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Institutional Effects op Commjttee Behavior:

Oy, You Can't Sto Sm the Roses When Plavies a 5-F n G,

Introduction

Conbi ning philosophy with enpirical analysis is generally a dan-
gerous thing to undertake. Sonething will always be lost in the
translation. Nonetheless, in nost instances such an endeavor is
warranted. This paper provides a brief overview of a central concern
in the debate between proponents of classical denocratic theory and

! This concern reduces to whether the

enpirical denocratic thought.
contextual elenments of a polity (more specifically the institutional
structure) have a significant effect on denmocratic practice. The
enpirical work in this paper attenpts to show that changes in the
structure of a "denocratic" ‘decision-nmaking arrangement can affect the
outcones for that arrangement. Further, it is possible to nodel such
an institution and subsequently to predict certain classes of out-
comes.

At the general level, this paper is concerned with the apparent
conflict between normative conceptions of denocracy and the enpirical
world of denmocratic practice. As Bachrach (1967), Patenman (1970),
Hol den (1974), and Joseph (1981) have pointed out, the conflict arises
from a reformulation of "classical" denocratic theory in hopes of
nmaking it nore clearly conformwth the enpirical world. O assical
denocratic theory suggests an ideal with which all of the people

nmake, and are entitled to make, the basic determning decisions on

inportant matters of public policy" (Holden, 1974, p. 8). O course,

sone normative concern is voiced over who qualifies as "the people, "
what constitutes "basic determning decisi Ions, " and even what are
"inportant nmatters" of public policy.

On the other hand, scholars such as Schunpeter (1950) and Dahl
(1956) question the value of these classical concerns when studying
the world about them These "enpirical" theorists of denocracy
contend that little support is found for classical denocractic val ues.
As a result, denocratic theory needs to be restructured in order to
épproxi nmate the possible instead of the ideal. I ndeed, Dahl (1970)
pbi nts to a nunber of external forces which appear to rigidy
constrain the full participation of citizens in making policy
deci si ons. He includes such things as constraints on information,
opportunity costs, and economes of scale in decision-making arrange-
ments. Cenerally, the enpirical theorists suggest that in a conplex
"dermocratic" society we may find nmany phenonenon which classical
theorists would not expect to occur. W find that citizens are not
concerned with participation. W find that citizens are not aware of
who represents their wishes. W find that citizens are not nodels of

liberal values encouraging and respecting diversity.?

This raises an inportant question. A though critics of enpirical
and "elitist" denocratic théory assail those theorists on the basis of
the assunptions they make about the role of the citizenry (Patenan,
1970) and conclusions reached based on a particular social and
econom ¢ order (Joseph, 1981), little enpirical work has been under-
taken to counter these clains. Such clains directly address the
static conceptions enpirical theorists have of the institutions wthin

whi ch individuals participate. Qearly when Schunpeter wites about a



conpetitive party system ha has a barticul ar nodel - of political
society in mnd. Wiere Dahl wites concerning the linitations to
denocratic decision-making, he is nodeling large-scale political units
which are constrained by production and organizational features
pecul i ar (although perhaps ubiqutous) to nodern society. However, in
neither case is there concern with the ideals of classical theory.
The result, of course, is a constrained vision of denocracy. |ndeed,
the possibilities for alternative political nodes of organization are
thromn out for the static picture envisioned by such theorists.
Qearly, the enpirical evidence exists that under a particular set of
conditions. a citizenry is not terribly interested in the functioning
of the polity. Wat is inportant to understand is the set of condi-
tions under which a polity nore closely approximates the ideals
offered under classical denocratic theory. This is what this paper
will develop: a way of understanding the effect of institutions on
i ndividual behavior. W wll then exam ne what changes are wought in
that behavior when institutional rules are changed. Mre generally,
we wish to wunderstand the intersection between enpiricism and
normative ideals.

The context of the decision-making situation, it wll be argued,
has inportant inplications for determning who will take part in
determining outcones, how proposed outcones are ordered, and how an
outcone is reached. Further, there is no reason to expect these
institutions to be static. A literature deriving from Arrow (1963)
and Buchanan and Tullock (1962) suggests that institutions are
configurations of rules, and that these rules provide nuch of the

context for decision-making arrangenments. Arrow provides us with a

particular type of democratic institution, and then traces the |ogical
inplications arising fromsuch an institution. Buchanan and Tul | ock
suggest that institutions are orderings of rules which achieve
particular outcomes for individuals. Gstrom (1980) carries the point
further, suggesting that institutions are artifacts which are designed
by individuals to provide predictability in the relations between
individual s when confronting collective decisions.

The presunption behind this literature is that a discrete set of
elenents are inportant for the outconmes of any decision-naking
process. Among this set of elenents are: the environnent constrain-
ing the decision —including such things as the characteristic nature
of the outcome being sought and the technological and econonc
feasibility of some decision; the structure of preferences that
individuals bring with them in making a decision; and finally, the
structure of the decision-making institution itself. Each of these
elenents are presumad-to have inportant inpacts on the outcones and in
turn to have inportant inplications for the denocratic involvenent of

individuals in the decision process.

