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1. Introduction

To base political rescarch on the theory of games is a very recent idea. Pioneer work
in this field has been carried out by William H. Riker, whose work The Theory of
Political Coalitions from 1962 is the first coherent attempt to find a game-theoretical
explanation of politically important coalition formation. The most significant result
of this research is the ‘size principle’, which describes political decision-making as
follows:

In social situations similar to »-person, zero-sum games with side-payments,
participants crecate coalitions just as large as they believe will ensure winning and
no larger,!

This basic principle means that the size of a coalition is exclusively determined by
the player’s estimate of whether his course of action is winning or not. If there is a
situation of complete and perfect information (i.e. the players know the potential
influence of each other from the point of view of the outcome and the choices of the
other players), this leads to formation of minimum winning coalitions, The implied
additional assumption in this argument is naturally that the players are rational -
that they choose the alternative that leads to the outcome they prefer most.

Riker presents two additional principles: the ‘strategic principle’ and the *dis-
equilibrium principle’, The strategic principle is derived from the size principle, and
the disequilibrium principle from the former two principles. Thus the basis of his
coalition analysis forms a deductive system we can test by testing only the size
principle.

Riker’s theory has been criticized on the grounds that his simplified assumptions
(particularly the zero-sum condition) have made its application to the real world
difficult.? The intention of this paper is not, however, to examine the basis of Riker’s
theory but to extend its basic tenet, i.e. the size principle of a winning coalition and
to apply this to the decision-making mechanism of a multi-party system and also
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to test the reliability of the theory itself. In order to introduce exact operational
mathematical formulas, the construction of a set-theoretical description of a multi-
party system is necessary.

2. A Set-Theoretical Description of a Multi-Party System

Consider a given party A, in a decision-making situation in parliament. Its MP’s
have three decision alternatives (only MP’s actually present are being observed):
i) to vote for the motion, ii} to vote against the motion, or iii) to abstain from voting.

In erder to find a more sensible starting point for set-theoretical concepts, we can
examine the situation in another way. For one thing we know that some of the party’s
MP’s might be absent from the voting. Absent MP’s of party A, are assigned the
symbol Ap;. Therefore the number of its MP’s in the voting situation is naturally
A'y=A;— Ap;. On the grounds of the MP’s choice, A’y can further be divided into
three exclusive sets:

a. The majority of the party: 4, (more than half its MP’s),
b. The minority of the party: A; (‘inner complement”) (less than half its MP's),
c. The abstainers of the party: Ag, (those who were present but did not vote).

Definitions a and b correspond to decision alternatives i and ii, and definition c is
equivalent to decision alternative iii. Thus we get the following definitions:

Definition I: A given party A, can be divided in a given voting situation on the
basis of the choice of its MP’s into four subsets as follows:

Ay=A;U A; U Apy U Apy=A’; U Apy and AN AN Ag N Ap=4.°

We can expand the definition to a case where there are r parties (A,,..., A).
We get the description shown in Table 1.

Table I. A Set-Theoretical Description of a Mufti-Party System in a Voting Situation

Cone:apunding
unmon sets
The majority of the party Ay, Ay oy A o A U Ay
i=1
The ‘inner complement’ of the party 3,, 23, caey Ej, A ..a_ir Ir_J ‘E:
I=1
The abstainers of the party Apiy Agzy ooy Apjy oo.y Ap U Apm
m=1
The absentees of the party Apiy Apzs <o o2 Apjy oion App Ej Apy

The party as a whole Y YT A ltl Ap
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In Table I the rows show how the parties divide into subsets, and columns the
corresponding subsets of the parties.

On the basis of definition 1 above we can state that

U A,=(U A4;) U(U 4) U(U Ag,) U (U Ap,),
p=l l=] 1=1 me=] n=1]
where
uayn 5u121) N (U Apa) N (U Apn)=¢.

We can observe that the number of all possible subsets of the parties is 4-r, where
r is the number of parties. For example, if there are eight parties, there are althogether
32 subsets to be considered in the analysis.

