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OPTIMAL PRIMARIES

PATRICK HUMMEL* AND RICHARD HOLDEN**

ABSTRACT. We analyze a model of US presidential primary elections for a given party.
There are two candidates, one of whom is a higher quality candidate. Voters reside in
m different states and receive noisy private information about the identity of the superior
candidate. States vote in some order, and this order is chosen by a social planner. We provide
conditions under which the ordering of the states that maximizes the probability that the
higher quality candidate is elected is for states to vote in order from smallest to largest
populations and most accurate private information to least accurate private information.
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1. INTRODUCTION

A striking and unusual feature of American politics is the presidential primary election
system. This system involves elections by 50 states, where the states vote in some pre-
determined order over the course of several months. The order of the primaries is, for a
given party, largely determined by the national party in question.' As this nomination
system has played a crucial role in determining the president of the United States, it seems
important to understand how to design an optimal presidential primary. In this paper, we
make a contribution towards this question.

Most people involved in professional politics believe that the order of the states in the
primaries matters. Participants seem unanimous in the view that strong results in early states
create momentum and lead to an information cascade whereby voters in later states become

more likely to vote for candidates who were successful in early states. Theoretical models

*Corresponding author. Google Inc., 1600 Amphitheatre Parkway, Mountain View, CA 94043, USA, E-mail
address: phummel@google.com

** University of New South Wales, Room 470B, Australian School of Business, Sydney, NSW, 2052, Australia,
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IThe by-laws committees set the rules for primaries and states are expected to comply—which they generally,

but do not always, do.
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such as Ali and Kartik (2012) show that such behavior has a rational basis.> Moreover,
there is significant empirical support that these momentum effects play an important role in
elections (e.g. Bartels (1985, 1988), Kenney and Rice (1994), Knight and Schiff (2010), and
Popkin (1994)).?

The possibility of momentum in presidential primaries leads many states to seek oppor-
tunities to have an early influence on the campaign. Residents of Iowa and New Hampshire
cherish their early role-sometimes being described as “the presidential wine-tasters of Amer-
ica”.* Mayer and Busch (2004) notes that since 1988 states have been engaging in a process
known as “front-loading”, in which states attempt to hold their elections earlier and earlier
in the campaign season. As a result, roughly 70 percent of delegates are decided by March 2
today compared to 10 percent in 1976 (Redslawk et al., 2011). And in the 2008 presidential
primary, a number of states sought to hold their primaries so early that these states were
forced to have half of their delegates to the nominating convention stripped as a consequence.

Candidates also relish the opportunity to try to capture victories in early states. Brams
and Davis (1982) notes that candidates in the 1976 and 1980 US presidential primaries
heavily emphasized spending in states that held their primaries early. Norrander (1992)
notes that even the introduction of Super Tuesday and the large number of votes it made up
for grabs on a single day was not sufficient to deter candidates from focusing their resources
on the early states. And the emphasis candidates place on early states has persisted in the
most recent presidential primaries. For instance, in the 2008 presidential primary, Barack
Obama focused the bulk of his resources to New Hampshire, John Edwards did the same in

Iowa, and Chris Dodd moved his family to lowa two years prior.

In addition, classic papers on social learning such as Banerjee (1992) and Bikhchandani, Hirshleifer and
Welch (1992) have shown that information cascades can be rational in a variety of other economic contexts,
and Ottaviani and Sgrensen (2001) has studied the question of how one should order a group of speakers
to best extract information when the speakers have a desire to appear well-informed. For further work on
sequential voting, see Battaglini (2005), Callander (2007), and Dekel and Piccione (2000).

3For example, Bill Clinton swept to the nomination from seeming obscurity in 1992 as the result of an
unexpectedly strong finish in New Hampshire, and John Kerry demolished the field in 2004 after wins in
New Hampshire and Iowa.

4As quoted in The West Wing.



It is not only the participants who should care about the order of the primaries. Each
major party wants to field the strongest possible candidate in the general election, and the
order of the states can affect whether that candidate is the nominee. And voters in aggregate
want to elect the best possible president, and hence should also care.

