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Abstract

This paper considers environments in which individual preferences are single-peaked with respect

to an unspecified, but unidimensional, ordering of the alternative space. We show that in these environ-

ments, any institution that is coalitionally strategy-proof must be dictatorial. Thus, any non-dictatorial

institutional environment that does not explicitly utilize ana priori ordering over alternatives in order

to render a collective decision is necessarily prone to the strategic misrepresentation of preferences by

an individual or group. Accordingly, insincere behavior isinherent to the vast majority of real-world

lawmaking systems, even when the policy space is unidimensional and the core is nonempty. We con-

clude with a discussion of the implications for claims aboutthe political representation of interests within

real-world political institutions.
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1 Collective Rationality and Neutrality

The following theorem — the Gibbard-Satterthwaite theorem(henceforth,G-S) — is central to the study of

both collective choice institutions themselves and individual behavior within such institutions.

Theorem 1. (Gibbard, 1973), (Satterthwaite, 1975). If there are threeor more feasible policy alternatives

and each individual may have any preference over the alternatives, then the only collective choice institution

in which no individual ever has an incentive to misrepresenthis or her true preferences is a dictatorship.

Like Arrow’s Possibility Theorem, G-S depends heavily on the assumption ofunrestricted domain,

which states that all individuals may rank all alternativeshowever they want. In particular, both theorems

leverage the fact that, in the presence of a cyclic profile of preferences, any responsive institution that pro-

duces a transitive ranking over alternatives must on occasion be called upon to break a tie in favor of a

minority. Many scholars have called into question the empirical relevance of both G-S and Arrow’s theorem

precisely because of the unrestricted domain assumption. Mackie provides perhaps the most comprehen-

sive case for the non-existence of majority-preference cycles in real politics, arguing that virtually every

published empirical claim of a majority-preference cycle has been made in error (Mackie, 2003). Mackie

claims that voter preferences in general are single-peakedover any domain of issues under consideration at

a given time. The validity of this claim is not an issue we tackle in this paper. Suffice it to say that many

issue spaces in politics and economics can be naturally interpreted as being one-dimensional, and it is not a

stretch to assume that preferences are single-peaked over these spaces. Furthermore, it is well-known that

when voter preferencesare single-peaked with respect to a fixed ordering over alternatives, there exists a

non-dictatorial institution in which every individual always has an incentive to truthfully represent his or her

preferences – namely, pairwise majority rule.
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Theorem 2. (Black, 1948).1 If individual preferences and ballots are single-peaked with respect to a fixed

ordering, then pairwise majority rule is a non-dictatorialcollective choice institution with full range in

which no individual ever has an incentive to misrepresent his or her preferences.

And so it would appear that if an issue space admits single-peaked preferences, then we have solved the

question of whether preferences have been represented accurately. Or have we? What, exactly, does the

existence of a well-defined majority will and nonempty core get us? Does it, for example, imply that

reasonably democratic institutions will produce the core as a policy outcome? Does it imply that that

individuals have an incentive to behave sincerely? As the following statements demonstrate, there is a

large literature in political science that argues that single-peakedness implies a great deal:

“When all individuals have single-peaked preference orderings the process of collective deci-

sion making is dramatically simplified.” (Feld and Grofman,1988, p. 776)

“[When preferences are single-peaked] voters know the political world is coherently organized,

the possibility of cycles is zero and the method of majority rule is wholly consistent and never

tyrannical.” (Riker, 1992, p. 107)

“[R]elaxation of [unrestricted domain] provides acceptable escape-routes from Arrow’s theo-

rem and from the Gibbard-Satterthwaite theorem, compatible with all other conditions of these

theorems.” (Dryzek and List, 2002a)

“We do know for sure that if the distribution of preference orders is such that they are single-

peaked, the Gibbard-Satterthwaite Theorem does not apply,there is no chance for strategic
1Black’s Median Voter Theorem specifically states that in thepresence of single-peaked preferences, a Condorcet winnerexists.

That a Condorcet winner arises as the outcome of pairwise majority rule over single-peaked ballots, and that majority rule is

strategy-proof in this case, was proved early on by Dummett and Farquharson (1961) and Pattanaik (1976).
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voting to succeed.” (Mackie, 2003, p. 161)

However, there is an important assumption implicit in our statement of Black’s Theorem that is necessary

in order for single-peakedness to be the “escape route” fromG-S that Dryzek and List claim it to be. It

requires that individuals may only vote over issues in a way that is consistent with the underlying ordering

of alternatives. In other words, if the underlying orderingof alternatives on the left-right spectrum isx <

y < z, then a strategic individual may not cast a vote forx overz and a vote forz overy. Black’s Theorem

then tells us that majority rule is strategy-proof providedthat individuals are not allowed to lie in particular

ways.2

In this paper we consider incentives for the strategic manipulation of institutions when individuals have

preferences that are single-peaked, but are allowed toclaim to have any preference ordering that they wish.

In other words, if the true ordering of alternatives on the left-right spectrum isx < y < z, an individual

or collection of individuals may claim to preferz to x to y. We show that in such situations, inducing

individuals to truthfully reveal their preferences is not automaticeven when preferences are single-peaked

and there exists a clear majority rule core.In particular, inducing truthful revelation at every single-peaked

profile of preferences requires the use of a dictatorial collective choice procedure – a procedure that always

grants decision-making authority to a unique individual. Formally, we show that any institution that is not

dictatorial necessarily is notcoalitionally strategy-proof: there exists some situation in which a person or

a collection of people have an incentive to misrepresent their preferences in pursuit of a different collective

choice. More importantly, this conclusion holds even in theabsence of majority-preference cycles, and in

2This point was noted by Blin and Satterthwaite (1976), who show that majority rule with Borda completion is strategy-proof

when preferences and ballots are required to be single-peaked with respect to a common ordering, but is manipulable whenballots

are no longer required to be single-peaked with respect to the common ordering.
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the presence of a Condorcet winner.

1.1 Why Manipulation is Important

The question of manipulation – the misrepresentation of one’s true preferences for individual gain – has

been examined by social scientists for over two centuries.3 Ignoring the possibly unsettling mendaciousness

inherent in manipulative behavior, manipulation is generally problematic for any problem relating to infer-

ence. For example, how does a legislator’s roll call vote relate to his or her policy preferences? How does an

individual voter’s vote choice reflect his or her preferences over the parties and/or candidates? More subtly,

does the composition of a committee reflect the preferences of a group’s members? Does a juror’s vote

to convict a defendant truthfully reflect the juror’s beliefs about the defendant’s guilt or innocence? Does

an executive’s best choice of political appointees necessarily pursue the policies that the executive would

individually pursue in those positions? The inference problem is also highly relevant for mechanism design

issues, such as how a social planner might go about choosing the most efficient form of regulation, when the

regulated firms have private information about their cost structures.