The concepts of winning and losing coalitions have a central role in Riker’s theory.
The set of all winning coalitions, W, can - in the case of a parliamentary roll-call
analysis - be defined as a set of coalitions that determine for the whole representative
body the policies in given issues. Similarly the set of losing coalitions, L, can be
defined as those coalitions that cannot determine the policies of the representative
body. Operationally they naturally are defined as the class of those coalitions that
have won in some roll-call vote and the class of those coalitions that have lost in
some roll-call vote.

In addition to W and L we find two other potential types of coalitions in analyzing
the roll-call vote. These are the coalitions of those who abstain and those who are
absent, We can symbeolize the corresponding sets by B and P. From Table I we can

r r
read that B;=U Ag, and P,=U Ag,. Furthermore, we can see that the union
m=1 n=1

set of a given winning coalition, W, and a given losing coalition, L;, consists of the

r [ —
elements of the union set (U .A4,) U (U A4)). In a given roll-call situation this cor-
i=1 1=1

responds to the distribution of ayes and nays. We can now define the winning and
losing coalition in a multi-party system.

Definition 2: The winning coalition, W, is a coalition that determines the policy of
the representative body and consists of the majorities of parties1,. .., k and the inner
complements of the parties k+1,. .., r, when the number of the parties is r. Formu-
lated in symbols, that is

k r
Wi=(U 4,;) U (U 4)).
1=1 I=k+1
Definition 3: The losing coalition, L;, is a coalition that cannot determine the policies
of the representative body and consists of the inner complements of the parties
l,..., k and the majorities of the parties k+1,..., r. Or, in symbols:

L,=(0 4) U

i=k+1 1

A).

==
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Definitions 2 and 3 are easy to understand when we observe decision-making at
the party level. According to definition 1, a faction of MP’s in party A, can oppose
the majority choice, If, for example, A,’s majority 4, belongs to the winning coalition
this party’s ‘inner complement’ A, therefore belongs to the losing coalition, because
A, and A4, cannot take the same side in the voting, Taking this into consideration
in the case of each party we arrive at the above definitions 2 and 3, according to
which we can further conclude that W, N L,=¢.

According to the definitions of winning and losing coalitions we can now arrive
at a useful concept of coalition structure:

Definition 4; Coalition structure, C5,,* is a union set formed from the winning and
the losing coalition.® This can be formulated as

C51=W1 U T_.|..

3. Riker’s Size Principle in a Multi-Party System

If we can consider a roll-call vote an example of the type of situation where Riker’s
basic assumption holds, we can expect that the coalitions formed there would be
minimum winning coalitions. Riker defines a minimum winning coalition as follows:

Let S, be a set and S, ¢ W™" (W™"= a set of all minimum winning coalitions),
then (Sp— 1) ¢ wmin,

According to this definition, subtracting even one member from a winning coali-
tion means that it ceases to be winning. If we assign to a winning coalition the symbol
W, and to the corresponding minimum winning coalition the symbol W™, then the
size of a winning coalition is defined by the parameter F=W,—W}"'", which shows
how near the winning coalition is to a minimum one. .

If we inspect a set of aye and nay votes-mnion set :3.1 A)u 1{u A,) and assume

1 1
that the total number of votes is n, if n is an even number, the minimum winning
coalition, according to simple majority rule, is

min_ I
(1) W=z +1.

If n in turn is an odd number the minimum winning coalition is

n-—+1
2 Wit =—o—.
( ) i 2

From these definitions we then get equivalent F values

(1) F= wi—w;"'"w'_w'; L,

-1
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() Few,—wyr= = Lis 2]‘* —1

(In calculating F we have taken the condition W, +L;=n into consideration.)

According to Riker's hypothesis, F’s value should be zero if the size of a winning
coalition is to be minimal. This is the case in (1) when W;—L,=2 and in (2) when
W,—L,=1.5

It was implicitly assumed above that an individual MP is an independent decision-
making unit. As we know from many studies concerning representative assemblies,
this assumption is very unrealistic.” It is more reasonable to take the party as the
primary decision-making unit. Then we can take into consideration the party’s
‘cohesion’ in a decision situation, that is, its propensity to act unanimously in roll-
call votes. Before defining any measures for F it is necessary first to explain the
set-theoretical basis of parliamentary voting behavior.

