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I. Introduction

There are many situations, both governmental aivdter where choices are made by a
small (or not so small) group of people who aréipig a single outcome from a set of
alternatives by majority rule, and where each vogar be characterized as having a most
preferred outcome from this set. In many suchasibns these alternatives can be characterized
as points in some multidimensional issue or padiggice, or as allocation vectors that specify a
division of outputs among the various actors. Hew we predict what choice (what are the
most likely choices) the group will make?

There is a huge literature on this question whiely,with great simplification, be
divided into three approachesalition formationmodels,party competitiormodels, and
agendamodels. Incoalition models, the actors bargain among themselvesit@at a winning
coalition (i.e., one containing at least a majooityhe voters), usually with an agreed upon
outcome' In party models, the actors make choices among a smaif séternatives that reflect
the candidates/platforms proposed by two or moliga parties. Inagendamodels there is a
series of votes on alternatives in a finite agesdguentially eliminating one or more of them
from contention and usually culminating in a finate against the status quo, or there is an
agenda which is not (fully) specified in advancd #re process comes to an end through a vote
for cloture which, if carried, will lead to an up @own vote on the currently winning alternative.
This agenda may either be predetermined (e.g.nkagenda settdf or arise as voters propose
alternatives to be pitted against the reigningustguo.

In this essay we will limit ourselves to agenda eledSuch models are particularly
relevant for legislative decision making, whetheaichamber as a whole or in committees, but
they also apply to the innumerable private orgarona that operate undBobert’s Rules of
Orderin the United States or some similar authoritgtiner countries. There are various types
of agenda structuring processes which may be w$edyich two of the most common are what

! In such models there may or may not be bindingements possible.

2 An agenda setteis a term used for the actor (or set of actors) dtermine the rule under
which voting will take place and the exact sequeasfdgonditional) votes that will take place
(Romer and Rosenthai XXX).



is sometimes callestandard amendment proced®AP), because of its use in many private
organizations which operate under Robert’'s Ruledrakr or similar rules in English speaking
countries, and sequential elimination procedurER)S In SAP the agenda is a “king of the hill”
type, i.e., where at any given point in time thisra reigning alternative and the next vote is to
pair it against some proposed alternative, withvtleer (by majority vote) becoming the new
(or still reigning) king of the hill. Cloture i®ached my majority agreement, in a separate
vote. In SEP, there is a (predetermined) sequehakernatives, and the choice is either to
accept the currently proposed alternative (by nitgjopte) or to reject that alternative and to
continue with the process, moving on to accepejact the next alternative in line, until either
some alternative is chosen or we are down to avjsarvote.

Our aim is to offer new approaches to explainirggghtcomes of committee decision
making in situations where the actors are freeop@se alternatives and the voting rule is SAP.
We test these approaches against outcome distnitsuith five person experimental majority rule
spatial voting games conducted under this Mde.lay out two different approaches.

The first looks to particular types of points whimbrrespond to “near core” concepts i.e.,
concepts that have the property that, when themecwe, they reduce to the core. These points
can also be thought of as alternative ways to ddfie “center” of some set of voter ideal points.
The second approach draws on Herbert Simon’s conéeatisficing, and on an agent-based
approach to simulating committee decision-makirarpsses.

However, before we provide a fuller explanatiorhefse approaches, we provide a brief
review of the earlier literature on experimentativg games.

Our understanding of voter behavior under “kinghef hill” agendas has been greatly
enhanced by the results of a series of experinmantive member committees making choices
by majority rule over a two dimensional issue spaath utility functions induced over
alternatives in that space. This literature bewgiitk a classic paper by Fiorina and Plott (1978)
and includes over a dozen other papers—most dathe isubsequent two decades. While these
experiments differ in a variety of ways, we simplify acting as if, in all the experiments whose
outcomes we seek to model, preferences were Eadlided fixed, with voters able to evaluate

% Our aspiration based model would need to be meftated were we operating outside the SAP
context (see Black, 1958; Ordeshook and Schw&Eix X for discussion of alternative agenda
procedures),



the consequences of any choice for their own wytititit with voters unable to communicate with
one another or to offer side payments.

The Fiorina and Plott (1978) paper tested differeatels of voter choice, derived from
game theoretic, decision-theoretic, and normatamsectives: Fiorina and Plot (1978: 580-
583) divided the models they consider into two neaitegoriesegoisticand non-egoisticThe
egoistictheories “have the common view of decision maksrself-interested maximizers, while
the second clasapn-egoisticpresupposes that committee members look beyond thei
individual interest to some type of collectivelytiopal, or consensus outcome.” They divided
egoistic theories further into four classes: gahestetic, voting-theoretic, agenda-based voting-
theoretic,and coalition- theoretic. (1978: 580)he experiments initially run by Fiorina and
Plott (1978) included both a game witkk@re and one without. We show in Table 1 the
fourteen distinct models considered by Fiorina Budt®

<<Table 1 about here>>

Of the fourteen distinct models identified by Fr@iand Plott (1978), more than half
could be clearly rejected, while the support forstraf the others was limited. And, of the four
models for which the most support was found in plaiper, which were ones that reduced to the
core when one exists, three were largely rejeditder by Fiorina and Plott themselves or by
subsequent work. The one clear conclusion of tharfa and Plott (1978) paper, and one which
was repeated in work extending theirs, is that,mthere is &oreto a majority rule voting
game, outcomes tend to cluster tightly aroundd¢bes point. But the remarkable puzzle

generated by the experiments in Fiorina and PI&T8), and reaffirmed in subsequent

* While they list 16 models, actually they only havemodels. One model they consider, the
voting equilibrium is identical to theore, but has a somewhat different motivation. And they
offer two different justifications for considerittige set of voter ideal points as a solution
concept. Also, some of their solutions lead to taah predictions, so that there are only eight
outcomes or outcome sets that they can distingunsbng. In particular, in games witltare
(see below), there are several different solutmmcepts that lead to tlhere

> In games with an odd number of players, a majatitycoreis a point that can be expected to
get support from a majority in paired competitigiaimst each and every other alternative. In
majority rule games a core is also known asagority winneror aCondorcet winne(Black,
1958).