In a nutshell, we argue that the possibility of manipulationis endemic to virtually all political insti-

tutions, even in settings where it has been considered unimportant, and regardless of the attractiveness of

certain policies under consideration. This is not to say that manipulation is a bad thing; in fact, some have

convincingly argued that the opposite is actually true.4 For example, Miller (1977) shows that when all

individuals vote strategically, outcomes may be obtained that are Pareto superior to outcomes obtained if

3In his 1788 treatise “On the Constitution and the Functions of Provincial Assemblies,” Condorcet argued that Borda’s scoring

method was highly prone to strategic manipulation by voters(Young, 1995).
4See also Dowding and Van Hees (2007), in which the authors distinguish between “sincere” and “non-sincere” forms of

manipulation.

5



all individuals vote truthfully. Our argument is simply that manipulation may be problematic for those of

us wishing to study the relationship between individual goals and behaviors, even in settings in which a

“majority will” is well-defined.

In this respect, and before continuing on to the theory and results, it is useful to compare problems

of manipulation to the “Arrovian problem” of the conditionsunder which one can define an unambiguous

notion of “social will.” This contrast is relevant because,as mentioned above, real-world institutions are

subject to manipulation even if one assumes that there exists a well-defined notion of the social will. We

state and discuss Arrow’s result below.

Theorem 3. (Arrow, 1951). If there are three or more alternatives and atleast two individuals, each of

whom may have any preference over the alternatives, then theonly Pareto efficient and transitive preference

aggregation rule that satisfies independence of irrelevantalternatives is dictatorial.

G-S does not preclude any profile of individual preferences,a direct analogue of Arrow’s requirement of

unrestricted domain. Arrow’s result, which establishes that the notion of a well- (and universally-) defined

“social will” is incompatible with very minimal democraticprinciples, is closely related to G-S and it has

been demonstrated that both theorems can be obtained from what is essentially a single proof (Reny, 2000).

However, the conclusions of G-S differ from those of Arrow’spossibility theorem in several important

ways. As opposed to the acceptance of social indifference within the Arrovian framework, G-S requires that

a uniquecollective choice be generated (i.e., G-S deals with “revealed collective preference”). In practical

terms, this requirement is equivalent to assuming that any tie for the most-preferred choice must be broken.

This requirement implies that G-S is more “institutionallyconstructive” than Arrow: while Arrow’s result

maps preference profiles into social preferences, G-S requires that the social preference generate a non-

manipulable choice. In other words, G-S not only requires that ties be broken – it requires that they be
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broken in a way that does not strictly reward insincere behavior by the voters.

There is another important difference between Arrow’s theorem and G-S that is particularly relevant

when considering preference domain restrictions. In Arrow’s theorem, institutions consider only sincere

profiles of preferences; in the G-S theorem, they do not. Thus, a preference domain restriction (e.g. single-

peakedness) is a stronger restriction in Arrow’s theorem than under the G-S theorem, unless an institution

under consideration specifically requiresballots to be drawn from the same domain aspreferences. The

differential effect of preference domain restrictions in the two theorems plays out in our results. Our proof

that coalitional non-manipulability requires dictatorship on single-peaked preference domains leans heavily

on a related, but normatively weaker, result that we have proved for Arrow’s theorem (Gailmard et al.,

2008): Any weakly Paretian preference aggregation rule that is independent of irrelevant alternatives must

beneutral, even when preferences are known to be single-peaked. In other words, even in instances in which

there is a well-defined, transitive majority preference relation, neutrality is required for collective choice to

be simultaneously transitive, weakly Paretian and independent of irrelevant alternatives. In our extension

of this result to a weakened version of G-S we can replace neutrality with dictatorship precisely because of

the fact that the single-peaked preference domain restriction is weakened by assuming that institutions are

required to takeall ballot profiles as an input.

The key to both results is that knowing with certainty that the alternativescanbe ordered so as to induce

a single-peaked profile of preferences is not equivalent to knowing how the alternatives will be ordered.

Thus, single-peakedness in and of itself is not “enough” information to enable a non-neutral institution to

produce an IIA and weakly Paretian social ranking over alternatives, and it is not enough information to

enable a non-dictatorial institution to be coalitionally strategy-proof. Given the generality and power of

Arrow’s Theorem and the Gibbard-Satterthwaite Theorem, the novelty of our results lies in their application
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to a canonical setting for models of political institutions: the unidimensional spatial model.5 Furthermore,

the unidimensional spatial model is often invoked precisely because it is considered to be immune from

the conclusions of Arrow and G-S. In this paper we argue that these conclusions can be interpreted as

institutional problems, rather than problems stemming from underlying majority preference cycles. In other

words, violating conditions such as Pareto efficiency, independence of irrelevant alternatives, transitivity of

collective choice, and strategy-proofness is an irresolvable consequence of the vast majority of collective

decision-making procedures in use in the world, and poses problems that are separate from the underlying

structure of preferences.

The following section defines the theoretical framework that we utilize in both results. Section 3 proves

our main results: that coalitional strategy-proofness on the domain of single-peaked preferences first implies

neutrality, and then dictatorship. Section 4 presents several examples of the applicability of our results

to real-world institutions, including binary voting procedures. This section also briefly discusses several

normative implications of our results, including questions of optimal delegation and the desirability of Pareto

efficiency in certain decision-making procedures. In Section 5, we conclude and offer a brief discussion of

the connections between our results and the analysis of representative institutions in general.

2 Notation and Definitions

There is a finite collection ofK alternatives(or policies), X, and a finite collection ofn individuals (or

voters) N . We assume thatK ≥ 3 and n ≥ 2. Individual i’s preferences are represented by a strict,

transitive and complete binary relationPi. The notationxPiy implies thati strictly prefersx to y. If x∗
i Piy

5A smattering of examples to justify the term “canonical” might include Downs (1957), Davis et al. (1970), McCubbins et al.

(1994), Poole and Rosenthal (1997), and Krehbiel (1998) among, of course, many others.
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for all y 6= x∗
i , thenx∗

i is referred to asi’s most-preferred policyor ideal point. Let x∗
i (ρ) bei’s ideal point

under profileρ.