If we take a given CS,, we can distinguish between the theoretical and empirical
values, W{"*" and Wi™, and L{"" and L{™ of W, and L,. Similarly we can define,
for a given CS;, the values F™ and F*™ (we take here only the case when
n is even):

theor theor cmp emp
th:nr__wi - Ll -1 Ell'ld Ffmp= wi - LI

. B 7 !

Wi and L{*™° can be determined in a given CS; when U 4,=¢, U Ap.=¢,

=1 m=1

r
and U Ap,=¢, i.e. when we do not consider those who either oppose the majority
n=1

of the party, abstain, or are absent. The set-theoretical conditions for determining
F*"¢% in a given CS, are given in Table IL

Table I1. Set-Theoretical Conditions Determining F ',F"'” in a Given Coalition Structure C5;

Corresponding

union sets

The majority of the party A=Ay, .., A=A, L, A=A i Ai=t| AL
fm1 p=1

The inner complement of the party ~ A,=¢, ..., A=, ..., A=¢ U A=¢
1=1

The abstainers of the party Apy=¢, ..., Agy=d, ..., Ag=¢ 0 Apgn=1¢
m=1

The absentees of the party Ap=¢, ..., Ap=¢, ..., Ap=¢ U Ap,=¢
n=1

The party as a whole A, coes Ay, ceny Ay U Ay

b~}
-
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A party’s F{™* in CS, is thus determined according to its number of seats in
parliament. We can thus calculate a priori, for any possible coalition structure,
a theoretical parameter expressing the size of a winning coalition. If the total number
of parties is r, the number of coalition structures formed from these parties is 2°~1,
If we examine the rclctcrmining of F*™" in the same coalition structure CS,, we cannot

be certain that LJ AI, UABm, and UApn are necessarily empty sets, although it
1=1 m=1 n=1

is empirically possible. For example, in the Finnish Parliament there has rarely
existed a roll-call vote where no MP of any party has either voted against the party
majority, abstained from voting, or been absent. Thus we can give the set-theoretical
conditions that determine F{""’s value in the coalition structure CS,:

UAd,2 ¢, UAp, 2 ¢, and U Ap, = ¢
1

I= m=] n=1

From this definition it can be seen immediately that if the sets above are empty
in CS,, then F}"**'=F{™.

Next we must find a relation that connects W™ to W{"** and similarly L{™ to
Ltihear_

Let us assume that parties in the winning coalition are 1,. . ., k, their absent MP's
union set is Py, their abstaining MP's union set is By, and the union set of their
inner complements is Ay, 50 that Wi™P=W{'* _ P — Bui— Aw; +Ap,.

This relation can be understood so that sets Pyy, By, and Ay, reduce a theoret-
ical winning coalition. From definition 2 above we know that Ap; increases W{™'s
value. If the equivalent subsets of a losing coalition are assigned the symbols Py,
By, and A,,, there exists analogously the relation

L:mpzld:heor— PLl - BLE - "?Li '!‘E“q_ .

On the basis of the above formulations we can get the formula for calculating F;™":

emo_ W™ = L§™
Fiore 5 1
__{W:hm‘—Pwi— Bwi— Awi +A41) — (L = Py, — Br: -—;!,_l +ZW1)__ i
2
~ wthem_ L:hwf_ [(P\VI —_— PLI) 'F(BWL_BLi}+2 (/?WI_ELE}] B

2

From the formula we can easily see that F{"° values can vary much within a given
coalition structure CS; (F{"*" being always constant), because Fi™ is the function of

r _ r T
UAI, UAHI‘I‘H and U Apn‘

1=1 m=1 n=1
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In order to test Riker's theory within a given coalition structure CS,, we can
define AF,=F!™*— Ff™ AF, can thus be calculated with the formula

AF,=F'heor_ Ffmp"{PWi_P”} +(Bwi —Bry) +2 (Awi— 4w
5 )
The bigger Py,, Bw;, and Ay, are when compared with Py, By, and A, the
smaller F{™ is when compared with F}"**", AF,=0 only when

Py +Byy +2 HWLFPLI +Bp;+2 21_1 .

If F™>F{", then AF;>0, and the size of winning coalition follows Riker’s
theory because AF, >0 expresses a tendency toward a minimum winning coalition.
If F{"™ < F{™, then AF,<0, and the empirical coalition is bigger than could be
theoretically expected, The size of a winning coalition approaches the maximum
winning coalition, and the result is contradictory to Riker’s theory.

