SeC}le{SeC,IjeS: S—{j}ew} (5)

It is easy to see that

M;NC; =0 (6)
and
M;UC; =C,. (7)
Hence
YolC =D M|+ [Cil. (8)
iEN iEN iEN

Using the definitions in section 2.4 the difference ; — 0; can be written as

follows
Gl M G M| = MG FR (G
i1 |Ci| i1 |M1| Z?:i ’Mz| 2 lCz| _
(MG 1C) S5 Ml = MG 558 IM| + 555 |G|
_ i1 |Czl E_;i:l |M1|
Gl iy M| — M| T2 Gl
X ML G
B f:l‘z_:LlE—,l Yt M| = My
N E:’,L:l |Mi E_?:l |G
22;1 IC:]
= 7m.g—m-0;
_ i C:]
where ¢ = <% _— and 7 = 5L — are as in section 2.4. Now, we can
Ljen G PN

decompose the NBI as follows
ﬁiZ(l—ﬂ')~9¢+7r'€¢ (9)

which is the same as in equation (4).

16



No 678

No 679

No 680

No 681

No 682

No 683

No 684

No 685

No 686

No 687

No 688

No 689

No 690

No 691

ELINKEINOELAMAN TUTKIMUSLAITOS (ETLA)

THE RESEARCH INSTITUTE OF THE FINNISH ECONOMY
LONNROTINKATU 4 B, FIN-00120 HELSINKI

Puh./Tel. (09) 609 900 Telefax (09) 601753
Int. 358-9-609 900 Int. 358-9-601 753
http://www.etla.fi

KESKUSTELUAIHEITA - DISCUSSION PAPERS ISSN 0781-6847
ANSSI PARTANEN - INKERI HIRVENSALQO, North and Westbound Foreign Trade Potential
of the Baltic Rim. 28.04.1999. 17 p.

GRIGORI DUDAREYV, The Role of Technology in Shaping the Energy Future in Russia.
06.05.1999. 48 p.

REINA LILJA - EIJA SAVAIJA, En Oversikt av systemet for arbetsloshetsskydd i Finland.
06.05.1999. 21 s. :

REUA LILJA - EIJA SAVAIJA, Olika sttt att soka arbete, attityder och motivation hos arbets-
svkande i Finland. 06.05.1999. 73 s.

JARMO ERONEN, Cluster Analysis and Russian Forest Industry Complex. 24.06.1999.
16 p.

SEPPO HONKAPOHIJA - ERKKI KOSKELA, The Economic Crisis of the 1990s in Finland.
09.08.1999. 53 p.

STEPHEN KING - ROHAN PITCHFORD, Private or Public? A Taxonomy of Optimal Owner-
ship and Management Regimes. 12.08.1999. 33 p.

HANNU HERNESNIEMI - MIKKO HONGISTO - LASSI LINNANEN - TORSTI
LOIKKANEN - PAIVI LUOMA, Kioto-sopimus ja yritykset. Esitutkimus strategioista.
07.09.1999. 68 s.

PETRI ROUVINEN, R&D Spillovers among Finnish Manufacturing Firms: A Cost Function
Estimation with Random Coefficients. 08.09.1999. 51 p.

ANNE ERONEN, Classification of Intangibles - Some Comments. 04.10.1999. 13 p.
HANNU PIEKKOLA, Rent Sharing and Efficiency Wages. 06.10.1999. 25 p.
MIKA PAJARINEN, Foreign Firms and Their R&D in Finland. 11.10.1999. 33 p.

PETRI ROUVINEN, Characteristics of Product and Process Innovators among Finnish
Manufacturing Firms. 11.10.1999. 29 p.

HANS GERHARD HEIDLE, Market Microstructure and Asset Pricing: A Survey. 25.10.1999.
57 pages.



No 692

No 693

No 694

No 695

No 696

No 697

No 698

No 699

No 700

No 701

No 702

No 703

No 704

No 705

No 706

No 707

JUHA HONKATUKIA - PEKKA SULAMAA, Tekninen tehokkuus ja kokonaistuottavuus
Suomen sihkojakeluverkkotoiminnassa 1996-1998. 03.11.1999. 69 s.

JUHA HONKATUKIA, The Effects of Energy Saving on the Costs of Abatement Policies in
Finland. 09.11.1999. 44 p.

PETRI ROUVINEN, Issues in R&D-Productivity Dynamics: Causality, Lags, and 'Dry Holes'.
09.11.1999. 29 p.

HANNU PIEKKOLA - PERTTI HAAPARANTA, Liquidity Constraints Faced by Firms and
Employment. 15.11.1999. 42 p.

HEIKKI HELLA - REIJO MANKINEN, Alcoholic Beverage Taxation: Alternatives and
Impacts. 30.11.1999. 14 p.

VILLE KAITILA - MIKA WIDGREN, Revealed Comparative Advantage in Trade between the
European Union and the Baltic Countries. 02.12.1999. 32 p.

KARSTEN ALBZK ~ RITA ASPLUND - STIG BLOMSKOG - ERLING BARTH - BJ ORN
RUNAR GUDMUNDSSON - VIFILL KARLSSON - ERIK STRGAJER MADSEN, Dimensions

of the Wage-unemployment Relationship in the Nordic Countries: Wage Flexibility without
Wage Curves. 15.12.1999. 40 p.

JARI HYVARINEN, Research and Development in EU Forest Cluster. 10.01.2000. 37 p.
JARI HYVARINEN, Global and Regional Aspects of EU Forest Cluster. 10.01.2000. 28 p.

PIA JARVINEN, Omistajavetoiseen johtamiseen? - Suomalaisten suuryritysten johtamis- ja
valvontajarjestelmat murroksessa. 13.01.2000. 37 s.

TARMO VALKONEN, Shifting the Tax Burden from Labour to Capital in General -
Equilibrium. 13.01.2000. 34 p.

AIJA LEIPONEN, Competencies and Firm Performance — Increasing Returns from Knowledge
Complementarities? 28.01.2000. 28 p.

AIJA LEIPONEN, Competencies, R&D Collaboration, and Innovation under Different
Technological Regimes. 28.01.2000. 30 p.

ESA VIITAMO, Metsiteollisuuden palvelut. Tilastollinen katsaus. 10.02.2000. 70 s.

ANTHONY DE CARVALHO, Wage Adjustment, Imperfect Competition and Real Exchange
Rate Reversion: An Attempt to Unravel the PPP Puzzle. 16.02.2000. 41 p.

MIKA WIDGREN, On the Probabilistic Relationship between the Public Good Index
and the Normalized Banzhaf Index. 22.02.2000. 16 p.

Elinkeinoeldmin Tutkimuslaitoksen julkaisemat "Keskusteluaiheet" ovat raportteja alustavista
tutkimustuloksista ja viliraportteja tekeilld olevista tutkimuksista. Tissd sarjassa julkaistuja
monisteita on mahdollista ostaa Taloustieto Oy:std kopiointi- ja toimituskuluja vastaavaan
hintaan.

Papers in this series are reports on preliminary research results and on studies in progress. They
are sold by Taloustieto Oy for a nominal fee covering copying and postage costs.

d:\ratapalo\DP-julk.sam/22.02.2000