Throughout,ρ = (P1, ..., Pn) denotes ann-dimensional preference profile describing the preferences of

all individuals: the notationPn represents the collection of alln-dimensional profiles of strict orders onX.

Any nonempty setD ⊆ Pn is referred to as apreference domain, and with strict inclusion,D is referred

to as arestricted domain. We will come back to restricted domains in more detail in Section 2.3. For any

preference profileρ ∈ Pn, ρ|S denotes the restriction ofρ to the set of alternativesS ⊆ X. Similarly, for

any individual preferenceP ∈ P, Pi|S denotes the restriction ofi’s preference relation to the setS. For any

preference profileρ ∈ Pn and pair of alternatives(x, y) ∈ X2, the notationP (x, y; ρ) ≡ {i ∈ N : xPiy}

denotes the set of individuals who strictly preferx to y underρ.

2.1 Preference Aggregation Rules

LettingR be the collection of weak orders overX, apreference aggregation ruleis any function,F : D →

R, that maps a strict preference profile from domainD into a weak order overX. The notationxRF (ρ)y

denotes weak social preference underF at profileρ ∈ Pn andxPF (ρ)y denotes strict social preference.

The following definitions characterize several propertiesof preference aggregation rules.

Definition 1 (Weakly Paretian). A preference aggregation ruleF is weakly Paretianif for all ρ ∈ D and all

(x, y) ∈ X2,

P (x, y; ρ) = N ⇒ xPF (ρ)y.

Definition 2 (Neutral). A preference aggregation ruleF is neutral if for everyx, y, a, b ∈ X, and every

ρ, ρ′ ∈ D,

P (x, y; ρ) = P (a, b; ρ′) impliesxRF (ρ)y ⇔ aRF (ρ′)b.
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Definition 3 (Independent of Irrelevant Alternatives (IIA)). A preference aggregation ruleF is independent

of irrelevant alternatives(IIA) if, for all (x, y) ∈ X2 and allρ, ρ′ ∈ D,

ρ|{x,y} = ρ′|{x,y} ⇒ F (ρ)|{x,y} = F (ρ′)|{x,y}.

2.2 Collective Choice Functions

A collective choice function, or choice function, is any function,φ : Pn → X that maps any strict profile

of orderings over alternatives intoX. Throughout, we will assume thatφ hasfull range: for anyx ∈ X,

there exists aρ ∈ Pn such thatφ(ρ) = x. Thus, a preference aggregation rule produces an ordering over

the elements ofX while a choice function simply produces a single outcome. The notationφ(ρ) = x says

that choice functionφ produces outcomex at profileρ.

While we require choice functions to map any strict profile into a social outcome, we do not require

individuals’ true preference orderings to be drawn from thefull setPn. This is because we are interested in

the, possibly insincere, behavior induced by a choice function when true individual preferences are drawn

from a restricted domain. We call thepreference domainof a choice functionD, while theballot domainof

all choice functions is assumed to bePn.6 In other words, while true individual preferences may come from

a restricted set of orderings, individual behavior is only required to be individually rational, in the sense of

being rationalizable by a transitive binary relation. Throughout, we will use the notation(P ′
i , ρ−i) to denote

a ballot profile in whichi submits ballotP ′
i , and all others submit ballots as in profileρ. More generally, the

notation(ρ′L, ρ−L) denotes a ballot profile in which all membersi ∈ L ⊆ N submit ballots as underρ′, and

all individuals not inL submit ballots as underρ.

6In Section?? we discuss the implications of restricting the ballot domain for a specific class of institutions with an agenda

setter.

10



The following definitions characterize several propertiesof collective choice functions.

Definition 1
′ (Weakly Paretian). A collective choice functionφ is weakly Paretianif for all ρ ∈ D and all

(x, y) ∈ X2,

P (x, y; ρ) = N ⇒ φ(ρ) 6= y.

Definition 4 (Monotonic). A collective choice functionφ is monotonic if, for all (x, y) ∈ X2 and all

ρ, ρ′ ∈ D,

P (x, y; ρ) ⊆ P (x, y; ρ′) andφ(ρ) = x ⇒ φ(ρ′) 6= y.

Definition 5 (Dictatorial). A collective choice functionφ is dictatorial if for somei ∈ N and for allρ ∈ D,

φ(ρ) = x∗
i (ρ),

wherex∗
i (ρ) is i’s ideal point under profileρ.

Definition 6 (Strategy-Proof (SP)). A collective choice functionφ ismanipulableif, for someρ = (P1, ..., Pn) ∈

D andi ∈ N there exists aP ′
i ∈ P such that

φ(P ′
i , ρ−i)Piφ(ρ).

A choice function isstrategy-proofif it is not manipulable.

Definition 7 (Coalitionally Strategy-Proof (CSP)). A collective choice functionφ is coalitionally manipula-

ble if, for someρ = (P1, ..., Pn) ∈ D andL ⊆ N there exists aρ′ ∈ Pn such that

φ(ρ′L, ρ−L)Piφ(ρ) for all i ∈ L.

A choice function iscoalitionally strategy-proofif it is not coalitionally manipulable.
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Note that individually manipulable social choice functions are coalitionally manipulable (by a coali-

tion of one). However, the converse need not be true; there may be instances in which a social choice

function may only be manipulable by a sufficiently large coalition. WhenD = Pn, then individual non-

manipulability implies coalitional non-manipulability,because it implies dictatorship. Thus, in a setting

with unrestricted domain, individual and coalitional manipulability and non-manipulability are equivalent.

2.3 Single-Peaked Preferences

In this section we define the domain of single-peaked preferences. This domain has attracted the interest

of many scholars because it has been shown to lead to the existence of non-dictatorial Arrovian preference

aggregation rules and, when ballots are required to be single-peaked, to non-manipulable, non-dictatorial

collective choice functions. Our interest is less about theexistence, and more about the characterization, of

such preference aggregation rules and choice functions on this restricted domain.

Single-Peaked Preferences. The domain ofsingle-peaked preferencesis the set of all profiles of pref-

erences such that there exists a functionQ : X → {1, 2, . . . ,K} such thatQ is a bijection and every

individual’s preferences are consistent with a quasi-concave utility function of{Q(x) : x ∈ X}. We denote

the single-peaked preference domain bySn ⊂ Pn. We will at times refer to the ordering that profileρ ∈ Sn

is single-peaked with respect to asQρ. When referring to this ordering, if alternativex is abovey with

respect toQ we writex >Q y.