® We label a few of these models in a somewhatriffeway than do Fiorina and Plott (1978) to
better correspond with more recent usage and oarpsevious work.



experiments, is that, even when there is no cotiedanajority rule spatial voting game,
outcomes are still very well behaved, i.e., higtilystered in the space, and that voters seem to
have not much more of a problem finding an agrgemhwutcome than they do when the game
has a core. The combination of convergence tedhe and clustering even in its absence led
Fiorina and Plott (1978: 590) to conclude that angcessful theory of group voting behavior
had “better specialize to the equilibrium/core wiige latter exists.” However, in the game
without a core they examined, one solution contegy tested which has this property, thia-
max set“does not do very well” (1978: 590), and anothiee multidimensional median, can
also be rejected, while for a third solution coridépy consider that reduces to the core when
one existsthe Von Neumann- Morgenstern solution set, theaibility to locate this set in
majority rule spatial voting games without a cae(foblem shared, until now, by subsequent
authors) meant that it was impossible for thenest the predictive utility of this solution
concept.

Faced with the lack of existing theory to expldirit findings, and the puzzle thHahe
pattern of experimental findings does not explodethe game without a core, Fiorina and Plott,
(1978: 590) “wonder whether some unidentified tgasmwaiting to be discovered and used”.
Thus was started a quest for a predictive modelcald explain results in experiments on
committee voting in agenda games without a core.

In our view, this quest for predictive theory lessentially nowhere for more than a
quarter century, leading to a situation in whiclrkvon this experimental paradigm of “king of
the hill” voting slowed and then stopped, whileethreas of experimental political economy
where successful predictive models were develogerh as work on auctions, flourishe@his
situation changed in 2004 with the publication afrfkvby William Bianco, Ivan Jeliazkov and
Itai Sened on locating thencovered seh congressional voting over a two-dimensionakgpa
inferred from roll call votes, based on a compalgorithm they developed, that allowed for the

first time finding (at least approximately) the pts which were uncovered in two dimensional

" However, during this same time period, considergioédictive empirical power was being
demonstrated by game-theoretic models seekingpiaia patterns of government coalition
formation (see literature reviews in Laver and Sitef994; Laver and Schofield, 2001) and
ones dealing with patterns of party competitiore ($erature review in Adams, Merrill, and
Grofman, 2005), but the models developed in ticeséext do not apply to the type of agenda
experiments we are considering.



voting situations with a large number of actons.2006 came the seminal article by Bianco et al.
reanalyzing nearly a dozen canonical experimentoommittee voting games, including that by
Fiorina and Plott (1978), that demonstrated th&b @ all outcomes in these experimental
games were located within the uncovered set.

Theuncovered sefMiller, 1980, 1983, 2007) is the set of pointststhat no alternative
in the set has another alternative that is bottoritgjpreferred to it and majority preferred to all
point that it defeats. Another way of defining thecovered set is as the set of points that beat
all other points either directly or at one remoVée Bianco et al. (2006) article represents, in
our view, a major theoretical breakthrough in thelg of agenda games since the uncovered set
is a very general concept applicable to essent#ilimajority rule games and because it has the
nice property that, when there is a core, the uaV set reduces to the core, and because, for
finite “king of the hill” agenda games, it includdee set of alternatives that would be chosen by
voters who are engaging in strategic behavior énsétnse of Farquharson (Farquharson, 1969;
Shepsle and Weingast, 1984; Banks, 1985)oreover, thanks to relatively recent developraent
in computer software (Bianco et al, 2004; Godft&07), for games whose alternatives are
specified as points in a two dimensional spads,nibw possible to identify the location of the
uncovered set for games with large numbers of acémen though an analytic solution for the
uncovered set is known only for the three-voteed&®ld at al., 1987; Hartley and Kilgour,
1987; Miller, 2013).

Several years after the work by Bianco et abtlagr team of scholars offered a different
game theoretic concept to explain outcomes in éx@atal committee agenda games, streng
point In a majority rule spatial voting game #steong point((Owen and Shapley, 1989; Owen,

1995)?is the point with smallestin set'*i.e., the point which loses to the fewest othenisd?

8 See also Bianco et al. (2008).

® However, it also may include some items whichraresophisticated outcomes of SAP. The
set of sophisticated outcomes of SAP is a subsiteafincovered set, commonly referred to as
the Banks set (Banks, 1985; Miller, Grofman andiF&890;Feld, Godfrey and Grofman,
2013).

19 See also Grofman et al. (1987).

1 The winset of a point is the set of other points that a migjaf voters prefer to that point.



Owen and Shapley provide an elegant algorithmdatthe strong point as a weighted average
of the locations of the set of voter ideal poimtbere the weights are tis$hapley-Owescores of
the voters. These score measure the proportiaredfan lines on which the given voter is
pivotal > Owen and Shapley (1989) show that, in two dimeraimajority rule voting games
with Euclidean distanc¥'the sizes of win sets of alternatives in the sgatt®ff as the square

of their distance from the strong point and thegvelhow to calculate the size of any
alternative’s win set simply by knowing the sizetlod win-set of the strong point and the
distance of that alternative from the strong pdat. two-dimensional games, Joseph Godfey’s
WIN-SET computer program (Godfrey, 2007) can catthe location of many solution

concepts, including the strong point.