A good deal of literature has been devel oped on the first two of
these el ements. The question of whether goods have public or private
characteristics was initially adressed by Sanuelson (1956). The
inmplications of the characteristics of goods was in turn discussed at
length by Qdson (1965), and Odson's free-rider thesis has been
explored at length in many different forms.® Qher work has been
undertaken on the question of how preferences affect the out cones of
ordered institutions. Qearly the early work by Arrow (1963) and

Black (1958) center on how distributions of preferences affect



outcomes. Mre recent work by Enelow and Hinich (1981) has tested the

inplications of various distributions of preferences in affecting:

outcomes. Meanwhile, there exists a nuﬁber of surveys of this work
and its inplications for outcones.*

The least considered branch of this general work concerns that
which is of the greatest interest to political scientists: the exam
ination of the structure of the decision-nmaking institutions them
selves. Some work has been undertaken, notably by Shepsle (1979) and
Shepsl e and Weingast (1981), in which the elenental structure of
decision-making institutions are examned in an effort to understand
the inplications of structure for outcones. Thi s. work has renai ned
largely conceptual, and so far, little attenpt has been rmade to test
the inpact of institutions on outcomes.® Testing the effects of

structure is the enpirical focus of this paper.

An Interesting Problem

Wile the claim was earlier made that little has been done to
focus on the question of howinstitutional structure affects outcomnes,
some work has been undertaken which inplies the effects of structure.
This_work has been found primarily in the experinental study of
political science — work which has its primary focus testing game
theoretic solutions. Solution concepts are inportant, as-von Nuenmann
and Morgenstern (1944) argue, in that they are "plausibly a set of
rules for each participant which tell him how to behave in every
situation which nmay conceivably arise" (p. 31). Thus, the
mat hematical structure of any solution energes as a prescriptive

rationale for individuals in how to order their available strategies

within the context of a defined conflictual or decision-making
arrangement. The application of this abstraction to political science
is best given by Riker (1967). Riker contends that two questions need
to be addressed:

1) What is the mathematical solution to a gane?

2) Wiat is the strategy which will ensure players of

achi eving the solution?
R ker then argues:

An answer to the first question indicates what may be

anticipated as the outcome of political events. |f we know

it, then, if also we can assume players are rational nmexi-

mzers of utility, we can predict the political future with

some confidence. An answer to the second question (about

strategies) permts political engineers to give advice to

politicians about howto behave successfully (p. 642).

Political contexts then are thought to closely resenble the ganes
nodel ed by gane theor;/. Gane theoretic nodeling of decision-naking.
situations is thought to allow the derivation of solutions which
provide prescriptive advice to individuals confronted with a large
nunber of potential strategies. Further, such solutions are thought
to be capable of predicting the outcomes of decision-nmaking
situations.

A good deal of experinmental .work has been undertaken during the
past 15 years, with very mixed results. Political scientists have
turned their attention to a variety of game theoretic solutions —
using experimental studies — in order to find a solution which
provides the best fit to the data. Studies have exanmned the Core
(Berl et. al., 1976), the von Neumann-Mrgenstern Y-set (Riker, 1967;
Westen and Buckley, 1974), the Bargaining Set (Buckley and Westen,

1976), and the Conpetitive K-set (Mkel vey'et al ., 1978; O deshook and



Wner, 1980). GQhers have similtaneously attenpted to test a series
of these concepts (Fiorina and Plott, 1978). And still other research
has begﬁn to exanmine outcomes where nmany gane theoretic solutions
exist (MKelvey and O deshook, 1979a). Yet, as one exanple will
denonstrates the results of these tests are less than conclusive.
Instead, it appears that a variety of solutions work. Further, the
inplication of the results of these experiments — as it wll be
argued — denonstrates that the outcones vary with the specific
structural conponents nodel ed into the experinent.

A set of experinents by MKelvey and O deshook (1979b) exam ne two
different conmttee games with an eye toward finding whi ch.sol ution
concept fits. Briefly, both of these ganes were sinple najority rule
committee ganes in which individuals had defined preferences over a
finite set of proposals. The first game concerned vote trading in
which players select the alternatives that they will either pass or
fail. Athough a Core exists, the initial set of trials found that
the Core was chosen by players only 45 percent of the time.® This was
when players disaggregated the choices available to them in naking
pai r-wi se conparisons between alternatives. By a sinple change in the
rules —where MKelvey and O deshook forced conparisons of bundles of
passing and failing alternatives —the Core was obtained 100 percent
of the tine. The conclusion by MKelvey and O deshook is that the
alternative space under this type of game was far too conplex.
Changing the structure of the gane to allow consideration of only
bundl es of alternatives (which sinplified individual choices) resulted

in outcones which fell in the Core.

In a simlar gane, MKelvey and O deshook found that where players
had conpl ete ordinal information over the preferences of other players
(al though not know edge of their payoffs), the Core appeared only 43
percent of the tine. However, where individuals did not have this
information the Core was obtained 74 percent of the tine. MKelvey
and Ordeshook argue that this interesting result is largely due to the
conplexity of the domi nance relations between the alternatives they
enploy. Their claimis that:

The effect of inconplete information seens to be that sub-

jects are then forced to internalize the rel evant preferences

of other players and, in doing so, learn better the dom nance

relations in the gane. They are forced to consider all

alternatives in the process of collecting information and do

not have the visual signal of alternative E [an obvious

alternative to the Core] "high" on the list for a majority.
(p. 15)

The tentative conclusion that they reach, although as they adnmit it is
not readily susceptible to theoretical consideration, holds that where
individual s have a great deal of information about preferences, but no
incentive to uncover doninance structures, the Core is less likely to
occur. Where individuals do not have information concerning the

ordinal preferences of others the game converges to outcomes in the

- Core.

