
[image: image1]
The effects of splinter parties under a restricted scaled Banzhaf value

A case study of recent right-wing splinter parties in the Netherlands

ABSTRACT

In this B.Sc. thesis, I construct a model to analyze the political power of political parties. I introduce a measure for the political power of parties based on the Banzhaf value and on the following four restrictions: (1) majority voting rule, (2) minimum winning coalition, (3) maximum number of parties and (4) maximum left-right distance. I also explain why I use the Banzhaf value rather than the Shapley value. My plan is to extend this B.Sc. thesis to my M.Sc. thesis. In my M.Sc. thesis, I will present my case study of the recent right-wing splinters PVV and TON. I will also check the validity of the Banzhaf power distribution implied by the model.
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1 Introduction
Splinter parties are an important recent phenomenon in Dutch politics. The last few years more and more especially right-wing splinter parties were founded. Important examples are the “Partij voor de Vrijheid” (PVV) and “Trots op Nederland” (TON), at their highest point in election surveys accounting for respectively 19% and 16% of all votes. In this thesis, I will look at the consequences for the political power of the various political parties. In particularly, I will look at the political power of the splinter party, the source party and also of various segments of the political spectrum.

Splinters are typically founded by party members who do not agree on the party statements anymore. The founders of recent right-wing splinters have more extreme right-wing opinions than the members of their source parties. They apply themselves for a more liberal and right-wing Holland. Many people question their right to exist, because they think that these politicians have too extreme opinions. For example, many people and also fellow politicians argue about the legal status of the movie Fitna by Geert Wilders, founder of the PVV and former “Volkspartij voor Vrijheid en Democratie” (VVD) fellow. On the contrary to this external validity in the sense of right to exist, I will argue about the internal validity in the sense of reason to exist. In this thesis, I will argue that splinters should question themselves whether they should exist, because it may be of best interest not to exist at all. The principle is simple: for a fixed number of votes, one party with all the votes has more power than two parties with each half of the votes. Of course, the number of votes is not fixed, that is, splinters do not only win votes from their source party, but also from other parties. The effect on the joint political power of the splinter and the source party is thus not so clear-cut.

In this thesis, I make four assumptions on the feasibility of coalitions. First, a feasible coalition needs at least 76 from the 150 votes, implied by the majority voting rule. Secondly, I introduce the minimum winning coalition. That is, the bargaining power of a redundant party is zero and hence should have no influence. I think this assumption is reasonable, because in recent decades Dutch elections were in accordance with this assumption.
 Thirdly, I assume that the maximum number of parties in a feasible coalition is three, because of the unmanageability of larger coalitions. I think this assumption is reasonable, because in recent decades Dutch elections were in accordance with this assumption. Fourthly, I order the political parties over the political spectrum. I assume that this spectrum is only one-dimensional to keep the analysis simple. Of course, the political spectrum consists of multiple dimensions like social perspectives, economic perspectives, religion and so on, but I think that summarizing this with one dimension does not change the main conclusions. I assume that a feasible coalition consists of parties that are not too distant in the one-dimensional political spectrum. I think it is reasonably impossible for parties with too distant point of views to cooperate with each other. In section 3, I introduce a measure for the political power of parties that is based on these four assumptions, that is the restricted scaled Banzhaf value.

The rest of this thesis is organized as follows. In section 2, I briefly describe the differences between non-cooperative and cooperative game theory, I introduce some of the concepts that are used in cooperative game theory – the field this thesis is in – and I explain why I use the Banzhaf value rather than the Shapley value. In section 3, I introduce a measure for the political power of parties that is based on the above discussed four assumptions, that is the restricted scaled Banzhaf value. I also introduce a measure for the political color of a country. In section 4,
 I extensively discuss my dataset and how I constructed this dataset. My dataset is based on election and election survey data. In section 5, I present the results of my case study of the recent right-wing splinters PVV and TON using election survey data. I analyze what happened with the political power of the various political parties and the political color of the Netherlands. In section 6, I use election data to check the validity of the restricted scaled Banzhaf value. In section 7, I conclude.

2 Game theory

I start by explaining the differences between cooperative and non-cooperative game theory that are relevant for this thesis. Non-cooperative game theory is formally represented by the following five elements:

1. a list of players,

2. a complete description of what the players can do (their possible actions),

3. a description of what the players know when they can act,

4. a specification of how the players’ actions lead to outcomes, and

5. a specification of the players’ preferences over outcomes.

Cooperative game theory, on the contrary, consists only of the following three elements:

1. a list of players,

2. a complete description of what the coalitions can do (their possible actions), and

3. a specification of the players’ preferences over outcomes.

From these formal descriptions it follows that non-cooperative game theory is based on individual actions and individual incentives, while cooperative game theory focuses on joint actions of coalitions, a group of players. Typically, the Nash equilibrium concept is applied to the former type of games, which requires all players to be on their best response – this is a concept about individual actions and individual incentives. For the rest, the core concept is applied to the latter type of games. The core is the set of joint actions of the grand coalition, the set of all players denoted by N, such that no sub-coalition has incentives to deviate – this is a concept about stability of coalitions.