Moreover, there has been substantial criticism of the existing order of primaries. As the
New York Times editorial page put it in September 2008: “The presidential primary system
is broken. For years, the nominating process has unfolded in an orderly, if essentially unfair,
way. The schedule has worked very nicely for early-voting states, which have had a steady
stream of would-be presidents knocking on their doors, making commitments on issues like
the Iowa full-employment program, also known as the ethanol subsidy. The losers have been
states like New York and California, which have often gotten to vote only when the contests
were all but decided. Issues that matter to them, like mass transportation, have suffered.”

In this paper we take a mechanism design approach to the question of the optimal order of
primaries. One may view our mechanism designer either as a self-interested political party
who wants to nominate the best possible candidate, or a benevolent social planner who wants
to maximize the total utility of the voters in the primary. Voters in our model draw rational
inferences about the identity of the superior candidate from the results of primaries in early
states, and this in turn can lead to momentum and information cascades. The planner seeks
to design a primary that maximizes the probability that the higher quality candidate is
elected when the order of the states may affect the information cascades that take place.

Our model allows for heterogeneity at the individual, state, and national levels. Individual
voters may differ in their own private preferences by having biased preferences for a candidate.
States may differ in their size, the precision of the information their voters receive about
the candidates, and how representative their voters are of the country as a whole. And
nationally voters as a whole will have different preferences depending on which candidate is
the higher quality candidate.

We derive conditions under which a social planner can maximize the probability that

the higher quality candidate is elected by ordering the states from smallest to largest (i.e.
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allowing the smallest state to vote first and the largest state to vote last). We also show
that allowing states where voters receive more accurate private information to vote earlier
typically maximizes the probability that the higher quality candidate is elected. Finally, we
discuss the robustness of the results when we explicitly model the possibilities that voters
in different states might care about different issues and when candidate strategies are an
endogenous function of the order in which the states vote.

The intuition behind the optimal ordering of the states is as follows. Voters in later states
will be able to use the information about how early states voted to get a better sense of which
candidate is the best candidate. Thus having larger states vote later enables a larger number
of people to use the information from the results of early states, which in turn means that
more people will be able to make a more well-informed decision when they vote. Similarly,
allowing states with well-informed voters to vote earlier means that voters in less informed
states will be able to use the information about how well-informed voters voted, which again
means people will be able to make more well-informed decisions when they vote.

The results are significant because they suggest a possible rationalization for why one might
wish to allow small states such as Iowa and New Hampshire to vote early in a presidential
primary. Ordering the states from smallest to largest can increase the probability that the
best candidate is elected. Similarly, the result that it is advantageous to allow states with
better informed voters to vote earlier also suggests a reason why it may be advantageous
to allow states such as Iowa and New Hampshire to vote early. For one, better educated
voters tend to have more well-informed opinions about the abilities of the candidates, and
US Census Data from the past few decades reveals that the percentage of residents over the
age of 25 in lowa and New Hampshire who have graduated from high school is consistently
among the few highest of all the states in the country.®

Furthermore, when candidates campaign in small states, voters are more likely to be
able to meet the candidates individually and obtain precise information about their quality.

Roughly two months before the 2008 Iowa caucus, nearly two-thirds of voters in Iowa had

5See, for instance, US Census Bureau, 1990 Census of Population, CPH-L-96 and US Census Bureau, 2000
Census of Population, P37.
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already had an opportunity to meet a candidate.® And a few weeks before the 1996 New
Hampshire Republican primary, approximately 20 percent of people polled by a WMUR-
Dartmouth College survey said they had met or seen in person a candidate in the primary
(Buhr, 2000). By contrast, in a large state such as California, it would be infeasible for such
a large percentage of voters to meet a candidate before the election.” Vavrek et al. (2002)
provides both reduced form and causal evidence that such meetings enable voters to receive
precise information about the candidates, stating: “Meeting the candidates face-to-face,
receiving direct mail, and getting phone calls on behalf of candidates all have systematic
effects on voters’ uncertainty, knowledge, and attitudes about candidates. Voters’ personal
interactions with candidates are most important in reducing their uncertainty about how to
rate candidates.”®