Godfrey, Feld and Grofman (2011) and Feld, Godé&mey Grofman (forthcoming) look
at the same set of games previously analyzed hycBiat al. (2006) and show that they, too, can
explain 90% of the outcomes in these games byipgshat voters end up settling on
alternatives with small win sets — outcomes thadl v be clustered around tsieong point
Like the uncovered set, tls¢rong pointhas the nice property that, when there is a ¢tbee,

strong point is the core.

Because both the uncovered set and the strongpaimms with small win sets have
shown excellent and virtually identical predictpr@wer in the canonical experimental
committee games, it is hard to choose between thesmoted earlier, both reduce to the core
when the core exists. The uncovered set is centetgghly around the center of the yolk, the
smallest circle intersecting all median line (Malesl, 1986; Miller, Grofman and Feld, 1989);
but the strong point is located very close todéeter of the yolk (Tovey, 2010), and recent

unpublished work by Feld and Grofman (2014) suggtstt the strong point is always inside the

12 Thestrong pointcan be thought of as the spatial equivalent oftbeeland winnerthe
alternative which loses to the fewest other altivea (Straffin, 1980). Saying that there is no
core is equivalent to saying that all points hawa-empty winsets.

13 Shapley-Owen scores can be thought of as a gerstiah to the spatial context of the
standard Shapley-Shubik power score (Owen, 1995).

14 When we posit a Euclidean distance metric, theeslaf voter’s utility functions are circular,
with preference falling off with distance from theter's most preferred point (known as the
voter’sbliss pointorideal poin).



yolk, so, when the yolk radius is small, empilficethe predictions of the two theories are, for
all practical purposes, indistinguishable.

However, neither Bianco et al. (2006) nor thekawy Feld and co-authors (Godfrey,
Feld, and Grofman, 2011, or Feld, Grofman, Godf2&j,4 forthcoming) offer a specific
mechanism by which outcomes in the uncovered setitmomes near the strong point can be
generated when voters are choosing from an infgptee of alternatives, although the former
offers a very plausible intuition about why we ntigltpect to see uncovered points rather than
covered points being chosen, and the latter makesy sensible claim that alternatives that
beat most alternatives are likely to survive a cetitige process of pairwise elimination. In
particular, neither set of authors offers spe@fiedictions about the nature of the trajectories of
choice among alternatives that we might expece#is games whose agenda procedure is SAP

where the sequence of alternatives is generatéaebghoices of the players.

For comparison purposes, we specify, for the varmmmittee experimental games we

examine the two near core concepts that have higbhdhted in previous work:

(1) thecenter of the yolkwhich the reader will recall is the center of #meallest
circle that is tangent to all median lines (McKely&986; Miller, 2014), and
which can also be thought of as (roughly speakiing)enter of thencovered
set the smallest set of points which can beat akopoints either directly or at
one remove (Fishburn, 1977; Miller, 1980; Moulifg88; Feld et al., 1987,
Miller, 2007).

(2) thestrong point(Grofman et al., 1988; Shapley and Owen, 1989;fegd
Grofman and Feld, 2011, Feld, Godfrey and Grofrf@amihcoming) which, the
reader will recall, is the spatial analogue of @meland winner (Straffin, 1980),
I.e., the point with the smallestin-set that is, the point that loses to the fewest
other points.

15 An older paper using simulation techniques, Fémejdickelvey and Packel (1984), does have
a sequential choice process leading both to thewamed set and to points with small win sets
that is, in part, the inspiration, both for thelieawork by Feld, Godfrey and Grofman and that
of Bianco and his colleagues. However, the aspmapproach we offer later has very different
roots.



In addition we will compare the results in the expental voting games we review to
the predictions of

(3) thebenefit of the doubt poifBOD poin), which is the point with the smallest
“benefit of the doubt” that will enable that pototdefeat all other points; where
the “benefit of the doubt,” b, assigned to a parda value such that the point
will be preferred by any voter to any point thatligser to the voter’s bliss point
as long as the difference in distances is lesshhamts (Feld and Grofman,
1991).

Thebenefit of the doulggointis linked to the concept of a von Neumann-Morgemst
solution set. For three voters, it is identicaliiefinagle poinf which is the center of the
smallest circle that is a von Neumann-Morgenstehation set (Wuffle et al, 1989
The three solution points: tleenter of the yolkkthestrong pointand thebenefit of the doubt
pointcan also all be thought of in termshafif win-sets Thehalf-win setof a point, y, is the set
of pointsyou obtain by uniformly reducing each ray in thewet of that point by a factor of %2
(Feld and Grofman, 1991bYheyolkis the smallest circle that encloses the halfs@nhof its
center point, i.e., the point whose londeslf-win petal is the shortest. Thenefit of the doubt
pointis the point whose widekalf-win petal is the narrowest. Thong pointis the point

whose half-win set is the smallgst.

In addition, for each of the experimental gamegeweew, we will identify

(4) The spatial analogue of tlB®rda winner(Feld and Grofman, 1988).

18 In the Wuffle et al. (1989) article, there is astuction, due to Guillermo Owen, for finding
the finagle point in the three voter case.

" When the definitions of these three points artedtas above it should be intuitively clear why
we expect that they will also be located closerte another. We are indebted to Scott L.Feld
(personal communication, 2006) for providing thsywof thinking about these three near-core
concepts.



Unlike the first three points we identify, the sphtinalogue of the Borda winner, like the
more usual Borda winner, may not coincide withregority rule core Condorcet winner
when such exists. In two dimensions, $spatial Borda winners thecenter of gravityof the
Pareto se(Feld and Grofman, 1988a), and thus also oughbhsidered a candidate to be called

the “center” of the space of voter alternatives.