The Nash equilibrium and the core are both positive concepts. In the field of cooperative game theory also normative concepts are used. Two of the most widely used normative concepts in cooperative game theory are the Banzhaf value and the Shapley value. The Banzhaf value was introduced in 1963 by the politician John F. Banzhaf. The Shapley value was already introduced in 1953 by the economist Lloyd S. Shapley. In section 2.1, I brief on both concepts. I also explain why I use the Banzhaf value rather than the Shapley value.

Cooperative game theory can be divided into two sub-fields: games with transferable utility and games with non-transferable utility. In the former sub-field, the total payoff of a coalition can be divided among the players in any arbitrary way. In the latter, this cannot. This thesis is in the sub-field of non-transferable utility as becomes clear in section 3. The organization of game theory is summarized in figure 1. This thesis is in the green marked (sub-)fields.
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Figure 1: game theory and sub-fields

2.1 Banzhaf and Shapley value

The Banzhaf and Shapley value are both of normative nature. They do not deal explicitly with the bargaining process and incentives. The Banzhaf and Shapley value concern about the fair distribution question. A player’s (fair) share in the value of the grand coalition is based on a weighted average of the player’s marginal contributions. The marginal contribution of player j to coalition K in which player j participates can be expressed as:

(1)
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where v(K) denotes the value of coalition K including player j and v(K\{j}) denotes the value of coalition K excluding player j.

The Banzhaf and Shapley value differ in their weighting scheme. First, a player’s Banzhaf value is the unweighted average of the player’s marginal contributions. The total number of coalitions is 2N, in half of which a player participates, that is 2N-1. Hence, the Banzhaf value can be expressed as:

 (2)
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The Banzhaf values do not sum up to one, but they can be normalized:

(3)
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Secondly, the weighting scheme of the Shapley value is a bit more complicated. A player’s Shapley value can be expressed as:

(4)
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where |K| is the number of players in coalition K. The Shapley values, on the contrary to the Banzhaf values, sum up to one and hence need no normalization. The Shapley weights depend on the number of players in a coalition. Small and large coalitions are weighted more heavily than medium sized coalitions. This follows because 
[image: image9.wmf](

)

(

)

!

!

1

K

N

K

-

-

 is maximized by |K| = 1 and |K| = N, and minimized by |K| = 1/2(N+1) if N is odd and by |K| = ½N and |K| = ½N+1 if N is even. In figure 2, this is shown for N = 10. It stands out that differences are quite large. The Shapley weight for one-party coalitions is nine times as large as the Shapley weight for two-party coalitions. In turn, the Shapley weight for two-party coalitions is four times as large as the Shapley weight for three-party coalitions.
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Figure 2: Shapley weights for N = 10

Concerning the political party application, the total number of parties N is typically around ten and the number of parties in a feasible coalition
 is typically two or three. The Shapley value weights two-party coalitions more heavily than three-party coalitions. The Banzhaf value, on the contrary, weights them equally heavily. The choice between the Banzhaf and the Shapley value relies on the question whether it is reasonable that two-party coalitions are weighted more heavily than three-party coalitions. To prefer the Shapley value, there should be a lot of evidence that two-party coalitions are (much) more likely to be formed than three-party coalitions, if the vote distribution allows for both. The reason is simply because for N = 10 the Shapley weights for two-party coalitions are much bigger than for three-party coalitions.

To answer this question, I look at election data from 1977 onwards.
 In seven of these elections, the vote distribution allowed for both two- and three-party coalitions. In only four of them a two-party coalition was formed and in the other three a three-party coalition was formed. This provides only little reason to prefer the Shapley value over the Banzhaf value, especially if taken into account the huge difference in Shapley’s two- and three-party weights. Hence, in this thesis I will use the Banzhaf value.

2.2 Core

The analysis in this thesis is based on the normative Banzhaf concept, which is about the fair distribution question. Incentives and bargaining are not explicitly taken into account. The core, on the contrary, is explicit about incentives to deviate: the core is the set of joint actions of the grand coalition such that no sub-coalition has incentives to deviate. The core is related to the Nash equilibrium and Pareto optimality. First, the Nash equilibrium requires that no player (no singleton coalition) has incentives to deviate, implying that the core is a sub-set of the set of Nash equilibria. Secondly, Pareto optimality requires that no player can become better off without making another player worse off. Hence, Pareto optimality requires that the grand coalition has no incentives to deviate, implying that the core is sub-set of the set of Pareto optimal allocations. The relation between the core, the Nash equilibrium and Pareto optimality is summarized in figure 3.
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Figure 3: core, Nash equilibrium and Pareto optimality
3 Model

The model is based on a one-dimensional political spectrum, normalized to [1,20], in which the political color cp of each party p = 1, 2, … , N is represented. Figure 4 is an example of this spectrum and the positions of N = 5 parties.