While this preference restriction is widely utilized and intuitively quite simple, Ballester and Haeringer

(2007) prove that the setSn is completely characterized by two conditions, worst-restriction7 and α-

restriction, both defined below.

7See Sen (1966) and Sen and Pattanaik (1969) for a more thorough discussion of worst-restriction.
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Definition 8 (Worst-restriction). A profileρ is worst-restrictedif, for every triple of alternatives,(x, y, z) ∈

X3, there exists ana ∈ {x, y, z} such that for alli ∈ N , a ≻i b for someb ∈ {x, y, z} \ {a}.

In words, a profile is worst-restricted if for every triple(x, y, z) ∈ X3, there is some element of that triple

that no individual ranks last relative to the other two elements of the triple.

Definition 9 (α-Restriction). A preference profileρ is α-restrictedif there do not exist two agents,i, j ∈ N ,

and four alternativesw, x, y, andz such that

1. The preferences overw, x, andz are opposite:wPixPiz andzPjxPjw.

2. The players agree about the ranking ofy andx: yPix andyPjx.

Definition 10 (Single-Peakedness). A preference profile issingle-peakedif and only if it satisfies worst-

restriction andα−restriction (Ballester and Haeringer, 2007).

It is important to note at this point that the domainSn is the set ofall single peaked preference profiles.

In other words, ina priori terms, any ordering of the alternatives is possible.8

Ubeda (2003) has recently used a different domain restriction, the 2-free triple domain (T n
2 ),9 to demon-

strate that on any domain satisfying this restriction, weakPareto and IIA imply neutrality, a conclusion that

8This point is a technical one, but important for broader considerations of the results in this paper. In particular, for any given

linear ordering of the alternatives,Q ∈ P , one can identify the set of preferences that are single-peaked with respect toQ, this set

is denoted bySQ, and the set of all profiles of such preferences is denoted bySn
Q. This space is widely discussed in the political

economy literature. For a succinct and lucid overview of thepower of the assumption thatQ is knowna priori, see Chapter 2.4 of

Austen-Smith and Banks (2004), in particular Theorem 2.4.
9This domain restriction says that for any triple of alternatives, only two orderings of the triple are possible across all individuals.

While profiles on this domain will satisfy worst-restriction, they may failα-restriction, with a clear example being the case with

two individuals with preferences:wP1yP1xP1z andzP2yP2xP2w. Similarly, the following 3-player profile is single-peaked but

is not an element of the 2-free triple domain:xP1yP1z, yP2xP2z, andzP3xP3y.
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mirrors our own (Theorem 4, below). The key distinction between Ubeda’s result and Theorem 4 is that the

2-free triple domain and the single-peaked domain are not nested. Specifically, for alln ≥ 2, T n
2 6⊆ Sn and

Sn 6⊆ T n
2 . In other words, satisfaction of either the2-free triple restriction or single-peakedness does not

imply satisfaction of the other. With these preliminaries in hand, we are now in a position to state and prove

our main results.

3 Stability and Coalitional Strategy-Proofness on Single-Peaked Domains

To prove that coalitional strategy-proofness implies dictatorship on domainD = Sn, we utilize the following

lemmas and theorem.

Lemma 1. Let φ be a coalitionally strategy-proof collective choice function. If D = Sn, thenφ is weakly

Paretian.

Proof: Consider aρ ∈ Sn such that for alli ∈ N , xPiy, but φ(ρ) = y. By full range,∃ρ′ ∈ Pn with

φ(ρ′) = x. Thenφ(ρ′)Piφ(ρ) for all i ∈ N , andφ is manipulable by coalitionN . It follows thatφ(ρ) 6= y

if φ CSP.�

Lemma 2. Let φ be a coalitionally strategy-proof collective choice function. If D = Sn, thenφ is mono-

tonic.

Proof: Suppose thatρ andρ′ are single-peaked, but violate monotonicity, withφ(ρ) = x, φ(ρ′) = y, and

P (x, y; ρ) ⊆ P (x, y; ρ′). We will show that this impliesφ is not CSP onSn. Throughout the proof, let

P (x, y; ρ) = A andP (y, x; ρ′) = B. We know thatA ∩ B = ∅.

First, to simplify notation, changeρ so that for alli such thatxP iy underρ, everyP i is replaced by an

identical new orderingPi with x top-ranked andy as high ini’s ranking as possible while maintainingPi

14



single-peaked with respect toQρ. It is easy to verify that such an ordering exists. Similarly, changeρ′ so

that for all j with yP
′
jx underρ′, y is top-ranked with respect to the newP ′

j , andx is as high as possible

while maintaining thatP ′
j be single peaked with respect toQρ′ . CSP implies that for each of these new

profiles (which in an abuse of notation we will still callρ andρ′) φ(ρ) = x andφ(ρ′) = y.

Consider the triple,x, y, z ∈ X, with z arbitrary.ρ, ρ′ ∈ Sn imply that for each profile, one of only two

elements of this triple may be lowest-ranked by any individual. If at profileρ these two elements area, b,

we say that(a, b) is lowest-ranked forρ|{a,b,z}. Note that in constructingρ above, we have ensured that the

only instances in whichzPiy for i ∈ A are those in whichz lies betweenx andy under the orderingQρ (i.e.

x >Qρ z >Qρ> y, or the reverse). Similarly,zP ′
jx for j ∈ B implies thatz lies betweenx andy according

to Qρ′ .

Construct a new profileρ∗ ∈ Pn in which P ∗
i = Pi for i ∈ A, andP ∗

j = P ′
j for j ∈ B. Note that

rankings are unspecified fork 6∈ A ∪ B, if such individuals exist. These individuals’ transitiverankings

can be arbitrarily assigned. Also note thatρ∗ may not be single-peaked; our choice function is still required

to produce an outcome at this profile, however. Then it must bethe case thatφ(ρ∗) 6∈ {x, y}, else either

coalitionN \ A could manipulateρ with ρ∗, or N \ B could manipulateρ′ with ρ∗. Thus,φ(ρ∗) = z.

Case 1:(x, y) is lowest-ranked for eitherρ|{x,y,z} or for ρ′|{x,y,z}. Without loss of generality, assume that

(x, y) is lowest-ranked forρ|{x,y,z}. This implies that for all individualsk 6∈ A, yPkx ⇒ zPkx. Thus,φ is

manipulable atρ by coalitionN \A submitting ballots as inρ∗; these individuals can guarantee themselves

the outcomez, which they all prefer tox. It follows thatφ is not CSP.