The elucidation of the set-theoretical analysis of parliamentary voting behavior
is important in order to extend Riker's theory. The size principle can be extended
within this frame of reference, as we have indicated above, to the analysis of the
internal variations of different coalition structures, i.e. it is applicable to the analysis
of multi-party systems. It is interesting to note that a two-party system is a special
case of this analysis, There the sets Py;, Bwi, Aw; and Py, By, 4y, describe directly
the subsets of majority and minority parties in a voting situation.

4. An Empirical Application

The above extension of Riker’s analysis for the study of multi-party systems was
tested with Finnish roll-call vote data. For the analysis 450 roll-call votes in the
Finnish one-chamber Parliament were sampled from the period of 1964-1966.
Because Finland had three different Cabinets during this time, the sample was strati-
fied so that there were 150 roll-call votes from the period of each Cabinet. This
stratification allows Riker’s principle to be tested under different conditions, because
the Cabinets differed considerably in their composition. Thus the first (Prime
Minister Lehto) was a party politically neutral, so-called ‘civil servant Cabinet’,
the second (Prime Minister Virolainen) a bourgeois coalition Cabinet, and the last
(Prime Minister Paasio) a socialist majority Cabinet.

We have in Tables III and IV the coalition structures that appeared in roll-call
votes during these Cabinets.®* As we mentioned above r political parties can be
divided in 27! ways into two opposing coalitions (the winning and the losing).
As there are eight parties in the period studied, the number of potential coalition
structures is 28~1=128. From the period of Lehto’s Cabinet we find 29 coalition
structures (22.8 percent of the potential maximum), from Virolainen's period 23
(18.0 percent of the maximum), and from Paasio’s period 31 (24.3 percent of the
maximum). This indicates that the coalition structures (which coalitions ‘can be

& Scandinavian Political Scudies
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Table 111, Coalition Structures and Their Frequencies during Lehto's and Viroleinen's Cabinets

CS1 CS: CSJ {34 Css C.Ss CS? CSK CS-; Csm Csn Csli

AP W OwWw W W W W W L W W L L
NCP W W W W L W W W L W L L
LI W W L L L W W L L W W L
SPP W W L W W W L W L W W L
FFP W W W W L W L W L W L W
DLPF L L L L W W W W W W W W
SDP L W L L W W L W W W W W
SUWS L L L L W W W W W L W W
Lehto's Cabinet 49 33 1 11 5 3 1 1 4 1 1 4
Virolainen's Cabinet n 21 - 20 - 1 - 1 2 - 1 2
C:S‘lil csli CSL! CSIE- CSH CSIB CSISI C‘SE{F CSZI. Cszz CS?! C‘Si“
AP L W oW W W L L W W W W W
NCP L L W L W W W W W L W W
LI L L W W W W W W L W L L
SPP W oW W w L L W W W L W W
FFP L W W W W W W L W W L W
DLPF W O wW L W L L W L W W L L
sSDP WOWOWWwW W W W W L w LW
SUWS W W W W L L W L W W L L
Lehto's Cabinet 1 2 11 1 1 3 4 1 1 1 3 1
Virolainen's Cabinet - - ] 2 1 - 3 - - - 2 -

CSEj mlﬂ CSET CSZB CSEB CSJ[I cs:‘-l CS]Z csﬁ] CSS‘

AP L L W W W W W W L L
NCP L L L W W W L W W W
LI W L L L W L W W W -
SFP w L L L W W L L L W
FPP W L W W L W L W W W
DLPF W OwW W W L W W W L w
SDP Wow W W L W L W W W
SUWS W L W W W W W W W L
Lehto®s Cabinet 1 2 1 1 - - - - -
Virolainens™ Cabinet - 1 1 1 - 6 2 1 1 1
W=nparty belonged to winning coalition; L=party belonged to losing coalition.
Abbreviations for Tables IIT and IV:
AP=Agrarian Party LPP=Liberal People’s Party
CP=Center Party (former AF) MNCP=National Coalition Party
DLPF=Democratic League of the Feople of SDP=3Social Democratic Party

Finland SPP=>5wedish People's Party
FPP=Finnish People’s Party SUWS=S80ocial Democratic Union of Workers and
FRP=Finnish Rural Party Small Farmers

LI=Liberal Independent
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made’) is normatively controlled. The same is reflected in the fact that only few
coalition structures appear more frequently. The impact of the Cabinet coalition on
the frequency of the roll-call coalitions is naturally significant. During Virolainen’s
Cabinet the correspondence was 13.3 percent (CS,) and during Paasio’s Cabinet it
was 40.0 percent (CS’;). We can see that the Cabinet coalition does not alone deter-
mine the roll-call coalitions.?