The inplication of these two experimental ganes is that where
changes in the structure of the ganme occur, one mght expect
perturbations in out comes (here —in and out of the Core). MKelvey
and O deshook admt that they have no theoretical tool available to
them which would explain this variation. Nonet hel ess, a close
examnation of the institutional structure of these games (hol di né
preferences and external characteristics of the environnent constant)

nmght yield a neans of coming to grips with these variations. Such an



exam nation mght also aid in explaining the anonoly that political

scientists have found a variety of (often nutually exclusive) gane

theoretic solutions useful in predicting outcomes for their
experinments. Further, an understanding of the effect of structure on
explaining this variation mght provide a wuseful heuristic in
developing the larger inplication of the effect of structure on

denocratic practice. That is the concern of the next section.

Institutional Structure

If institutional structure is in fact inportant, then it is
necessary to nodel a structure which is subject to enpirical testing.
A propiptious way of proceeding is to devel op a gane theory experinment
which may test differences in institutional structure. After all, in
the real world, testing differences anong institutions requires a
substantial investnment in research effort and dollars. Further, all
too often different institutional arrangenents in the real world are
acconpanied with a large variety of confounding el ements which are not
subject to the researcher's control, and which nay dramatically affect
the results obtained fromthe research.

Experinmentation, then, has a nunber of advantages. First, it
allows control over the context. In other words, the variables of
interest are those that the researcher is able to choose to study
(assumng that proper controls are offered over internal validity).
Second, while preferences are sor'ret.hi ng which are generally considered
to be unknowabl e (or at |east confound research probl ens), preferences
can be induced and controlled within the context of experinentation

(see Smith, 1976). Third, a structure of an institution may be
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carefully nmodel ed in order to study particular changes. The advantage
here is that institutions may be created and then recreated. Control

is enhanced over elenents which are deened inportant. Finally, the

" measurement of outcomes can be precisely located, since along with

preferences, the type of outcones can be well specified. Measurenent

probl ens, then, are substantially reduced.

A Set of Asgupptions

In this section we are concermed with formulating the elements of
a pgeneric decision-making arrangement in which individvals are
required to arrive at a collective deeizion. The mofel will be that
of a committee process in which there existe a defined procedural
operation. As will be shown, we will oot be concermed with the
effects of different structyres of preferences for cutcomes, moy with
the “eavirommental" impact of a wide variety of contextual varizbles.
Instead, the ewphasiz will be on only the atructural wariables of a
generie decision-making institution. We will begio by discussing a
set of aesumptions about what individuale kpow concerning the

arrangement.

Asevmpgjon 1:
Individusls know the number of people im the arrangement. Very
aimply this can be represented by:

K= (1,2,...,n}.

Aggumption 2:
Individuals know the boundaries of feasible altermatives. These
altermatives are represented as 'A' which is a compact, convex set of

R@ ~= an m-dimensional Euclidean space.
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Assumpbion 3:

Individuale know their preferences over 'A'. This js & atromg

assumption which requires that 3 comditions be met:

A. There existe a3 set of strategies 'S" associated with each
alternative in 'A' such that where a ¢ A and § =
(31’52""’311) is a vector of Btrategies for the n mem-
bers of the decision~making arrangement, we can write a
function £(8;a) which gives the stratagies available to
gach individusl given some alternative in 4.

B. Sacond, there existe a set of ocutcomes., Furthar, thers
is a wapping of alternatives onto outcomes such that:

a,beA— x,yefl

C. Third, there exiats some set of binary preferepce rela-

tions such thar:

& is defined on all x,y ¢ 8. And the 1 individual has

an :
ideal point P; such that: Xy ¥ is equivalent to

Hpi-x|]<ﬂpif)rll where {|e[] is the standard Euclidean
norm,

Assumption 4&:

Individuals have a set of dominance relatioms such that:

A. far x,y £ §; xDy if [{il:u,:.i :r)]>[(i|>'ei x)]; and

B. gxef: xDy¥yef - {xh .
This gecond condition merely says that there does not exist any out-
come which purely dominstes all other outcoméa. In s game theoretic
sepse, Lthjis meane that the Core does nor exist. Ir effect, this
asumption cowplicates the conditions uader which outcomes are arrived

at.
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Individuals obtain real-value payoffs from each outcome, slthough
theze payoffs are pot .tranaferable. nor are gide payments allowed.
$imply, thea, for each.peoint x ¢ @ there exists a mapping of payoffs
to individuzls euch that:

X =) @ where @ = (ml'"’:c’"""‘"n] the payoff to the 1-— individual

for some point x e Q is w; . There is, then, an ordinal utility

function for an individual uy x) = n:i such that, given assumption
3¢ above for a pair of outcomes:

Xy e 8 xgy MFF u ) > u ) <> |lp x| < |lpg -yl

Assumption §:
Finally, individoals know the context within which they mnake
decisione, i.e., they know those institutionzl rules affecting the

decigion-making process.

Minimsl Ipetitutional Rules

The concern in this paper is with the effect of institutional
structure on deciajon outcemez. In order to tackle gnly the effects
of structure, we have aassumed that individual preferences are well
apecified and ordered. Further, locating ap agreeable point over some
space of alterpmatives is not condirioped by the externtal character-
istice of the peint. The point hes no baggage accompanying it — no
ideclogical predispositoms, no public/private goods, characteristics,
etc.