Case 2:z is a lowest ranked element of bothρ|{x,y,z} andρ′|{x,y,z}. Note that by the construction ofρ and
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ρ′ above,yPiz for all i ∈ A andxP ′
jz for all j ∈ B.10

To recap, we have that all members ofA (resp.B) have the same preference ordering over all alterna-

tives, and that this ordering ranksxPiyPiz (resp. yPjxPjz). Note also thatx, y, z need not appear con-

secutively in these individuals’ rankings. Furthermore,ρ∗ as constructed above still yieldsz as its choice.

However, now members of coalitionN \ A (resp.N \ B) may rankz last relative tox andy, and may not

have an incentive to manipulateφ by submitting ballots as inρ∗.

We will now construct a newρo ∈ Sn and show thatφ CSP forρ implies thatφ not CSP forρo. This will

take several intermediate steps. First, consider the ordering over alternatives induced by the preferences of

individuals inA underρ; we will call this orderingQA, and we know that under this orderingx >QA
y >QA

z. Construct a new profilêρ whereP̂i = Pi for all i ∈ A. Clearly thisP̂i is single-peaked with respect

to the orderingQA, as it is this ordering. For allj 6∈ A, assign each member ofj an identical preference

orderingP̂j that ranksy at the top of the ballot, rankszP̂jx, and is single-peaked with respect toQA. Such

an ordering exists becausey lies betweenz andx according toQA. Thus,ρ̂ ∈ Sn.

We know that coalitionN \A can submit ballots as inρ∗ and receivez as an outcome, which they prefer

to x. Thus,φ(ρ̂) 6= x. Furthermore,φ(ρ̂) 6= z, by weak Pareto, because for alli ∈ N , yP̂iz. And by CSP of

ρ, φ(ρ̂) 6= y, because thenρ would be manipulable by coalitionN \ A submitting ballots as in̂ρ. It follows

thatφ(ρ̂) = w, with all membersj ∈ N \A rankingyP̂jwP̂jzP̂jx. However, this implies that for alli ∈ A,

wP̂iy, otherwiseρ̂ would be manipulable by coalitionA submitting ballots identical to those forN \A, and

ensuring an outcome ofy by weak Pareto. ThusQA ranks the alternativesx >QA
w >QA

y >QA
z.

Now consider a new profilêρ1 in which everyone inA ranks the alternatives as in̂ρ. For allj ∈ N \ A,

10This immediately implies thatφ does not satisfy Pareto efficiency on the full domainPn, becauseρ∗ can be constructed so as

to have all individuals not inA ∪ B placex andy at the top of their ballots, and sox, y > z on all ballotsρ∗
i and yetφ(ρ∗) = z.
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assign eachj an identical preference ordering that ranksy at the top, rankszP̂ 1
j wP̂ 1

j x, and is single-peaked

with respect toQA. Again, such an ordering exists given thatQA ranks the alternativesx >QA
w >QA

y >QA
z. Thus, ρ̂1 ∈ Sn. Using the same logic as above, we get thatφ(ρ̂1) 6= x or w (elseN \ A

manipulates withρ∗ to get z), that φ(ρ̂1) 6= z by Pareto efficiency, and thatφ(ρ̂1) 6= y by CSP of our

original ρ. Thus,φ(ρ̂1) = w1, with individualsj ∈ N \ A rankingyP̂ 1
j w1P̂ 1

j zP̂ 1
j wP̂ 1

j x. Again, it follows

that for all i ∈ A, P̂ 1
i ranksw1P̂ 1

i y, otherwise this coalition would manipulatêρ1 in order to gety as the

outcome. Thus,QA ranks the alternativesx >QA
{w1, w} >QA

y >QA
z (thew1, w ranking need not be

specified in the proof, although by coalitionN \ A’s preferences, the ranking must havew >QA
w1).

Repeat the above steps fork = 2, ..., |X| − 4 by choosing a neŵρk with yP̂ k
j zP̂ k

j ... for all j ∈ N \ A,

andP̂ k
i = Pi for i ∈ A. Such aρ̂k can be constructed so as to always remain single-peaked withrespect to

QA because it must always be the case that the social choice at each stage,wk, is ranked betweenx andy

for all i ∈ A. We ultimately get thatQA ranks the alternativesx >QA
{w,w1, w2, ...wK−4} >QA

y >QA
z.

At this point, constructρo so thatP o
j is such thatyP o

j zP o
j {w,w1, ..., w|X|−4}P o

j x for all j ∈ N \ A and

P o
i = Pi. Again, ρo is single-peaked with respect toQA. CSP requiresφ(ρo)P o

j z for all j ∈ N \ A,

otherwise this coalition would manipulate with ballots as in ρ∗. CSP ofφ at ρ requiresφ(ρo) 6= y. And

these two statements imply a contradiction. Thus,φ is not CSP. It follows thatφ CSP impliesφ monotonic

whenD = Sn. �

Theorem 4. LetF be a weakly Paretian and IIA preference aggregation rule. IfD = Sn, thenF is neutral.

Proof: See Gailmard et al. (2008).

For the next lemma we will need the following two definitions:

Definition 11 (Blocking coalition for(x, y)). A coalitionL ⊆ N is a blocking coalition for(x, y) if for all
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ρ = (P1, ..., Pn) ∈ D such thatxPiy for all i ∈ L andyPjx for all j 6∈ L, φ(ρ) 6= y.

Definition 12 (Blocking coalition). A coalitionL ⊆ N is a blocking coalition if for allρ = (P1, ..., Pn) ∈ D

and all pairs(a, b) ∈ X2, aPib for all i ∈ L ⇒ φ(ρ) 6= b.

Lemma 3. φ coalitionally strategy-proof implies that if there existsoneρ ∈ Sn with xPiy for all i ∈ L and

yPjx for all j 6∈ L andφ(ρ) = x, thenL is a blocking coalition.

Proof: Let ρ be such thatxPiy for all i ∈ L andyPjx for all j 6∈ L andφ(ρ) = x. We will first show thatL

is blocking for(x, y), and then thatL is a blocking coalition.

Suppose thatL is not blocking for(x, y), so that there exists aρ′ ∈ Sn with xP ′
iy for all i ∈ L and

yP ′
jx for all j 6∈ L andφ(ρ′) = y. By monotonicity, this implies thatφ(ρ) 6= x, a contradiction. Thus,L is

blocking for(x, y).