The first three of these concepts can be thougas alirectly responsive to the
concluding suggestion of the Fiorina and Plott @9¥aper that we look for concepts that reduce
to thecorewhen one exists. Thanks to recent developmbath,analytically and in computer
software (such as WINSET), these points can nodilsebe located in majority rule spatial
voting games in two dimensions, even for a rel&fil@rge number of voterS. At the time
Fiorina and Plott were writing, one of these foancepts had not yet been defined, and even the
three that were already well recognized -- tireovered settheCopeland winnerand the
Borda winner -- the location of these concepts in spatiaingpjames, even for five voter ones

(indeed, even for three voter games), was not known

While we find the approaches to experimental gaateames in terms of near core
concepts a dramatic improvement over the limitatiohearlier models, we are troubled by the
absence of a way to directly infer from such apphes clear expectations about the nature of
choice trajectories. The new approach we offg@rinciple allows us to address this issue and is
also quite different from most of what has beerttemi about agenda games. Rather than trying
to predict (mean) outcomes based on concepts dinabe given game theoretic roots in terms of
individual optimization decisions, or reductionth@ core when one exists, or in terms of

concepts of fairness (as per some of the solutboicepts discussed in Fiorina and Plott, 1978),

18 There are other candidates for the “center” ofsjece of voter ideal points that we have
considered, e.g., thaultidimensional mediarthe point which corresponds to the median on
each axis; and thmeanof the set of voter ideal points, both of which among the solution
concepts considered in Fiorina and Plott (1978t jtds the four just identified in the text on
which we will focus.

19 with the exception of thstrong point which can be solved for analytically, computearsh
techniques on finite grids are used to identifydtteer solution concepts.



we will model voter’s cognitive processes in tehs satisficing decision heuristic involving
changing levels of aspiration (Simon, 1957). Wd siihulate this aspirational process using
agent-based modelingC(TES NEEDED).

By aspiration levelwe mean the standard that determines which optudhbe regarded
as satisfactory and which will be insufficientlytiséactory for a given actd?. In the
experimental games we consider, if the currentdglohthe hill” alternative is valued below the
actor’s aspiration level, the actor will vote ag cloture. We offer a dynamic model (actually,
a set of alternative models that we test empiggadl specify how aspiration level changes as the

game continues and voters observe the outcomagwbps pairwise contests.

Now we present our own modeling efforts, which wilbduce a specific type of
mechanism to account for observed outcomes, odédieoter’s changing aspiration levels.
Each of the mechanisms we consider specifiesrtecgar dynamic process of aspiration level
adjustment, based on how many votes have been cudand /or on the outcomes of those

votes relative to the location ofe actor’'s own bliss point.

In some of these experiments, more general (e&ptutility functions were used to
assign voter payoffs. In operationalizing thesemaisms, as noted earlier, we simplify the
framing of the original five-voter experiments, tgnsidering only the Euclidean metric. This

can have consequences for the fit of our models.

20 Our approach taspiration leel draws its direct inspiration from work by theypisologist
Sidney Siegel (see esp. Siegel, 1957; 1959, Sagkloldstein, 1959; see also Becker and
Siegel, 1958, 1962; Siegel and Fouraker, 1960) hvimdurn is closely linked to Herbert
Simon’s idea o&atisficing(Simon, 1955, .1957, 1972, 1991). See furtherudision below.

2L In follow-up work we hope to drop this assumptibaf for now, it was simpler to posit
Euclidean preferences, which are easier to work.wit



II. An Agent-Based Satisficing Model of Outcomes irCommittee Voting Games with “King
of the Hill” Agendas

Satisficing

As noted above, most work on experimental votiagngs has taken some game-
theoretic concept such as the core (or core-exiendeas such as the uncovered set or the
strong point) as the foundation for its predictidinscontrast, the approach we present in this
section will be based on decision heuristics arehthased modeling rather than game theory.
In particular we build on Herbert Simon’s (1957}ion of satisficing and we develop a model
in which voters begin with some very constrainetiamof what is an acceptable solution, what
we refer to as an initial aspiration level, andhthewver their aspirations as they fail to achieve
outcomes located within their original aspirati@me. As voter’s aspirations are lowered (in a
fashion that is specific to each voter and depengjgon the history of past binary choices made
by the group as whole) the probability increases the current “king of the hill” will be found
within the aspiration level of a majority of theteos and thus, upon a motion for cloture, the

agenda process will end with this collectively.(hgjority) satisficing alternative chosen.

This is exactly the kind dfatisficingprocess described by Herbert Simon (1957) except
as applied to a collective choice setting rathantbhoices to be made by a single individued.
explained by Simon (1972: 168):

[1]f the number of alternatives is very large thenhoice has to be made before all or
most of them have been looked at. ... But if allraliéives are not to be examined, some
criterion must be used to determine that an adegoasatisfactory, one has been found.
In the psychological literature, criteria that menh this function in decision processes are
calledaspiration levelsThe Scottish word “satisficing” (=satisfying) hiasen revived to
denote problem solving and decision making that aetaspiration level, searches until
an alternative is found that is satisfactory bydbpiration level criterion and selects that

alternative (Simon, 1957, Part IV). In satisficimgpcedures, the existence of satisfactory



alternatives is made likely by dynamic mechanidmas adjust the aspiration level to

reality on the basis of information about the eorinent??

Here we adopt satisficing ideas to the group decisnaking context, although we
approach collective choice through the lens of &gased modeling of individuaictor
behavior.

Agent-Based Modeling Protocol

To describe the committee choice process in theggames we will study, there are
seven key elements that must be identified: (1vtiang rule, (2) the nature of the voter’s utility
function, (3) the space of alternatives, (4) tHe far generating proposals, (5) the information

base of the voters, (6) the possibility of commatian, and (7) the stopping rule.
In the experimental games we are concerned with:

(1) The voting rule is standard amendment proceduesequenced binary choices

operating in a “king of the hill” fashion.