Because of contrel of externsl variables, it is possible to turn

attention to the structure of the decision-msking arrangement. First,
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we will argue that many different types of structures are possible.
However, there seems to be a set of underlying dimensions to any
deci si on-naki ng arrangement. The structural dinensions include:

1) Wi can be considered "covered" by the arrangenent.
(Boundary)

2) What can be considered by individuals in the arrangenent.
(Scope)

3) The aggregation rule used to inplement some decision.

4)  Communi cations channels available to transmt prefer-
ences, threats, etc.

5) Procedural rules to determine the method by which propo-
sals are conpared.

6) Position of players that constitute inequalities in
consi dering, ordering, or inplenenting proposals.

IR 1,2: Boundary and Scope Rules

W will not concern ourselves with these first two elenents.
Firsts by Assunption 1, nenmbers are presumed to know many individuals
are in the decision-making arrangenent. W also assume those
i ndividual s make decisions for thenselves, or at least solely on the
basis of the value they derive fromthe proposals selected (this is an
implication of Assunption 3). Seconds we have assurmed that the scope
of the decision which can be exanined is fixed. This is derived from
Assunption 2 in which some 'A is defined as the set of admssable
proposals (see Shelpsle, 1979, on ways to nodel "germaneness" in
institutions).

Now we can turn our attention to the remining four ni ni mal

el ements of institutions.
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1B 33 jon Bules

These tules define what can be comsidered a wimning proposal. In
order to do 80, we must specify coalitions of players, sioce most
decision~making arrangements. of intereet require more tham a aingle

individusl to enact a propeeal. A coslition is some:

B = (Cl,cz,..,_cs) Where: B ie the set of
all possible com-
Let: {C,} = n of persons in coalition C binatioms of in-
i 3 dividuale varing

Further: {(C ACyN---NC,) = N from size 1 to n.

However, not all coalition are “winnipng."™ Let us redefine the set of

winning coalitioms 'W' such that:

WeRg; and Where: i=0 if odd, 1 if
a+i even; k=g decisien
H-{C.ENI{C.};—!(—) rule for aggrega-
J J tion votee, i.e.

k=1 for simple ma—
jority rule, and
k=l.5 for extrs—
ordinary majority,
etc.
Our aggregation tule, n4i  then limite the et of coalitions to:
)

EfNw {or W).

IR 4: Commoications Bules

Comminications channels are fundamentally concerned with providiag
information to proto-coalitioms. Gener.ally, comrunications channels
do twe thing in padeing preplay communications:

1] Constrain the pumber of the messages seut .

2} Comstraio the plsrity of the messages sent.

The effect of comstraining the number of mespages sent iz a wtraighe-
forward propesition. Institutioms all impose some comfrcl over the

number of meseages whiech can be tramsmitted between and among members.
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Where few messages atre tranemitted, the total amount of informatiown is
limited. Where the number of messapes increases, a potemtially
greater smount of information can be transmitted.’

The communications chacnela can alao limit or increase the clarity
of a messege sent. Communications chaonels can be zoaceived as a
series of rTelays through which meessges sre passed. In such cases,
one could assign seme 'e' as a parasmenter indicating the fraction of
the memgage which is tranemitted {whether whole or irn part with
0<ex1). Ozpe can also define some '¢' am the ¢ommunicatiome chamnels,
with 'n' equal to the number of such chaanels. If 'e' is strictly
less tham 1, then the clarity of the message received by the P
channel will he (ec)n_l, which wmeans some cumulative loss will occur
in the informatiom transmitted in the message {see the discussion by
Williamsom, 1967, on contral lcs_s). Ho matter what the structure of
the relatiomehip of "e' to c’.“'l {whether strictly cumulative,
additive, or some markov correctiom procesa), when e<l, the clarity of
meggages will deteriorate as channels increase. In this case, both

the number of channels and the level of ‘e mstter for the clarity of

. the message.

IR 3: Proceduyal Rulen
Fundamental te any decision-making arramgement is the maonner in

which proposale are arranged and the order in which they appear.

Farqubarson (1969) peiate to twe different "core" binary veting proce~ |

dures: the ndment procedure and the successive procedure. We
assume some binary precedure:
Plx,y) which determines choices between pairs of alternatives.

Further, some x € 1 is a winning proposal iff {x £ W|# xDyl.
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Hiller (1977; 19BG) outlines in detail the different choice procedures
and their implications. Basjically:

1) Amendment -~- Two praposala are paired for a m_ajority
vote, the defeated propesal being eliminated with the
surviving proposal being paired with a third proposal for
a second vote. The propesal surviving the (m-1)th vote
in the winning wote.

2) Successive — Proposals are voted pimply on their own
basis. The first proposal is voted up or down. If elim-
inatad, the second propogals is considered and voted up
or down, ete. if voted up, that propoeal becomes the
decision snd votimg stops. Lf the firsr (m-1) proposals
are voted down, the one ramaiming proposal — gemerally,
acme implicit statws guo — is the decision.

The upahot of these procedures is that under nomcooperative voting
(where voters are aciing either etrategically or sincerely) the amend~
went procedure results in out¢emes i the pareto optimal space, and
hence, is "better” thanm the successive procedure which may not have
outcomes in this set (see Propositiom 3; Miller, 1%77). Meanwhile, az
& corollary to his Theorem 6§, Miller (1980} suggests that under any
majoritarian procedure, cocperative voting assures parete optimality

(p. 89).