Figure 4: political spectrum with N = 5 parties (  )
Also the political color of the country cc is represented in the political spectrum. The political color of the country is a weighted average of the political color of the parties. The weighting scheme depends on the political power of the parties:

(5)
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where bp represents the political power, the restricted scaled Banzhaf value, which I will introduce shortly. Figure 5 is an example of the political spectrum, the positions of N = 5 parties and the political color of the country.


Figure 5: political spectrum with N = 5 parties (  ) and the political color of the country (     )
The restricted scaled Banzhaf value is based on four assumptions on the feasibility of coalitions: the first concerns an institutional restriction; the others concern assumptions to rule out unrealistic coalitions.

(1) Majority Voting Rule (MVR)
A feasible coalition needs at least 76 from the 150 votes, implied by the majority voting rule.

(2) Minimum Winning Coalition (MWC)
I introduce the minimum winning coalition. That is, the bargaining power of a redundant party is zero and hence should have no influence.

(3) Maximum Number of Parties (MNP)
I assume that the maximum number of parties in a feasible coalition is three, because of the unmanageability of larger coalitions.

(4) Maximum Left-Right Distance (MLRD)
I order the parties over the political spectrum and assume that a feasible coalition consists of parties that are not too distant in the one-dimensional political spectrum. The maximum left-right distance is four.

The value of feasible coalitions is one and the value of non-feasible coalitions is zero:

(6)
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Due to MWC, the marginal contribution of party p in feasible coalition K is one:

(7)
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For the rest, the marginal contribution of party p in non-feasible coalition K is either zero or minus one:

(8)
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I replace the minus one by zero and postpone the explanation to section 3.1:

(9)
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Now the restricted scaled Banzhaf value follows from substituting expression (7) and (9) into expression (3). After some algebra:

(10)
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For the rest, the utility of party p equals minus the distance of the party’s color and the country’s color:

(11)
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implying that parties would like cc to be as close as possible to cp.

3.1 Super additivity

Super additivity means that the joint value of disjoint coalitions is no less than the sum of their values. This implies that the value of the grand coalition must be no less than the value of any other coalition. My game does not satisfy this condition, due to the restrictions MWC, MNP and MLRD. I will base my explanation only on MWC, although any of these restrictions prevents my game to be super additive.

Due to MWC any extension to any feasible coalition yields a non-feasible coalition. Hence, any marginal redundant party has a marginal contribution of minus one; see also expression (8). Super additivity requires all marginal contributions to be non-negative. Hence, my game is not super additive.

I think there is no principal difference between a negative marginal contribution of minus a million, minus one or zero. In all, the player should simply not join. This is the reason that I define artificial marginal contribution as:

(12)
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implying my game is now super additive.
4 Plan
My plan is to extend my B.Sc. thesis to my M.Sc. thesis. In my B.Sc. thesis, I introduced the required game theory concepts and I introduced the model that I will use in my M.Sc. thesis. In my M.Sc. thesis, I will present my case study of the recent right-wing splinters PVV and TON, for which I will use election survey data. I will also check the validity of the restricted scaled Banzhaf value, for which I will use election data. For the rest, I will explain how to transform the raw data (election and election survey data) to the Banzhaf power distribution.
The organization will be as already explained in the introduction. (In section 4, I extensively discuss my dataset and how I constructed this dataset. My dataset is based on election and election survey data. In section 5, I present the results of my case study of the recent right-wing splinters PVV and TON using election survey data. I analyze what happened with the political power of the various political parties and the political color of the Netherlands. In section 6, I use election data to check the validity of the restricted scaled Banzhaf value. In section 7, I conclude.)
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� There are two exceptions. In 1998, D66 was redundant in the coalition with VVD and PvdA. They wanted to continue their synergy of their 1994 cooperation. D66 was also redundant in 1981 in the coalition with PvdA and CDA.


� Sections 4-7 are not part of my B.Sc. thesis; they are part of my M.Sc. thesis.


�This section is heavily based on sections of “Strategy: An Introduction to Game Theory”, Joel Watson (2002) and “an introduction to Game Theory”, Martin J. Osborne (2004). This section also takes from � HYPERLINK "http://www.wikipedia.org" ��http://www.wikipedia.org� and � HYPERLINK "http://www.gametheory.net" ��http://www.gametheory.net�.


� A feasible coalition is a coalition that satisfies the restrictions which I will introduce in section 3.


� I only use election data from 1977 onwards, because of the merging of the KVP, ARP and CHU to the CDA. In the seven elections prior to this merging the KVP, ARP and CHU cooperated heavily together. In all these elections the KVP, ARP and CHU were part of the coalition together with various other parties, so that these coalitions consisted of at least four parties.
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