This paper contributes to a literature on the optimal way to design a primary election.
Other work on optimal primaries such as Callander (2007), Deltas et al. (2012), and Hummel
and Knight (2012) has addressed questions related to whether a social planner should prefer
simultaneous elections to sequential elections. However, although there is already a developed
literature on whether simultaneous elections should be preferred to sequential elections, there
has been very little work that addresses the question of the optimal way to order states in a
presidential primary, given that this primary will be held using a sequential election. This

is the subject of the current paper.

2. THE MODEL

There are two candidates, A and B, and m states Sy, ...,S,,. Each state S; has a contin-

uum of voters of measure A; and may allocate a total of \; delegates to the candidates. The

This was noted in a November 2007 CBS News/New York Times Poll.
"Redslawk et al. (2011) attributes the fact that so many voters in Iowa are able to meet the candidates in
person to Towa’s small size and Vavrek et al. (2002) claims that New Hampshire’s small size creates ideal
opportunities for voters to interact with the candidates.
8Jones (1998) and Shaw (1999) also offer evidence that the number of visits to a state is related to total
votes received.
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candidate who receives the most delegates wins the election and ties are broken randomly.
We consider two possible ways that states may allocate their delegates to the candidates.

The first method we consider is one in which states allocate their delegates to candidates
in direct proportion to the number of votes each candidate received. Under this method, a
candidate wins the election if and only if the candidate received a majority of votes. Thus
if y; denotes the fraction of voters that votes for candidate A in state S;, then candidate
A is elected if 377"y > 537", Ay, both candidates are elected with probability 5 if
S YA = 5 21—y Ay, and candidate B is elected otherwise.

The second method we consider is a scenario in which a state allocates all of its delegates
to the candidate who received the most votes in that state. We consider both of these
possibilities because some states allocate all of their delegates to the candidate who received
the most votes in that state, and other states allocate their delegates in close proportion to
the number of votes each candidate received in the state.

There are two states of the world, a and b. If the state of the world is a, then candidate
A is the higher quality candidate, and if the state of the world is b, then candidate B is the
higher quality candidate. In each state S;, a fraction x; of the voters observe the state of the
world directly, and the remaining voters do not observe the state of the world directly. These
remaining voters each share a common prior that the probability the state of the world is a
is ¢ for some ¢ € (0, 1).

If the state of the world is a, then each imperfectly informed voter in state S; receives a

private signal that is an independent and identically distributed draw from a distribution

1

that takes on the value av with probability p; > 5 and the value 3 with probability 1 — p;.

And if the state of the world is b, then each imperfectly informed voter in state S; receives

a private signal that is an independent and identically distributed draw from a distribution

1

that takes on the value § with probability p; > 5 and the value a with probability 1 — p;.

We assume that p; > max{¢, 1 — ¢} for all j to ensure that a voter will initially believe it is



more likely that candidate A is a better candidate after receiving the signal a and candidate
B is a better candidate after receiving the signal 3.°

There are three possible types of voters in the population. The first possibility is that a
voter is an A-partisan and always obtains utility 1 from electing candidate A and utility 0
from electing candidate B. A second possibility is that a voter is a B-partisan and always
obtains utility 1 from electing candidate B and utility 0 from electing candidate A. And a
last possibility is that a voter is a neutral. A neutral obtains utility 1 from electing candidate
A in state a, utility 0 from electing candidate B in state a, utility 1 from electing candidate
B in state b, and utility 0 from electing candidate A in state b.!° Throughout we let 7r34
denote the fraction of voters in state S; who are A-partisans, Wf denote the fraction of voters
in state S; who are B-partisans, and 7er =1- 7r34 — 7TJB denote the fraction of voters in state
S; who are neutrals.