IR 6: Position Eules

Position rules epable particular individualse (or set of individ-
uale)} either Lo enjoy povers shared or not shared by other members,
The results, of course, are institutionalized egualiries and
inequalities among memb'ers.of the decision—-making arrangement. T will
suggest two waye im which inequalities are institurionalized.

Firet, one member {or eat of members) could be given excess votes,
8o, with 8 = (1,2,...,n) members of the arrangement, the ith member
¢ould be given (l+e) votes such that the set of winning proposals is

transfoarmed from:



17
xeW whure- W= (ng, N}{Cj }2‘% as previocusly defined
ta .

x £ Wt where Wr= (CiEN]{Ci}Z(n—':J;i]

w& now have the results: {Ci}ﬁfcj}

with the case [Ci}=[Cj} where oo feul advautage accures to the
members of (Ci)

. and the case {Ci}({cj} where the members of (C;) should be able

to zelect pointe ¢loser to their ideal
points.

Bowaver, our comcern fe with decieion—waking arrangements which

approximate democratic jnstitutioms. Weighted wvoting, although
occupying some space im democratic theory {see Mill, Repregeptative

Government) bhae mever gained widespread acceptance.

The second approach to modeling inetitutiomal imequality is via
defining control over the agenda, i.e., who is able to set up the pro-
posals under comsideration. This will be the approach here. A good
deal of research has been expended on this gquestiom (cf. Plott and
Levine, 1977}. Shepsle aud Weingast (1931} suggest that agenda set-—
tiog invelves three elements:

1) gdding alternatives to the agenda;

7} deleting alternatives to the igenda; and

3) gydering the elements of the agenda (p. 24).

They formalize and develep a set of implications im their paper, and
the reader ies referred to it. A flaver of their development is
briefly cutlined here. Firét, assume some unigue player (or subset of
players) is provided with one or wore of the following agenda-setting

elements:
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First, there exiasta some X which ic 2 "proto-agenda.” Second,
b — B where D = (Dl,nz,...,nr) subsets of coalitions compoaed
either of one player or wmore.

1) Adding - Some (D;} is empowered witk selecting F(X)eX,
{The subset {D;) can develop a subset of pro-
posals to I.)

2) Deleting - Some (Di] is empowered with selecting G(F(X)) —
F(X). {(The subset (Di) can selectively elimi—
nate proposals by developing a eubsat of
proposals to F(I}).

3) Qrdering - Some (Di) ia eumpowered to sgleet B{G{(F(Z})) &
G(F(Z}}! (The subset (D.) can order the
subset of propossls G{F(X)) in any permutation

of the elements contained in the subset).

In the rare case where (Di) = 1, outcomes are likely the agenda-
setter's ideal point. However, where (Di) £ 1, it appearse that the
result is less constrained and will often fall into the pareto optimal

set {though it need nmot).

Predicti Sutcomen

Briefly, we have developed an n-person, m—dimensiaual voting
model. This modal vaﬁes in some respect from aimiliar models {e.g.,
McKelvey, 1976; Cohen, 1979) im that it more fully describes the set
of insfitutional structures which way affect the process of formulat-
ing, debaring, and ratifying a proposzal. Two thinge have been

chserved abont such models. Where the aggregation rule ie weimple
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majority, the communications channels are open, the procedural rules
are a nodified successive process, and position rules reflect equal-
ity; we find:

1) Proposals my appear .aII over the alternative space

unl ess particular symetry properties are met (Plott,
1967; MKelvey 1976); or
2) Proposals converge to a ganme theoretic solution (see
MeKel vey, O deshook, and Wner, 1978). In other words,
an equilibrium emerges.
The first expectation is derived theoretically. The seconds while
resting on some theoretical properties, has been supported by a good
deal of research (MKelvey, et al., 1978; Laing and O nsted, 1978;
McKel vey and Ordeshook, 1979).

G ven recent concerns voiced by many over the absence of equilib-
rium and the special role played by institutional structure (see
Ri ker, 1980; Fiorina and Shepsle, 1981), we wll turn toward a
different set of questions. W wll ask whether changes in the rules
of a decision-nmaking arrangenent result in differences in outcones.
Further, we wll attenpt to predict the outcomes energing from
particular changes in structure. Developing a full set of predictions
for every change in institutional structure is a tine consumng
process involving nore space than available here. The object of this
section is to provide some flavor of the institutional nodeling
approach. W will discuss only the effects of changes in comunica-
tion rules on outcomes. Al other institutional rules will be held
constant. This is consciously done in order to inpute any changes in
outcomes to the institutional rules being nanipul ated.