(2) The nature of the voter’s utility function Hasen varied, with the three main variants:
ellipsoidal indifference curves, circular indiffaiee curves, and the city-block metric, and with
payments being recorded in dollars as a functiadisibnce of the chosen alternative from the

voter’s bliss point®

(3) The space of alternatives has generally beentangle with axes simply labeled x
and y, though sometime only alternatives on a @id, integer values) were permitted, thus

giving us a finite space of potential alternatives

(4) The rule for generating proposals has beeteatd &t some designated status quo,
usually far from the center of the space, and Hilenw actors to seek recognition to propose

alternatives.

22 Also see Simon (1991).

23 For a useful review of types of alternative metsee Humphreys and Laver (2010).



(5) Voters have not known the ideal points of ofblayers or the compensation other
players would receive if they succeeded in achgteir bliss point, and the agenda was
essentially unknown in advance, but they do knesvailitcome of any pairwise vote, and they
usually do know which voters supported which akixe

(6) Communication rules have varied across experispevith no-communicatiofar
and away the most common, but with communicatibasdre constrained in exactly what

information about preferences can be revealedkst used And

(7) the stopping rule has usually been a motiotiatire requiring only a majority vote,

followed by an up-or-down vote on the status ghe (eigning “king of the hill”).
In our agent-based simulation:
(1) We assume standard amendment procedure.

(2) We simplify by consistently using circular ifidrence curves (Euclidean
preferences).

(3) We replicate the same rectangular grid usezheh given experiment.

(4) We start the game at some voter’s ideal poidttaen allow a pattern of subsequent

random recognition of voter proposéfs.
(5) Agents operate in ignorance of other voterafgnence$®

(6) There is no communication among agents. And

24 \Joters make proposals based on their aspiraticel (see below).

25 In our model, voters do not attempt to estimageltications of other voters; rather they react
to the information provided by the binary outcornéthe pairwise votes in a Markovian fashion
(see below). Thinking about voting outcomes aséorination gathering device to allow one to
“triangulate” on the preferences of other votera otentially important alternative way to think
about modeling the processes of decision in exariah voting games where voters begin with
limited or no information about the preferenceshef other voters, but pursuing that direction is
well beyond the scope of this paper.



(7) The stopping rule is that cloture is invokedambver a majority of the voters agree to

stop.

In short, we model these experimental games byradheeasonably closely to the
original protocols, though imposing a somewhat ggreaniformity in design than was actually
found.

There are foukey features of an aspiration-based agent-baseeéIrtitat must be
specified. We need to set an initial aspiratiorelewe need to specify how voters decide what
alternative to propose at each stage of the gameiesd to specify the rule for adapting
aspirations to new informatipand we need to specify how voters decide when t® oo

cloture. In our simulation we assume:
(8) Voters initial aspiration level is a circle @dius zero at their bliss point.

(9) Voters propose the alternative on the line leetwtheir ideal point and the status quo
that is on the boundary of their aspiration cifle.

(10) After observing the outcome of a pairwiseeveach voter revises the radius of her
aspiration circle upward, but in some models, é shatus quo moves toward the voter, the
aspiration circle is allowed to shrink.

(11) Cloture occurs whenever a majority of voteagehthe current status quo as a point
within their aspiration circles..

At the heart of our dynamic satisficing storycoinmittee voting are theories about how
actors develop lowered expectations over timeagctien to the outcomes they have observed to
date.

There are basically three different ways we migirik of voters choosing to update
aspirations: (a) by simply increasing the raditheir aspiration circle by a fixed amount each

time there is a new vote, (b) by responding to @ues in terms of how far away those outcomes

25 In future work we will revisit this simplifying asmption and allow for some level of random
perturbation, rather than making deterministic p&ahs.



are from the voters own ideal point (taking theesf the Pareto set as our norming value), and
(c) by lowering aspirations (increasing the radititheir aspiration circle) only when they are on
the losing side of a vote.

In the simulations reported below we considered tmé first two options, as shown in
Table 3.

<<Table 3 about here>>
Model 1

(10a) Each voters increases the radius of thpiragn circle by an amount lafter

each vote, with 0 <k 1. Here we have set; k.5

For Rule (10a), though this is set up as a dynamaidel, it is possible to is possible
analytically to solve for the point at which thrafethe five aspiration circles in each of our
experimental games would overlap -- essentiallardigss of the value of k chosen (except

possibly for lumpiness effects of overshooting).

The second type of rule we consider is based @se¢bond intuition, that voters decrease

their aspirations more the further away from tmeast preferred point is the observed outcome.
Model 2

(10b) Each voter increases the radius of theiraspn circle by an amount that is a fixed
fraction of the distance between the current stgtio and the closest point on the voter’s

aspiration circle, with 0 <k 1. Here we have setk .01.



lll. Results of Agent-Based Simulations Under Twd'ypes of Aspiration Models, with and
without the Possibility of a Shrinking as well as a Expanding Aspiration Circle; and
Comparisons to Near-Core Models and the Spatial Baia Winner

We show in Table 4 the comparisons between observed mean outcomes in eight
experimental games and the predictions of three different near-core models. For
comparison purposes we also show in this table the Borda winner and the center of the
uncovered set. Itis apparent from this table that all the near core outcomes do well, with
the strong point and the center of the yolk and as the best performers. With the exception of
one game where the Borda winner does best and the near-core models perform relatively
poorly, given the spread of actual outcomes and the small samples sizes, the near core

models do amazingly well in matching mean outcomes.