We will now show thatL blocking for (x, y) implies that for anya 6∈ {x, y}, L is blocking for(x, a)

and for(a, y). Consider anyρ ∈ Sn wherei ∈ L rank the alternativesxPiyPia, j 6∈ L rank themyPjaPjx

and allk ∈ N havecPkd whenc ∈ {a, x, y} andd 6∈ {a, x, y}. Thenφ(ρ) = x, by L blocking for(x, y)

and by weak Pareto. Thus,L is blocking for(x, a).

Now construct aρ′ ∈ Sn with P ′
j = Pj for j 6∈ L and with i ∈ L havingaPixPiy andcPid when

c ∈ {a, x, y} andd 6∈ {a, x, y}. In this caseφ(ρ′) = a, again byL blocking for(x, y) and by weak Pareto.

Thus,L is blocking for(a, y).

Becausea was chosen at random, the above argument proves thatL is also blocking for any distinct pair

(c, d): L blocking for (x, y) implies L blocking for (c, y), and this impliesL blocking for (c, d), for any

d 6= y.

Last, by monotonicity, we will show thatL blocking for (a, b) implies that at any profileρ ∈ Sn in

which aPib for all i ∈ L, thenφ(ρ) 6= b. Suppose not; assume thatφ(ρ) = b. Let Q be the ordering that
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ρ is single-peaked with respect to. Now consider aρ′ ∈ Sn
Q where for eachj 6∈ L, Pj is replaced byP ′

j , in

which b is top-ranked underP ′
j . By monotonicity,φ(ρ′) = b. However, underρ′ we haveaPib for all i ∈ L

andbPja for all j 6∈ L. φ(ρ′) = b contradictsL blocking for(a, b). Thus,L is a blocking coalition.�

Theorem 5. Let φ be a coalitionally strategy-proof collective choice function. If D = Sn, thenφ is dicta-

torial.

Proof: Consider three profilesρ1, ρ2, ρ3 ∈ Sn in which the alternativesx, y, z are at the top of each person’s

preference ordering, and all other alternatives are ordered according to a fixed orderingQ−{xyz}. Thus, save

for alternatives{x, y, z}, rankings over all other alternatives are identical acrossall individuals and all three

profiles. By monotonicity, we can consider such profiles without loss of generality.

Let L ∈ L be a “minimal” blocking coalition. Thus, for anyi ∈ L, the setL \ {i} is not a blocking

coalition. Such a coalition exists because, by Pareto, we know that the collection of blocking coalitions is

nonempty. Define{x, y, z} rankings underρ1, ρ2, ρ3 as follows:

ρ1 ρ2 ρ3

i x ≻ z ≻ y x ≻ y ≻ z x ≻ y ≻ z

L \ {i} y ≻ z ≻ x y ≻ x ≻ z y ≻ z ≻ x

N \ L z ≻ x ≻ y z ≻ x ≻ y z ≻ y ≻ x

We know the following:φ(ρ2) 6= z because all inL prefery to z; φ(ρ3) 6= z because all inL prefery

to z; φ(ρ1) 6= y because everyonenot in L \ {i} prefersz to y, and we have assumed thatL \ {i} is not

a blocking coalition;φ(ρ2) 6= y because everyonenot in L \ {i} prefersx to y, and we have assumed that

L \ {i} is not a blocking coalition.

Condensing the above paragraph, we now know thatφ(ρ1) = x or z, thatφ(ρ2) = x, and thatφ(ρ3) = x

or y.
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Case 1: First, suppose thatφ(ρ1) = z. This implies thatφ(ρ3) = y, because(x, z) preferences are identical

acrossρ1 andρ3. Thus,φ(ρ3) = x would violate monotonicity.

Now consider an insincere ballotρ̂ that is identical toρ1, ρ2, ρ3 for all w 6∈ {x, y, z} (i.e. these alterna-

tives are, for every individual, ordered according toQ−{xyz}), and with a Condorcet cycle overx, y, z at the

top:

ρ̂

i x ≻ y ≻ z

L \ {i} y ≻ z ≻ x

N \ L z ≻ x ≻ y

We know thatφ(ρ̂) = d 6∈ {x, y, z}, otherwiseρ1, ρ2 or ρ3 would be manipulable by an individual or

coalition submitting ballots as in̂ρ: φ(ρ̂) = x ⇒ i manipulatesρ1, φ(ρ̂) = y ⇒ L \ {i} manipulatesρ2,

andφ(ρ̂) = z ⇒ N \ L manipulatesρ3.

Now, construct a new profilêρ1 ∈ Sn with the preferences of allj 6= i identical to those given bŷρ.

Playeri’s new preferences rankd ≻ x ≻ z ≻ y ≻ ..., with i’s rankings over allw 6∈ {d, x, y, z} unchanged.

This profile is single-peaked according to the ordering specified by i’s preferences, which can be verified

by consideringα− and worst-restriction. Since all players have identical orderings over alternatives not in

{d, x, y, z}, movingd to the top ofi’s ranking cannot break worst-restriction (as all other players have the

same ranking ofd and any other alternativea 6= d), and cannot breakα−restriction, as only playeri has

preferences over a triple that are the reverse of another player’s preferences, andi is the unique player with

d at the top of his ballot.

φ(ρ̂1) = d, otherwiseφ(ρ̂1) would be manipulable byi submitting a ballot as in̂ρ. But, by Lemma 3,
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this implies thati is a blocking coalition, and thus, a dictator, because all other players preferx to d.

Case 2: Now suppose thatφ(ρ1) = x. Then immediately, by Lemma 3, this implies thati is a dictator,

becausei is the unique person who prefersx to z at profileρ1. �

Whenn = 3, Theorem 5 can be strengthened to say that ifφ is a strategy-proof collective choice function

andD = Sn, thenφ is dictatorial. However, in we cannot weaken coalitional strategy-proofness to strategy-

proofness when there is an odd number of players andn ≥ 5. This is because, with a large enough collection

of voters, it is always possible to detect a small set of “potential liars.” In particular, with four or more voters

and a single person submitting an insincere ballot, the set of “potential” manipulators can be narrowed to

two or fewer individuals in any situation in which the submitted profile of ballots is not single-peaked.11

In the absence of a core alternative in the submitted profile of ballots, removing these individuals would

yield a profile admitting a non-empty core, and even if the resulting core is multi-valued, the individual can

never profit from having his ballot dropped. We run into problems, however, when the core of a sincere

ballot profile is potentially multi-valued. In particular,without knowledge of the underlying ordering of

alternatives,Q, we cannot break ties within the core in a way that is not manipulable by an individual.