First, we need to establish the general space of alternative from

which individuals wll choose. Then, we may look at the effects
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accompanying rule changes. Recall cur previoue mapping of alterna—
tives and strategiea ontoc ocutcomes, and a fixed aset of dominance
relatione, we may =stablish a covering of subspaces which are optimal
for each cozlition. Let us begin with aome:

T. =R

3

T. iz the convex hull of the ideal points of the members of
the coalition

Cj where Cj € ¥, This convex hull has the property that:
T, ={xeT; T, |x
5 Yk J] oy}
It is pot the case that:

w.(x) > u.ly) ¥x
1 *Yiec,
]
In characteriatic function form, however:
T, & ¥ where ¥(C.) = maz min(x) If: itgcC,
b 1 ik 1
k £C,
¢ 3
This establishes that the eet of points coutained in the covering Tj

ate patefo optimal. TEowever, it can also be shown that this set is

not stable for the members of the coalition Cj as:

v;(p;) > ui(’;) % x Where: x £ p;
E .
But: J
\!j(pj) > "‘j(pi) Where: i P i
And:
vilp;) > ui(pj) Where: 1§ §

S5imilarly, there exiat points in other ¢oalitions such that they
are preferred to peimts in the Tj. In effect, then, rthere exiats a
large set of pareto optimal coalitions defined by the convex hull of
all the players ideal points. The general set 'T' comsiste of:

TatdT

B>
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We expect that wmembers of coaliticns would choose atrategies which
will yield them outcomes somewhere in 'T' {and possibly some subset of
‘T'),

As noted, these points lack stability. However, von Neumann and

Morgenstern have developed atabilicy criterion which require internal.

and external stability in dominance relatioms. There criterion have
bgen adapted and utilized in wmany subsequent aclution concepta. Where
we have:r .
o~ il
TET Where: T iz & stable set
Then conditions 1 and 2 must be satisfied:
1} Internal Stabiliry
If x,v € T, then neither u, (x) > u;(y) or u ) > 1 (x}
¥ie Cj; Cj e W
2) External Stability
If x,¥ & T and z £ T and ui(z) > ui(x);a ui(y) > ui(z]
¥ie Cj; Cj ew ’
Thie brings us t¢ a treatment of commuaicatioins rulea. We will
argue that individusls go through a two~step process. First, they
attempt to locat 'T' (or coalitiom specific subset of 'T') which enjoy
optimality properties. Second, they try te develop stable proposals
irn the ser /I\ To take either step (and they are lexi'cographically
ordered) requires informatiom. The case in which no informatiom is
¥nown to members of the decision making arrangement is where:
1} The distribution of other individugle preferences is
unknown; and

2} The pre-voting proposals offered by other individuals is
unknown.
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Individuals do rot zct under complete ignorsance since they know their
payoffs accruing to amny point selected in the apace. Farther, they
knew the proposazle being voted ¢m.

48 8 result, individuals are faced with some probability {unknowm
to them) of locating the pareto region. MNote, this region may be very
small coupared with the roral spece owver which ap individual bhas pre-—
ferepcea. The probability of guessing a point in this pareto regl:i.ou

would be:
T,
pr(I] .

Where 'A' approaches iofianity, the prob.lbility of selecting a pareto
point appreoaches zero. Where additiomgl informstiom is obtained, in-
dividuals use the cuee derived from such information to more clearly
estimete the surface of 'T'.

In effect, a5 the communications channels allow more information
flow, the likelihood of au individuz]l selecting & choise in the

optimal region increases. This can #asily be represented:

Let sotte 's’ possible commmications be represented by an ordered
-
vector [ = (11.12....,13).
Let {I.} be some 'j' number of communications.
Further, let ¥ be some potentially identifiable probability density
functlon (we can debate its shape) over ? of selecting & pareto
optimal region.
We then have: 1
3 - T .
as {1,} — 0 IIO EC0)dp = pr(l) = & = 0

and at the other extreme:

1
as {1} — s .rlf FBIap = pr(l) — L.
1

This basically saye that as compunications increases, so deoes the
likelihond that some optimal outcome will be aelected. By the same
TesBoning, 45 the pumber of communications increases, the probability

of locating pointe in T (which is a subser of T) increases.
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Hypogheaes

We are now iu a pesitien to develop a set of hypotheses subject to
empirical test. We will deal with two different decigion—naking
arrangements. In the first, all institutional Tules are held cometant
with communicationms being unrestricted, The second arrangement holde
all iostitutional rules constant with the exzception that communica-
tions are restricted. This enables z test of only the affects of the
communjcations rules on oubcomes across two differeant institurioms.
Our hypotheses, suggested by the model ocutline above, statee!

Eé: Where commgnications are unrestricted, the outcomeg of
defined decision making arrangement will appepT in T. 1I=n
this particular case T = the Competitive K set,

Egz Communications are restricted, the outcomes of a defined
decision-msking arrangement will appear in T. In this case
T = the set contained in the convex hull defined by the ideal
points of the players.

Note that the cutcowes of these hypotheses ave not completely mutually
o~
exclusajve. 'T' is contained in 'T'. However, in an empirical test we

will examine the variance of outcomes for expected sets of solutious.

This will allow some [albeit imperfect) comparability.

This section of the paper will turn to the experimental apparacus
used to test the hypotheses listed sbove and will provide z set of
results developed from an experimental series. First, we will ezamine
the structure of the experiment, then we will turw toward amnalysis of

the resulta.

14

Ihe Experjmental Game:

The experimental structure of the game resemblas the committee
games utilized by Berl et al, {1976), Fiorina and Plott {1978),
McKelvey et al. (1978), and Laing and Olmsted (1%78), The experiment
has the general form of a majority rule committee game. Participanta
are charged with selecting a point in a two-dimepsional pelicy space.
Bach individual has induced preferences over all pointe in the policy
space {(the set of alternatives) while a subset of individuals (a
committee) must arrive at a collective deciszion selecting a point in
the policy space. Typically, this imvolves participants introducing a
seriee of proposals until agreement is reached, Briefly, the game
includes gight elements:

1) Individuals select a policy from a set of clear alterna-
tives.