While voters in a given state S; all vote at the same time, different states vote at different
times, and some states vote after observing how voters in other states have voted. We assume
that all voters in state S(;) vote without observing how voters in other states have voted,
and that voters in state S(;) vote after observing how voters in states S(y),...,S(;—1) have
voted.!* Throughout we also assume that all voters vote sincerely by voting for the candidate
they like best given their current information.'> Thus A-partisans vote for candidate A, B-
partisans vote for candidate B, and a neutral voter votes for candidate A if and only if this
voter believes the probability the state of the world is a is greater than % at the time the

voter votes.

9This condition is automatically satisfied if ¢ = %
00ur model is relevant in cases where a general election follows the primary election if some voters are
partisans who are uninterested in candidate quality, while other neutral voters make their decisions, in part,
based on the electability of the candidates.
Hry principle, voters may also observe the results of pre-election polls from earlier states before they vote.
However, the information contained in the election results from these states will overwhelm the information
from pre-election polls, so we can focus without loss of generality on what happens when voters only observe
the election results from earlier states.
12This assumption implicitly rules out the possibility that voters might abstain from voting. Such strategic
abstention has been analyzed formally by Battaglini (2005) in a model of costly voting. While strategic
abstention is interesting, our model is reasonable in cases where there is some exogenous abstention rate and
we then only focus on the voters who are voting in the election.
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We consider the problem of a social planner who wishes to select the order in which the
states vote, Sqy,...,Sum), to maximize the probability that the higher quality candidate is
elected. This is a sensible objective for the social planner because, for example, if the majority
of voters are neutrals, then maximizing the probability the higher quality candidate is elected
also maximizes the welfare of the majority of the voters in the primary. While the planner

and the voters know the values of 7, we assume that the planner and the voters do not

7 ?
know the values of ﬂjA and Wf at the time that the planner chooses the order of the states.
Instead the planner and the voters only know that each value of 7T]A is an independent draw

from a continuous cumulative distribution function F; with support equal to some subset of

the interval [0,1 — )] and corresponding density f;."

Discussion of the Model. Before proceeding to the analysis, we pause briefly to discuss
some of our modeling assumptions. The most notable simplifications are the restriction to
elections with two candidates and the fact that we allow for only a few types of voters. The
restriction to elections with two candidates is almost universal in formal theory literature
on sequential voting and presidential primaries (Ali and Kartik, 2012; Battaglini, 2005;
Battaglini et al., 2007; Brams and Davis, 1982; Callander, 2007; Dekel and Piccione, 2000;
Klumpp and Polborn, 2006; Strumpf, 2002), and we do not believe that it is consequential
for the results. In particular, the the overall intuition for the results mentioned in the
introduction is an intuition that we would expect to continue to hold even when there are
multiple candidates. Furthemore, presidential primaries with multiple candidates typically
narrow down to the two most serious candidates very quickly (Abramson et al., 1992; Aldrich,
1980; Bartels, 1988; Matthews, 1978; Popkin, 1994), so the analysis we present is quite
relevant for the critical final phase of presidential primaries with multiple candidates.

It is also worth noting that the assumption that a voter obtains utility 1 from the election

of her preferred candidate and 0 from her less preferred candidate has no effect on the analysis

13gelman (2010) analyzes a model of optimal primaries that differs from ours in that the values of 7r34
and 7er in each state are common knowledge. In such a model, voters can deduce the identity of the
superior candidate with virtual certainty after the election in the first state. By contrast, in our model, the
uncertainty about the values of 7rj‘-4 and ﬂ']B means that there may be uncertainty about the identity of the
superior candidate even after several states hold their elections.
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since, for example, if the A-partisans differed in the intensities of their preferences over the
two candidates, such voters would still vote the same way as before.