The following example demonstrates this, and shows that a choice function that selects elements of the

core can still yield opportunities for manipulation when there is an even number of voters, and moreover,

single-peakedness need not even be violated for such opportunities to exist.

Example 1. Manipulating a multi-valued core.

11This is to say that we may not be able to uniquely identify an insincere ballot, but we can identify a unique pair of individuals,

one of whom has submitted an insincere ballot.
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Theorem 6. The “Drop 2” mechanism is strategy-proof on the single-peaked preference domain and unre-

stricted ballot domain whenn ≥ 5 andn is odd.

Proof: Let Q̃ represent any ordering of the alternatives, withQ̃ ordering the alternativesx1̃, ..., xk̃
. Consider

the following “Drop 2” mechanism onρ ∈ Pn:

1. If ρ satisfies both worst-restriction andα-restriction, thenφ(ρ) = C(ρ).

2. If ρ violates one of these conditions, then for eachi = 1, ..., n test whetherρ−i satisfies both worst-

restriction andα−restriction. If so, leti ∈ W . In this case,φ(ρ) = Argminxj̃∈C(ρ−W ){j} if |W | < n,

andφ(ρ) = x1 otherwise.

To show that this mechanism is strategy-proof, we will consider the two cases covered by the mechanism

(i.e. when a ballot profile is single-peaked, and when it is not). Let ρ∗ = (P1, ..., Pn) ∈ Sn be a sincere

preference profile, withφ(ρ∗) = x∗, and throughout, let≻ρ denote the strict majority preference relation

induced by a profileρ.

First, suppose thati can profitably manipulateρ∗ with ballot P ′
i , and that(P ′

i , ρ
∗
−i) is single-peaked.

This implies thatx = C(P ′
i , ρ

∗
−i) 6= C(ρ∗), and thatxPix

∗. However, we know thatx∗ ≻ρ∗ x, and,

becausexPix
∗, thatx∗ ≻(P ′

i ,ρ∗−i)
x, contradicting the fact thatx is the core of(P ′

i , ρ
∗
−i).

Second, suppose that(P ′
i , ρ

∗
−i) is not single-peaked. Sincei is the sole person submitting an insincere

ballot, it follows thati ∈ W . It may also be the case that there exists one otherj ∈ W , however ifρ ∈ Sn

then |W | ≤ 2.12 For this manipulation to be profitable fori, we know thatφ(P ′
i , ρ

∗
−i) = C(ρ−W ) = x,

12This is because withn ≥ 5, at least two people will rank any element of a triple last; thus worst-restriction could be violated

by at most two ballots. Furthermore,α−restriction can only be violated by a pair of individuals, and the true manipulator will be

in any such pair. Thus,α−restriction can be violated by at most two individuals.
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andxPix
∗. Let W = {i} or W = {i, j}. Becausex∗ ≻ρ∗ x, thenx∗ ≻ρ−W

x also, and regardless of

whetherW contains one or two individuals. Either one or two supporters ofx are removed and sox∗ is still

majority-preferred tox, or a supporter ofx and a supporter ofx∗ are removed, thus canceling each other

out. In either case,x∗ ≻ρ−W
x, contradictingx ∈ C(ρ−W ). �

4 Examples of Manipulation in One Dimension

In this section, we briefly consider two well-known models ofpolicymaking in one dimension. In both

examples the incentive to manipulate manifests itself as anindividual or coalition attempting to make the

policy space appear multidimensional. These examples demonstrate several features of our results that may

not be apparent from the theoretical sections of this paper,and that are important to note. First, as discussed

in the introduction, domain restrictions pose different challenges when considering Arrow’s theorem versus

G-S. While coalitional strategy-proofness implies dictatorship of choice functions onSn, IIA and weak

Pareto only imply neutrality of preference aggregation rules onSn. Section 4.1 illustrates this distinction by

providing an example of a generally non-neutral institution that happens to be neutral onSn, that satisfies

IIA and weak Pareto onSn, and that is also manipulable onSn.

Second, our theoretical framework leans on an assumption that individuals may submit ballots that are

not single-peaked with respect to the true underlying ordering of alternatives. In Section 4.2

We do not intend for any of these examples to be surprising; infact, the results will appear quite obvi-

ous to any reader familiar with the one-dimensional spatialmodel. Our intention is rather to demonstrate

that when viewed as examples of manipulable collective choice functions over a single-peaked preference

domain, a common logic explains them.13

13The points made in this context are essentially extending arguments of Schofield (1995) and Austen-Smith and Banks (1998).
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4.1 Amendment Agendas

In this section we briefly consider an institution that has received much attention in formal models of politics:

the amendment agenda. Under an amendment agenda, alternatives are voted upon in an ordered sequence

of pairwise votes. It is well-known that in the absence of a Condorcet winner, these agenda procedures are

highly manipulable, with any alternative in the top cycle being attainable as a policy outcome depending on

the sequence of votes taken. Thus, amendment agendas are, ingeneral, not neutral, because they privilege

alternatives appearing later on in the agenda.14 It is also well-known that in the presence of a Condorcet

winner, any sequence of voting will yield the Condorcet winner as an outcome, regardless of whether all

individuals vote sincerely or all vote sophisticatedly. Thus, over the domainSn, amendment agendasare

neutral: if the collection of ballots an amendment agenda isgiven is single-peaked, then so is any permuta-

tion of that collection, and the outcome of voting will be theCondorcet winner (and the permuted Condorcet

winner) of each ballot profile.

What is perhaps less well-known is that amendment agendas are highly manipulable at sincere profiles

of ballots, even in the presence of a Condorcet winner.15 In this section we consider amendment agendas to

be choice functions,φA, in which an individual’s ballot dictates how that individual will vote on any pair of

alternatives.

In the presence of a Condorcet winner, assuming that all individuals vote either sincerely or sophisticat-

edly16 yields the same outcome. However, the sequence of votes thatindividuals cast will differ, and at a

14The last alternative considered in a pairwise vote need onlydefeat the winning alternative that preceded it in order to become a

policy outcome. However, an alternative considered first must defeat every other policy in order to be chosen as a policy outcome.
15Others have noted that when the behavioral assumption of sincerity or sophistication is not uniformly made across all voters,

amendment agendas may no longer be Condorcet consistent. See Denzau et al. (1985) and Austen-Smith (1987), among others.
16Sophisticated voting in this context refers to individualsplaying subgame-perfect Nash equilibrium strategies.
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sincere profile of ballots, or sequence of votes, an amendment agenda is manipulable. To see this, consider

the amendment agenda pictured in Figure 1, in which alternativesx andy are first put to a vote via majority

rule, and the winner is then pitted againstz in order to determine the final outcome. Suppose that there

are three individuals with the following preferences:xP1yP1z, yP2zP2x, andzP3yP3x. This preference

profile is single peaked, and is pictured graphically in Figure 2; it yieldsy as a Condorcet winner.