2) Individuals have well=defined preferences over the zet of
alternatives,

3) Sidepayments are not allowed,

4) The aggregation rule is eimple majority rule.

5) The procedural rule is a modified "succesaive” Tule.

§) All individuzls are empowered to add alterpative pro-
posals; no individual is empowered to delete or order the
proposale undar consideratiom.

7) Committee members make a sequence of dscisions on separate
policy iesues. In other worda, the members play a
aequence of gemes, rather than a eingle game.

4s mentiomed, the decision-—making arrangements under serutiny vary in

terms of the communicarioms changels available. This meansa:

8) All meubers are allewed an unlimited number of messages to
other players.

8*) All members are limited to a finite number of communica~
tions to other players.
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The primary difference of this game with other simlar experinental
ganes is in structuring changes across institutional rules and in the
controls over the experiment. The game is conducted over an inter-
active, conputer system PLATd The program was designed and

instituted by the author.

The Set-Up:

Each player is connected to a conputer termnal. The program
allows individuals to utilize three different screens, the first for
geonetrically observing where prqposals appear relative to one's own
ideal point, a second for commnicating with other players, and a
third for voting on proposals. The first screen, the "proposal
screen", has overlaid on it a series of circular indifference curves
around an ideal point wth payoffs nonotonically decreasing from the
poi nt . Al points proposed by players appear on this screen. The
screen consists of a 350 by 350 point graphs with axes marked off in
increnents of 25 points. Players are able to choose freely over any
of the 122,500 points which exist in this space. In addition each
pl ayer had access to a calculation routine which conputes the val ue of
any point to the individual. However, the ideal points of other
players and their respective set of indifference curves are not
di spl ayed. Further, before beginning each round, the preferences of
each player is shifted.®

Players are able to communicate with one another in a hi ghly
routinized and constrained manner. Players are able to send four
types of nessages: general proposals, bargaining proposals, accept-
ance proposals, and rejection proposals. The nessage structure

enables individuals to obtain and send key bits of information about
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the points they_w’ll accept, reject, prefer, or points over which they
wish to bargain. Further, a conplete listing of who sent which types
of.rressages and those nessages' content is provided. Since the con-
tent of these messages is encapsulated and PLATO is capable of
handling a large nessage traffic and provides fast turn around on all
nessages, a limt of fifteen mnutes was placed on each round of the
gane. Part of the rationale was suggested by the need to efficiently
utilize the resources of the conputer system A so, since players
played nultiple rounds of the gane, this ensures that players do not
reach a level of boredom often occuring with people spending |arge
periods of tine at a conputer terminal. In order to ensure that
pl ayers are naking substantively different decisions, the ideal points
and payoffs for each player are changed during each round. Therefore,
no player uses a simlar set of preferences during the gane.

As part of the proposal procedure, any point on the screen is
acceptable. No voting action is taken until two menbers agree on a
particular point. This is acconplished when one player accepts
another's proposal. Once this occu.rs, all players are shifted to a
ratification stage. There the proposal is voted up orldovm. In this
respect the voting procedure resenbles a nodified successive proce-
dure. Any proposal, then, before facing a vote nust meet sone nininal

agreerment. .This is purposively done to encourage the fornation of

“coalitions and to encour gae bar gai ni ng. In a sense, this nodified

procedure enables individuals to distinguish between proposals which
are informative (and informal) in character, and proposals which are
serious bids for acceptance. Sinilarly, since the systemis easily

susceptible to providing individuals with far nore messages than they
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are capable of handling this systemwas designed to introduce voti nQ.
In essence, proto-coalitions intially formaround two players.

The ganing structure is in its initial stages of devel opnent, and
the results reported here are derived from a single pretest. Five
players were recruited from an undergraduate political science class
on game theory and political decision-making offered at |ndiana
University. The use of "sophisiticated" players in the experiment was
deliberate — not only were a set of results to be generated, but
criticismof the format was solicited. The payoffs to the players
were based on the ranked finishing place of each player. P ayers did
not know how others were ranked relative to their own position until
the conclusion of the game. They were nerely instructed to accunul ate
as many points as possible, and that payoffs would be based on how

many points they accumul ated at the conclusion of the four rounds.

Results

The hypot heses suggest that with unlimted comunications, players
will select points close to the Conpetitive K-set. In this

experimental series the K-set was:™
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Table 1

Competitive K-ser Sclutions

Coalition Roint
{512 &y:  (142,224)
1z By (184,226)
(2 3 4) B9 (217,206)
(3 45) B4 (185,165)
(45 1) : 8:;  (152,173)

The K-set salutione and the actual outcomes of the game are coutained
i Figure 1.

The hypotheses almc suggest that where communications sre limiged,
outcomes will occur more broadly in the interior of rhe convex hull
defined by the ideal points of the players. The convex bull is
illustrated in Figure 1 as the coonected line segments joining
together player's ideal points.

Insert Figure 1 here.

We expected rounds 1| and 2 to fall near the Competitive set, and
rounds 3 and 4 to vary outside it, However, such was net the case.
Although PFigure 1 indicatee the results clustered around the
Cowpetitive solutien, Table 2 shows that only round 3 had a coalitiom
which sel.ected a winning proposal which fell near the Competitive
golution (using the genercus measure of & 10 percent maximum error
rate) .}l  Round 1 found a cozlitiecm not predicted by the Competitive
solution. Round 2 obtained & competitive coalition, but the point was
a large distance from the ezpected solution. Round 3 obtained a
competitive coalition and a sclutiom clc'rse to that expected, Finally,

round 4 obtained & competitive coalitiom, buf a point far from the
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expected solution. Wit energed, then, fromthis experimental series

are mxed results.