In order to test Riker's size principle, all AF,=F}"*" —F ™ for the 450 roll-call
votes were calculated. These are given in Table V where we can see that Fj™
is greater than Fi™° because AF, is most often positive. This is significant because
it holds for the period of all three Cabinets. Negative AF, values (that contradict
Riker’s theory) can be found on only a few occasions in different coalition structures:
eight during Lehto’s Cabinet, seven during Virolainen’s Cabinet, and five during
Paasio’s Cabinet. Generally these negative values appear in coalition structures which
are uncommon. Thus in Lehto’s period the range of the presence of these coalition
structures was 1-4, in Virolainen’s period 1-2, and during Paasio’s period 1-11.
Because the frequencies of these coalition structures are generally close to one, one
cannot consider the appearance of negative AF; in them as strong evidence against
Riker’s theory. Only the frequency of CS’; (11) during Paasio’s period and the nega-
tive AF, can be considered a significant deviation from Riker’s size principle. Because
AF{"™* in this coalition structure is only three, we can explain this exception by

Table IV. Coalition Structures and Their Frequencles during Paasio’s Cabinet

#

-

‘-:S 1 2 CS’: CS" C:S'! mfg CS'-; Cﬁ'! C-'S"g Cﬂrm CS"H Csrlz (S"! CS’H, CS'“, CS'm
CP L L W W W W W L L B¢ L W W W L W
NCP L L L W W L L L L B+ W L L L W W
FRFP L W L L L L W W W B+ W W - W L W
SPP L L L W W L L w L B L W L W L W
IPP L W L W W W L L L B W W L L W W
DIPFW W W L W W W W W B* W W W W W W
SODPF W W W W W W W W W B* W W W W W W
SUWSW W W L L W W W W B* W W W W W W
Freq. 11 1 60 1 1 1 13 1 2 1 2 2 5 9 2 6
CSI“ CS’H CSJ”. CS’}_Q CS’H 'CS";; CS’:3 i:S’m CS CS’;@ 'cs‘:: C:S,gg CS’H CS’“. CS’_"

Cp W L L W W W W W wW L L L W W L

NCP L L W W W W L W W W W W L W W

FRPF L L W W W L W W - L L W L L L

5PF W W W W W W L L L L W W W L W

IPFP L L L L W W L W W L W W W W L
DIPFW W W W L W W W W W W W W W W

SDP W W W W W W W W W W W W W W W
SUWSW W W W W W W W W W W W L L W
Freq. 5 1 1 1 3 7 2 4 1 1 i 1 1 2 1

B*=party belonged to blocking coalition (i.e. there was a tie vote); W=party belonged to winning
coalition; L=party belonged to losing coalition.
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resorting to Riker's ‘information principle’. The parties that belong to the winning
coalition have minimized the risk of losing the vote by taking care that the Fi""
stays persistently higher than its expected value. As we remember Riker assumes that
W™ tends toward minimum because the actors try to maximize their own benefits,
but this rationality has greater predictive power in situations where information is
more perfect than in situations of uncertainty. We can use the same ‘information
principle’ to explain the negative AF; values in the cases CS,,, CS,,, and CS,, during
Lehto's and Virolainen’s Cabinets and C8’y during Paasio’s Cabinet,

When AF, is positive this means that Py, +Buw,; +2 Aw,> Py +By+2 4y,. The
decreasing of F{"° toward the minimum winning coalition increases the benefits
of the MP’s that belong to Wi™", according to Riker’s theory, Furthermore MP’s,

Table V..M-] Values in Different Cealition Striuctures puring Lehto's, Virelainen's, and
FPaasio’s Cabiners