<<Table 4 about here>>

Table 5 provides an empirical test of alternalyaamic mechanisms of aspiration
formation by evaluating their predictions againgterimental evidence gathered by others.
Unlike previous work attempting to understand ptdyghavior in such five person games, we

offer models in which the setting of aspirationdksis centraf! Table 5 shows the outcomes of

2" \We take the preferences over outcomes classifi@teeptable or not to be analogous to what
we might callconstructed preferencésf. Druckman and Lupia, 2000). In the experimental
games we review, the location of voters determihes preferences over outcomes in one
fundamental sense, the farther away from theislg@nt the less the payoff they will receive,
and yet, when it comes time to proposing altereatiit may be reasonable, at least from a
heuristic standpoin, for players to propose altivea further away, though still within their
current aspiration circle. Thus they are makingppsals (and voting or not voting for cloture)
strategically, even if the strategic consideratimwelved are not the fully rational ones of
standard economic search models (Kohn and Sha@d). In the context of these voting
games the usual rationality assumptions are unneh$s; voters have to learn about their
environment and what they regard as the best “pleSssutcome for them will change over
time, but we posit that they make such “calculaioon the basis of simpleeuristics, rather
than trying to use past outcomes to probabilidtiqadedict the long run (equilibrium) outcome
of many many pairwise votes, or to precisely evawadternatives on the basis of the utility



Models 1 through 4-- based on simulations invohamdy from 1 to 3 runs.. Uniformly Model 4

is best. Though its predictions are not as goati@best near core model, they are respectable.

Note that all the decision heuristics of a satisficsort we use are very simple, even
Model 4. That is a deliberate choice. We wisleedee how well we can capture the main
features of observed game outcomes with reallgsed down algorithms before we worry about
more complex models, e.g., models that combinassamptions of 10(a) and 10(b), or that
allow for different behavior when a voter is on thi@ning side of a vote than when she is on the
losing side. The level of predictive success fadd 4, though limited, strongly suggests to us
that further work on aspiration models can leadrtomproved understanding of committee

decision processes.

To better allow the reader to appreciate the dffees among the various experimental
voting games, Figure 1 illustrates these gameshgralty, with voter ideal points indicated, and

shows the scatter of observed outcomes.

<< Figure 1 about here>>

derived from them discounted by some inferred poditathat the outcome could become the
group choice (cf. Schotter, 2006) .



IV. Discussion

Simon’s notion of satisficing is part of his broaéenphasis on what he refers to as
“bounded rationality,” the idea that human beingsélimited memory, and limited cognitive
capacities, including attention span, that makmiealistic to suppose that they are successful in
finding the “optimal” strategies that, at leastilitite behavioral economics revolution of past
few decades, economists posited for rational aéfotsstead, in the bounded rationality view,
human being make use of more or less simple hagiste., information and decision shortcuts,
to do well.Herbert Simon’s (1957) concept of heuristics has proved eamsely fruitful,
especially in social psychology and political psyldgy (see review in Bendor, 2010). As noted
earlier, our own inspiration for taking an aspwatievel approach comes in large part from
Simon’s work orsatisficingand bounded rationality, and in part from Siegelork on
aspiration levels, which in turn can be closelkdid to Simonian ideas about bounded
rationality. However, unlike Siegel and some sgpent authors we do not attempt to link
aspirations directly to expectations about outcoamesexpected value calculations, rather we
treat aspiration level as a heuristic whose vaiuesponsive to unfolding everits.

Although there was a spate of work by psycholod@tewing up on Siegel’s pioneering
(1957) article on the concept a$piration level*° the work on this topic has largely dried up in
psychology since the 19865though there has been a newer literature in ecimsoand in

management science on aspiration level that, eftepirically linked to experimental games, is

284IT] he capacity of the human mind for formulatingd solving complex

problems is very small compared with the size efgloblems whose solution
is required for objectively rational behavior iretreal world—or even for a reasonable
approximation to such objective rationality” (Simd@57: 198).

* See details in previous sections.

%0 See e.g. Hartnett (1967); Lopes (1987), Komoriig Bllis (1988); Thompson, and Mannix
and Bazerman (1988). However, like the later woyrkeconomists this work, too, tends to
involve aspirations across a small and finite $etubcomes, and is most often concerned either
with individual decision-making or seeks to compaspiration based theories to other models of
individual decision-making, or is concerned witfotperson interactions.

31 Important work done by psychologists since the0k3Bat draws on Siegel’s ideas about
aspiration level includes Lopes (1996) and Lopes@den (1999).



just as relevant for our purpos&ddowever, even the recent work on aspiration dgne b
economists, e.g., Napel (1993), Karadikar etl&198), Borfers and Sarin (2000), Oechssler
(2002), Cho and Matsui (2005), Guth, Levati anohiet (2012), Hoffman, Henry and Kalogeras
(2013)\ ADD CITES, is of limited relevance for the present modekfirt in that

(a) it is about individual decision-making or twefpon rather than multi-person games,
and

(b) it is mostly about 2x2 games or games withmatéd number of strategy choices
rather than the essentially infinite set of altéires considered her&

Similarly, the operations research and manageswance literature osatisficingand
aspiration level of which we are aware is either purely formal] aot tied to experimental or
real world data (see e.g. Vetschera , 1994; WaddgZamts, 2006)** or deals with empirical
contexts quite different from voting processes &ee Mezias, 1988; Mezias, Chen and
Murphy, 2002). The paper we have found that wane@s the closest in terms of testable ideas
that might be adapted to the voting context withcolwtwe are concerned is Berninghaus et al.
(2011), which asks how salespeople change theiraigms when they find themselves unable
to meet previous expectations:IND ADDITIONAL CITES

There has only been a limited amount of new engdinc modeling work on the
satisficirng heuristic done in political science since Simariginal contributions. Other
heuristics such as “cueing” (Downs, 1957; Grofmad Borrander, 1990; Popkin, 1991; Lupia,
1994), “framing” (Kahneman and Tversky, 1989; andbluminous subsequent literature), or
“incrementalism” (Dahl and Lindblom, 1953; Lindblal®59; Braybrooke and Lindblom 1963;
Davis, Dempster and Wildavsky, 1966; Padgett, 198idavsky, 1986; see also Bendor 1995)
have attracted more attention.

32 Here we might remind the reader that Simon’s saii955 article on bounded rationality
appeared in a leading economics journal Qiarterly Journal of Economic&or a discussion
of the links between Sidney Siegel and experimergtahomics see Innocenti (2010).