Expl anat i on

The hypotheses were not confirned in this series of experinents.
However, this seemed to be nore a function of the structure of the
ganme than m sspecification of the hypotheses. First, adding a tinme
constraint on the game had the effect of limting conmunications.
Pl ayers conplained that they felt constrained in sending proposals and
that not enough tine was allowed for bargaining. Second, rank ordered
payof fs gave individuals little incentive to pursue better proposals
-- especially when not knowing the current totals of other players.
As a result players often seened to pick points disadvantageous to

themin an effort nerely to add to their stock of points.

Table 2

rom an Ex imental Serjes

Winning Winning Distance Frow

Coalition Proposaal E-set Scliutiopn
Bound 1 {135) (120,200} *
[full eommunications]
Round 2 (51 2} (175,250} 42,0
[full commmnications)
Round 3 (123) (185,250} ) 24.0
[limited communications)
Round 4 (23 4) {150,150) 62.2

[limited communications)

* Coglition mot in E-set
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In a sense, nothing earthshaking emerges from this series of
experinents. However, it nust be recalled that this is an initial
pretest of an experinmental tool. Further, it appeared that inadvertant
constraints on communications were added during the course of
devel opi ng the experinent. This suggests that the formal nodel of
structure mght correctly point to an wunderlying phenonenon of
committee behavior. Further experinent is warranted.

Goncl usi.on

The question of how institutional structure affects the workings
of decision-making is an intriguing one, wth many inplications.
Formal work and experinental research can focus on some of the
questions concerning what we mght expect from the functioning (or
di sfunctioning) of institutional arrangenents. Additionally, these
met hodol ogi es are capable of pointing out the role of structure in
affecting outcomes. If institutions are not "neutral unpires," then
attention should be focused on how institutions work to satisf_y
normatively val ued goals. Debates over the applicability of normative
ideals can be informed by experience (as enpirical denocratic
theorists claim. However, we must not constrain our own vision of
the adnissable set of collective arrangenents to what currently

exists. This is the value of nornative ideals.



31

Filgure 1

Same Theoretle Selutipns and Experimental Cutcomes

3501

-- 300

250

- 200
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100

Q 50 100 150 200 250

% Competitive X-set Soluticns
® Sxperimentzl Cutcomes

300

330

1See Skinner, 1973, for an excellent sunmary of these positions.
A 'so, see Joseph, 1981.

’Enpirical theorists generally conclude that the Unhited States

approximates sone nixed form of a denocratic polity. And, the .
enpirical evidence suggests little participation (Verbs and Ne, 1972;
MlIbrath and Goel, 1977), little political awareness (Stokes and

MIller, 1962; Wahl ke, 1971), and little "constraint" in val ue systens
(N e, Verba and Petrocik, 1979; Mdosky et al., 1980).

30ne mght begin by looking at the formally devel oped responses to
dson's work —work by Me (1980), by Schofield (1975), and by G oves
and Ledyard (1978). Further, one night want to exanmne the
experimental work which has attenpted to test under controlled
conditions dson's thesis. Included is work by Smith (1978), and
Marwvel | and Ames. (1979; 1980).

‘See for instance the general works by MacKay (1980) and Kelly
(1978) examning Arrow s inpossibility theorens. A so nore specific,
work by Harsanyi (1976). Al'so, see the general review article by
R ker (1980) on the general effects of this work for "the disnal
sci ence of politics.”

5 A few field experinments, largely dealing with urban service
delivery, have been conducted conparing different institutions as to
their output. See Ahlbrandt, 1973; Ostromet al., 1973; 1978; Savas,
1977; and Wl son, 1981.

fin a sense this result itself was of interest. Theoretically,
where the Core exists in a game, it will always be selected. The Core
has the virtue of being a domnant strategy for any set of players and
exhibits inportant stability properties. This has been borne out in a
good deal of research. See for instance, Berl et al., 1976, Fiorina
and Plott, 1978.

It might be noted that where the nunber of the nessage is
unlinited, some problens mght arise with information overload. That
is to say, too nuch information may be as confusing as too Little.

8The conpetitive set is a logical outcome for the 5-person gane
described below. First, the solution requires substantial bargaining
on the part of the players. This is aided by the unrestricted nature
of the conmunications rules. Second, the K-set yields a narrow set of
coalition pairs and points over the alternative space (see MKel vey
and O deshook, 1978). Third, the K-set has been found to obtain in
simlar 5-person ganes with great regularity (see MKelvey, O deshook,
and Wner, 1978; Laing and Qdnsted, 1978; and QO deshook and Wner,
1980). Finally, the K-set exists for five different coalitions at
five different points in the gane described.
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IThis wss done 9o that players would encounter a different
gituation each round. In the series, players aimply traded preference
positions — although they did not %now thies was the caee. The
players, in fact, expressed surprise at the conleusiom of the experi-

pent that thie was 0.

10For a set of algorithms for calculating the K-set, see McKelvey
and Crdeshook, 1378,

11Error vatea were calculated on the baeis of the maximm possible
dietance from the competitive solutiom for each coelition ceo an
axtreme pojat in the coruwer of the alternative space.
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