Lehto's Cabinet Virolainen's Cabinet Paasio’s Cabinet

CSI Fithmr chmp ﬂFI Fi'-h“" Flemp ﬁF{ CS’I Fllhm: F,cmp &F;
CS, 12 10.7 1.3 12 11.0 10 | C8, 3 83 — 55
CS; 50 3157 14.3 50 3rs 125 | C5'; 12 11.0 1.0
CS; 2 4.0 — 20 2 - - 5, 52 40.2 11.8
CS, 11 7.8 2 11 10.5 05 | C8, 50 24.0 26.0
CS, 53 41.0 12.0 53 - - C5'; 91 59.0 320
CS; 99 81.3 17.7 99 85.0 14.0 C5’, G0 55.0 5.0
CS; M 27.0 7.0 34 - - C5', 53 46.2 6.8
CS, 46 320 14.0 46 7.0 390 | C5% 16 14.0 2.0
CS, 39 353 7 39 17.5 21.5 | C§, 4 140 —100
CSy, 97 59.0 38.0 97 - - CS8'\4 k| 1.0 2.0
Cs, 2 200 —18.0 2 7.0 — 50 | C5,, 38 25.5 12.5
CS;, 0 6.8 — 6.8 0 9.5 — 95| C8: T3 56.5 16.5
CS,s 1 7.0 — 6.0 1 - - cs',;, 52 47.0 5.0
CS,. 66 3150 1.0 66 - - C8,, 65 537 11.2
CS8ys 52 38.0 14.0 52 310 15.0 CS'ys kY 18.5 18.5
CS 67 18.0 49.0 67 47.5 19.5 | €8y 99 67.3 31.7
CSyy 36 330 3.0 k1] 19.0 170 | C8; &4 434 20.6
CSys 15 263  —I1.3 15 - - Cs'yy 15 270  —12.0
CS, 47 37.0 10.0 47 45,7 13| C8, 42 420 0.0
CS;, 37 230 14.0 37 - - CS8, 91 68.0 230
CS,, 60 59.0 1.0 60 - - CS8',, 58 614 — 34
CS;. 53 28.0 25.0 53 - - C8,, 98 72.0 26.0
CS;, 1 33 — 23 1 10.0 — 90 | C8y 53 54.5 — L.5
CS,, 49 420 7.0 49 - - cs,, &7 69.5 17.5
CS; 15 19.0 — 4.0 15 - - C8,, &7 68.0 19.0
CS, 14 18.0 — 4.0 14 15.0 — 1.0 CS8'y 29 26.0 3.0
CS8,, 52 42.5 0.5 52 550 — 30 ‘7 49 40.0 9.0
CS; B4 16.0 48.0 B4 73.0 110 | C8,; 50 40.0 10,0
CS;; 48 29.0 19.0 48 - - CS, 65 65.0 0.0
CS,, - - - 98 61.7 36.3 o 79 60.0 19.0
CSy - - - 2 21.5 —19.5 | C8y 4] 270 14,0

- = = = 85 62.0 23.0
CS;, - - - 13 15.0 — 20
CSy, - - - 45 220 23.0
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by belonging to Py, and By, can avoid the responsibility of the consequences of the
winning decision. The analogous interpretation can be made about the subsets of
P;; and B;;,. However, when the .ﬁFl is positive this trend is greater in the winning
coalition. The subsets of Ay, and A;, reflect the willingness of certain MP’s to
maximize their own benefits by opposing the majority of their parties. This may
under certain conditions also be useful for their parties: the flexibility in the discipline
in this respect may pay back in the following elections in terms of more votes.1®
Because AF,;>0, the maximization of the individual benefits of MP’s takes place
more often when they belong to the winning coalition.

To sum up, we can say that the results of our analysis within given coalition
structures are very closely congruent with Riker’s coalition theory, although the
tendency to form minimum winning coalitions can be due to other factors than
Riker assumes.

5. Conclusions

The set-theoretical description above aims at providing a logical foundation for the
analysis of parliamentary voting behavior. We have also formulated it to give a
conceptual frame within which one can extend Riker's theory of coalition behavior
and test it reliably with roll-call data. The results support Riker’s theory (its size
principle) but also lead us to look for an underlying causal mechanism rather than
to assume individual rationality, which Riker bases his theory upon.