% Similar features apply to virtually all the work am earlier collected set of articles (almost all
by economists) using the concept of aspirationliévietz (1983).TO DOUBLECHECK

* Palomino and Vega-Redondo (1999), Kim (1999), Bs¢2006) and Diecidue and Van de
Ven (2008) also fall into this category.



We share with Bendor (2003:433) the regret thalth@ugh Herbert Simon’s work is
often cited by political scientists, it has not geated a large research program in the discipline.”
% We agree with him as well that this neglect hesnb‘a waste of a major intellectual
resource,” and we further agree that “the mainlehgk to the rational choice research
program—now the most important research prograpolitical science—can be developed by
building on Simon’s ideas on bounded rationality.'But the proof of the pudding is in the
eating®’

In developing models of satisficing behavior tha a@ppropriate to the context of group
decision-making in the context of committee voting see ourselves as taking up a challenge to
political scientists offered by Bendor (2003: 4éB)phasis added).

As set out in his [Simon’s] famous 1955 paper,gady theory of satisficing was not
applicable to many problems in politics. The reas@as simpleWhereas the theory
analyzed a single, isolated decision maker, palitscience focuses on multiperson
situations There was nothing wrong with the initial formudet being decision theoretic;

% Once we look beyond the classic sources such eg &yd March (Cyert and March, 1963),
Lindblom (1959, 1965, 1979) and Simon himself (darch and Simon, 1958;see also Simon,
1991) some of the most important recent work dljtipal scientists on bounded rationality,
includingsatisficing has been done by Jonathan Bendor (e.g., Bekbmkherjee, and Ray
2006; Bendor, Kumar and Siegel, 2009, Bendor, 28h@ by Bryan Jones (1999, 2001).
There is also interesting work on satisficing dogehilosophers from a more normative
perspective. See Byron (2004).

% For rather similar views see Quattrone and Tve(4R$8) and a number of the essays in
Hogarth and Reder (1987).

37 As Bendor (2010) points out, here is an ongoirttatiebetween those who see heuristics as
involving substantial cognitive biases that leaflawed decision making (e.g., Kahneman,
Slovic, and Tversky 1982; Gilovich, Griffin, and Ka@eman 2002; Kahnemann, 2003; see also
Nisbett and Ross, 1980) and those who see hesriate much more favorable light, including
political scientists such Popkin (1991) Grofmand &orrander (1990), Fiorina (1990), Lupia
(1994) and Lupia and McCubbins (1998) — see aldteMi1983, 1986); and psychologists such
as Gigerenzer and his colleagues (Gigerenzer atabstem, 1996; Chase, Hertwig and
Gigerenzer, 1998; Gigerenzer, Todd and the ABC @r2Q99; Gigerenzer and Selten, 2001).
Bendor (2010) steers an intermediate path. Haglyonakes the point that a “mental procedure
such asatisficingis well matched to certain problem contexts. lymatch some so well that it
is optimal in those. But other problem contextd valeal a rule’s weaknesses.” (See also
Cooper, 2000.) In our view the algorithms we psmare well suited to “reasonable behavior”
in the context of the uncertainty involved in thretpcols in these experimental games. (See
later footnote discussing the idea of “constructetferences.)



indeed, one could make a good case, based on@meutal strategy ofscientific
progress, that it was exactly the right first Stedeveloping a behaviorally realistic
theory of choice. The problem was the disciplireaction. Instead of treating the theory
and its formalizations (Simon 1955, 1956) as warkriogress, the first in what should
have been a long series of steps, the discipligellatreated it as a finished product.
Hence few political scientists in the following @eles constructed theories of satisficing
more appropriate to political contexts

One goal of this essay has been taking a usefulirstine direction of that agenda, by
showing that a satisficing approach can providesalranism allowing us to model observed
outcomes in experimental voting games involvingtipld actors- a setting where,
hithertofore, almost the only models applied, areldhly models to have had any success, had
been derived from game theory. We regard Modgielmost complex of our models, but still
remarkably simple in form, as a useful beginning, dearly more work is required before we
can develop aspiration based models that havsstine level of predictive power as the near

core models developed by Bianco and colleagues$-alidand colleagues.

¥Bendor (2003, with internal citations omitted) dones his explanation of the failure of
political scientists to build on Simon’s work onusaled rationality as follows: “Worse, even
some thoughtful scholars saw the Simon-March ti@dfias having] been. thoroughly
nonpolitical in its design and developmen&iven that many saw the formulation as a finished
product not requiring active work, while others saas apolitical, it is perhaps not surprising
that the Simonian program stagnated in politicadrsme.”



Table 1

The 14 Models Tested in Fiorina and Plott (1978)

=

MODEL TYPE UNIQUENESS | VARIANT DESCRIPTION
Core/ voting egoistic unique (if n game-theoretici point which defeats all othe
equilibrium odd), but may points in paired comparisons
not exist
Von Neumann- | egoistic not unique game-theoretic, set of points which is both
Morgenstern (unless there is a externally and internally
solution core); stable (minimal set which
defeats all points not in the
set)
min-max set egoistic not unique voting points defeated by the lowes
(unless there is a theoretic supermajority
core); may
consist of
disjoint segments
multidimensional egoistic Unique (if n odd)) voting point which corresponds to
median theoretic the median on each dimensi
top cycle among| egoistic Usually not agenda-based | Minimal set of voter ideal
voter ideal pointg unique (unless | voting oint(s) each of which defeats
there is a core, ortheoretic all voter ideal points not in th
n=3) set
dimension by egoistic usually not agenda-based | pick a dimension and find the

dimension
median

unique because
the sequence wil
matter (unless
there is a core)