X Y

ZX YZ

X YZ Z

Figure 1: A two-stage amendment agenda

X Y Z

1 2 3

Figure 2: A single-peaked preference profile

Under a truthful collection of ballots, the amendment agenda pictured in Figure 1 yieldsy as an outcome:

y defeatsx at the first stage of voting by the votes of Players2 and3, andy defeatsz at the second stage

by Players1 and2. Now consider a collection of ballots in which Players1 and2 truthfully reveal their
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preferences over alternatives, but Player3 claims to have the preference orderingzP ′
3xP ′

3y. Under this

ballot profile our amendment agenda now yieldsz as the winner:x defeatsy at Stage 1 by the (sincere)

vote of Player 1 and the (insincere) vote of Player 2, andz defeatsx at Stage 2 by the sincere votes of both

Players2 and3. Furthermore, this is a beneficial manipulation by Player 3,as it enables him to attain his

ideal point as the policy outcome.

Clearly the insincere ballot of Player 3 is not single-peaked with respect to the underlying ordering of

alternatives. However, withouta priori restricting how people can cast votes, manipulation is endemic to

this form of agenda, even when the majority will is clearly well-defined. And we know of no real-world

institution that restricts how pairwise votes may be cast. At the same time, when handed a truthful profile of

ballots, the amendment agenda produces outcomes and sequences of votes that are consistent with pairwise

majority voting. Thus, satisfying Arrow’s conditions doesnot, “by easy implication” imply satisfaction of

the conditions of Gibbard-Satterthwaite on single-peakeddomains, as claimed by Dryzek and List (2002a).

Pairwise majority voting is transitive, weakly Paretian and IIA (and thus, neutral) when a collection of

preferences is single-peaked, and produces outcomes consistent with those produced by an amendment

agenda. Amendment agendas, and binary voting processes in general, are not strategy-proof.

4.2 Deliberative Democracy

Deliberation within democratic governance has attracted agreat deal of attention in the past two decades.

This attention has focused primarily on the potential impact of deliberation on the quality of democratic

decision-making. For example, deliberative democracy hasbeen forwarded as a means of divining the “best”

choice,17 as a legitimating device,18 and as a means by which individuals’ preferences may be brought more

17Information aggregation citations to be inserted.
18Legitimacy citations to be inserted.
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in line with each other.19

Dryzek and List (2002) explore the linkages between deliberative democracy and social choice theory.

In many respects, their arguments provide hope for deliberative democrats in spite of the generally negative

conclusions about the consistency of collective rationality and democratic collective choice. The heart of

their argument is that deliberative decision-making may allow individuals within a group to leverage the

underlying common structure of their individual preferences to choose an outcome that satisfies desirable

normative (e.g., democratic) properties. The principle example of such a structure is single-peakedness.

Dryzek and List link single-peakedness withagreement at a meta-level, a notion loosely describing the

agreement by participants “on a common dimension in terms ofwhich the alternatives are to be conceptual-

ized.”20

A key conclusion for Dryzek and List’s purposes is that preference structuration can eliminate the in-

centive to for a deliberator to misrepresent his or her preferences at the point at which the collective is

faced with making a final decision. Claims that structuration may be produced through deliberation have

been forwarded by many scholars and some empirical evidencesupports this claim.21 Our arguments in this

paper provide some insight into the conditions that one mustimpose on the structuration process to guar-

antee that a democratic decision-making process offers no benefit from misrepresentation, and shows that

these conditions are very restrictive. Indeed, the conditions are far more restrictive than has been claimed

elsewhere.22 Specifically, we have shown that a democratic decision-making institution can be ensured to

19Preference structuration citations to be inserted.
20Dryzek and List (2002b): 14.
21Theories discussing the production of structuration through deliberation include Mansbridge (1983), Goodin (1986),and Miller

(1992), with empirical studies of the emergence of structuration by Radcliff (1993), and Farrar et al. (2006) – add thesereferences

to bibliography and include a more thorough discussion here.)
22In addition to Dryzek and List (2002b), our results call intoquestion some of the relevant claims of Grofman and Feld (1988),
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offer no benefit from misrepresentation by a coalition only if the details of the structure of the individual’s

preferences are written into the rules of the institution itself (i.e. the institution can utilize the underlying

ordering of alternatives), or if the institution is dictatorial.

When looking at the incentives for individual misrepresentation of preferences our results are somewhat

less bleak. Theorem 6 describes a mechanism that is strategy-proof when preferences are single-peaked,

and ultimately this mechanism involves detecting potential liars, dropping their input from the deliberative

process, and implementing a Condorcet winner. We leave openthe question of whether we can design a

non-dictatorial and strategy-proof institution that can implement anything other than a Condorcet winner.

5 Conclusions

Theorems 4 and 5 imply that one must be careful in interpreting collective will in any real-world policy-

making institutioneven when preferences are presumed to be single-peaked. This point is highly relevant

for those scholars who insist that majority rule cycles are infrequent or untroubling (e.g., Mackie (2003)).

Specifically, appeals to aggregate outcomes as indicators of collective will are not necessarily well-founded

even when the majority will is assumed to exist. “Faithful representation” of the majority will within non-

dictatorial institutions will occasionally take an insincere form. Accordingly, the normative, prescriptive,

descriptive, and inferential issues raised by Arrow’s theorem and the Gibbard-Satterthwaite theorem are

more than simple mathematical curiosities dreamed up for the purpose of scholarly debate.

Single-peakedness does not solve problems of cycling in thereal-world because policymaking institu-

tions are generally not neutral. Specifically, the presumption that individuals have single-peaked preferences

is not sufficient to assume that the result of their aggregation is a well-defined collective will. Single-

Miller (1992), and Mackie (2003), among others.
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peakedness does not eliminate the possibility of gains through strategic manipulation within real-world

institutions, because few (if any) policymaking institutions are dictatorial, and few (if any) policymaking

institutions limit the preferences that groups of individuals canclaim to have.
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