The parameter AF, used to test Riker's theory indicates the deviation of the
observed empirical F-value from the theoretical F-value. We can still improve this
measure by changing it from absolute to relative. This naturally will change the
content of Riker’s theory, which after this change could be stated as follows:In
voting situations similar to n-person zero-sum games with side-payments in a given
coalition structure CS,, the relative size of W™ to W™ is smaller than the relative
size of the losing coalition L™ to L{"",

If we inspect the winning coalition W,, the deviation of W™ from the W™ is
caused by the subsets of Pyw,, Bw;, Aw;, and A;_. In the same way the deviation of
L™ from L{" is determined by Py;, By, AL., and Ayw;. The greater the subsets
Pwi, Bwi, Aw, are and the smaller the subset Aj, is, the closer W™ js to Wit 1L
In the relative measure one should not take A, into consideration, because it boosts
the size of the winning coalition irrespective of the will of its members.'? If we divide
the union set of (Py; +Bw, +4w;) with W{™* and multiply the result by 100 we get
the amount that these subsets decrease the winning coalition as a percentage. The
same can be done in case of the losing coalition. Thus we will get the parameter
&Ff that measures the relative size of the winning coalition.

Py, + B, +;1W£ _ Py + By +ZL| )

AF; =100 (
W; heor Lllh cor
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If we take into consideration the equations W™ =W — Py, —Bwi—Awi + AL,
and L™ =L — Py, — By, — Ay, + 4y, We will get

AF = 100 (Lfmp—-‘?m _ Wi — Eu)_

thea h
Li cor W; cor

EFT has been derived so that when :f‘.FT:}O, the results support the above ‘im-
proved’ Riker's hypothesis. We have not calculated the parameter values according
to this measure but it seems to be necessary to develop Riker’s analysis in this
direction in further studies that apply it to parliamentary decision-making.

NOTES

1. W. H. Riker, The Theory of Political Coalitions, New Haven and London: Yale University Press,
1962, pp. 32-33,

2, CI, C. Adrian and C, Press, ‘Decision Costs in Coalition Formation®, American Political Science
Review 62 (1968), pp. 556-563; 1. L. Bernd (ed.), Mathematical Applications in Political Science,
IT, Dallas, Texas: Southern Methodist University Press, 1966, p. 165.

3, The symbols U, N, ¢ are used in their customary meaning. See e.g. $. Miettinen, Logiikan
perusteet I (Elements of Logic I}, Helsinki: Yioppilastuki ry, 1571.

4, The set of all coalition structures can be symbolized by CS.

5. This formulation corresponds to the customary concept of *group combination®, of Tables 111
and IV,

&, If there are minority or majority rules in case of certain roll-call votes the calculation of F-values
becomes more complicated; see M. Laakso, Peliintinen koalitioreoria polititkan tutkimuksessa
(Political Theory of Coalition in Political Science Research), Unpublished Master's Thesis,
University of Helsinki, Institute of Political Science, Helsinki, 1971, p. 47.

7. See e.g. P. Nvholm, Swomen eduskuntaryhmien koheesio vuosien 1948=-51 vaalikaudella ja vuoden
1954 valriopdivilld (The Cohesion of Finnish Parliamentary Groups during the Sessions 1948-51
and the Session 1954), Bidrag til kinnedom av Finlands natur och folk utgivna av Finska Veten-
skaps-Societeten, H. 106, Helsinki, 1961.

8. The coalition structures of Paasio’s period are symbolized by C5° because they were com-
posed of different parties than during Lehto's and Virolainen's periods.

9. For a more detailed analysis see Laakso, op.cir., pp. 72-74.

10, It is worthwhile to note that the parties that had relatively large ‘inner complements’ in our data
for a Cabinet period turned out the greatest winners in the elections that followed this period.
Thus the Social Democrats won in 1966 and the Conservative Party in 1970.

11. A weakness of the AF, parameter used here (and also the weakness of Riker's theory) is that if

nearly all parties belong to the winning coalition then .ﬂ.F,}I] because (Pyy+- Bwl-i-ﬁw,) is
natural greater than (Pp+Br+240)
12. Similarly 4y, cannot be taken into consideration when calculating the losing coalition.