voting
| theoretic

median on it, then find the
median on the line orthogong
to that point

174

=




Table 1

(cont.)
MODEL TYPE UNIQUENESS| VARIANT DESCRIPTION
top cycle set egoistic With no core, | agenda-based | the smallest set such that
will usually be | voting every alternative in the set
the entire space theoretic beats every alternative outsic
the set
set of voter ideal| egoistic size of the set | agenda-based | set of voter ideal points
points equals the voting
number of theoretic
voters
centroid of each | egoistic n(n-1)/2 such | coalition assumes that voters will
minimal winning points theories (implicitly) coordinate with
coalitions like-minded others
(MWC)
resource based | egoistic centroid coalition coalitions chose the centroid
coalitions preferred by a | theories of their members; individuals
majority -- pick the coalition in which
unique if no they do best

cycles among
MWC centroids




Table 1

(cont.)
MODEL TYPE UNIQUENESS VARIANT DESCRIPTION
maximum non-egoistic- | usually unique| coalitional coalitions chose ¢eetroid
(summed) value of their members; individuals
ofa MWC pick the coalition with highes

total value

maximum non-egoistic usually unique collectivist sum up plagroffs and
(summed) group choose the point with highes
return sum
mean of the non-egoistic unique fairness the mean of the ideal points
voter ideal pointg oriented can be seen as a “fair” point
interior point non-egoistic may be uniquebhased on can be seen as the “Schellin

may not exist

psychological
considerations

prominent point

39 We chose to classify this model as non-egoistiagh it is classified as egoistic in Fiorina and

Plott (1978: 582)



Table 2

Basic Elements of the Four Aspiration Models &dst

Aspiration circle can only

Aspiration circle can both

nt

grow grow and shrink/stay constar
Fixed growth of aspiration Model 1 Model 3
circle
Percentage growth of Model 2 Model 4

aspiration circles




Table 3

More Detailed Assumptions of Aspiration Models

Model 1 Model 2 Model 3 Model 4
member member member member
selected by | selected by selected by selected by
uniform uniform uniform uniform

Initial Motion random random random random
member member member member

Motion to selected by | selected by selected by selected by

Amend round robin | round robin round robin round robin
point closest | point closest | point closest point closest
to SQ on to SQon to SQon to SQon
member member member member
aspiration aspiration aspiration aspiration

Amendment circle circle circle circle

Adoption majority rule | majority rule | majority rule majority rule

Cloture majority rule | majority rule | majority rule majority rule

Aspiration -

Preference Euclidean Euclidean Euclidean Euclidean

Aspiration - % distance to % distance to

Growth fixed delta status quo fixed delta status quo

Aspiration - 0.01 0.01

Delta 0.5 (fixed) (percentage) | 0.5 (fixed) (percentage)

Aspiration -

Initial Radius 0 0 0 0

Aspiration -

Can Shrink/Not

Expand no no yes yes

Uncertainty —

new proposal

location no no no no

Uncertainty —

order of

recognition no no no no




Comparisons of Mean Outcomes in Eight Experime@tahes with Three Near Core Concepts

Table 4

and the Mean of the Uncovered Set and the SpabialdBWinner

(closest fitting model(s) shown bold)

Mean Strong Point| Center of the Mean of Benefit of | Spatial Borda
Game Yolk Uncovered | the Doubt Winner/
Outcome Set Point Mean of
Voter Ideal
Points

Fiorina-Plott
(1978) game with (38, 69) ( 39, 68) ( 39, 68) (39, 68) (39, 68) (64, 67)
core
Fiorina-Plott
(1978) game without (45, 63) (49, 62) (45, 64) (44, 64) (47, 64) (67, 65)
core
Laing - Bear

(85,57) (83, 57) (76, 50) (80, 47) (80, 52) (70, 56)
Laing - House

(76, 55) (90, 54) (89, 53) (81, 54) (86, 54) (76, 56)
Laing -Skew Star

(69, 67) (65, 68) (64, 67) (66, 52) (69, 59) (67,63)
Laing — Two
Insiders (66, 34) ( 60, 36) (61, 38) (61, 32) (59, 33) (63, 47)
Endersby PH 1

(60, 28) (58, 36) (57, 36) (57, 34) (55, 36) (50, 38)
McKelvey-
Ordeshook PH (58, 37) (58, 37) (57, 36) (57, 34) (56, 37) (50, 38)




Comparisons of Mean Outcomes in Eight Experime@tahes with Four Aspiration Models and

Table 5

Best Fitting Model from Table 4

(closest fitting aspiration model(s) shownbiold)

Mean Aspiration Aspiration Aspiration Aspiration Best Fitting
Game Model 1 Model 2 Model 3 Model 4 Model shown

Outcome in Table 4
Fiorina-Plott
(1978) game with (38, 69) (39, 68) (38, 69) (39, 68) (38, 68) (39, 68)
core
Fiorina-Plott
(1978) game without (45, 63) (38, 63) (44, 74) (39, 65) (42, 63) (45, 64)
core
Laing - Bear

(85, 57) (60, 55) (75, 55) (58, 47) (79, 56) (83, %)
Laing - House

(76,55) | (109, 50) (93, 52) (120, 48) (90, 52) (76, 56)
Laing -Skew Star

(69, 67) (52, 64) (56, 62) (51,61) (56, 65) (65, 68)
Laing — Two
Insiders (66, 34) (67,22) (69, 30) (70, 25) (68, 31) (61, 32)
Endersby PH 1

(60, 28) (73, 31) (58, 35) (73, 31) (59, 34) (57, 34)
McKelvey-
Ordeshook PH (58, 37) (68, 32) (60, 34) (73, 31) ( 60, 35) (58, 37)




Figure 1

Graphical Representation of Seven of the Eight Erpental Games We Reanalyze

(games without a core)
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Figure 1
Graphical Representation of Seven of the Eight Erpental Games We Reanalyze (cont.)

(games without a core)
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