We also note why we believe it is appropriate to consider uncertainty in the fraction
of partisans rather than uncertainty in the fraction of neutrals. Had we considered an
analogous model in which the relative fraction of A-partisans and B-partisans in each state
were known, but the fraction of neutrals were uncertain, a voter would typically be able
to infer which candidate is the higher quality candidate with certainty from the results of
one state’s election simply by noting whether the fraction of the vote A received in the
state was greater or less than the known fraction of A-partisans in the state. However,
incorporating uncertainty about the fraction of partisans makes the model more interesting
because if a candidate does well, there can be uncertainty about whether the candidate did
well because there were many partisan supporters for the candidate or if the candidate did
well because the candidate was actually a higher quality candidate. Since uncertainty about
the fraction of partisans enables voters to update their beliefts about the candidates in a
realistic manner, but uncertainty about the fraction of neutrals does not, there is little that
is gained by incorporating uncertainty about the fraction of neutrals, and we prefer to model
this by incorporating uncertainty about the fraction of partisans but not about the fraction

of neutrals.

3. RESuULTS

Suppose that all neutral voters in state S; who receive a private signal a vote for A
and all neutral voters in state S; who receive a private signal 3 vote for B. Then if the
state of the world is a, the fraction of voters that votes for candidate A in state S; is
7t + (p;(1 — K;) + &;)mY, and if the state of the world is b, the fraction of voters that votes
for candidate A in state S; is 7' + (1 — p;)(1 — k)70

Thus if y; denotes the fraction of voters that votes for candidate A in a state S; where all

neutral voters vote according to their private signals, then either the state of the world is a

and ' = y;—(p;(1—k;)+£;)7) or the state of the world is b and m' = y;—(1—p;)(1—k;) 7).
9



From this it follows that if all neutral voters in states S, ..., S(j—1) vote according to their
private signals and ¢(;) denotes the probability with which an imperfectly informed outside
observer believes the state of the world is a after states S, ..., S(j—1) have voted, then

OG- JG-1(Wwi-1))
oG- fi-n(wi-n) + (1 = og-1) fi-1(zG-1))

o) =

where w(j—1) = y(j-1) — (Pg-1) (1 = Kg-1)) + K(-1)7(_y) and z(-1) = Y1) — (L= pg-1)(1 -

/i(j—l))ﬂ—g_l) .14

Now we specialize to the case in which 7r§v = 7 for all j and 7T;-4 is drawn from the
uniform distribution on [0, 1 — 7] for all j. Thus f;(z) = ==y for all z € [0,1 — 7] and
fi(z) =0forall z ¢ [0,1—m"]. Under these assumptions, if all neutral voters in state Si;_1)
vote according to their private signals and y_1) > 1 — (pj—1)(1 — K(j—1)) + K—1))7™", then
¢@;) = 1, as the only way so many voters could have voted for candidate A in state S;_y) is
if the state of the world is a. If y_1) < (p—1)(1 — K(j—1)) + KG—1))7, then ¢y = 0, as the
only way so few voters could have voted for candidate A in state S(;_,) is if the state of the
world is b. But if (pg—1)(1 —rK¢-1)) + /ﬁ(j,l))wN < yi-1 < 1= (pg-1)(1 = K-1)) +/€(j,1))7rN,
then f(j—1)(wi-1) = fi-1)(2G-1) and o) = (1)

Thus under these assumptions, neutral voters in state S(;) follow simple strategies in
deciding which candidate to vote for. If a candidate has received a fraction of the vote

greater than 1 — (p(k)(l — li(k)) + li(k))WN

in some previous state Sy with & < j, then voters
recognize that this candidate is the higher quality candidate, and all neutral voters in state
S(j) vote for that particular candidate. If no candidate has received a fraction of the vote
greater than 1 — (pgy(1 — Kk)) + Kx))™ in some previous state Sy with k < 7, then all

neutral voters in state S(;) vote according to their private signals. We use this insight in

proving the following proposition:

HMThis follows because the prior probability the state of the world is a is ¢(j—1) and the relative likelihood
that A receives a fraction y(;_1) of the vote in state S(;_;) conditional the state of the world being a is
f(wgi—1y). At the same time, the prior probability the state of the world is b is 1 — ¢(;_1) and the relative
likelihood that A receives a fraction y;_1) of the vote in state S(;_) conditional the state of the world being
bis f(z(j—1)). This gives the result in the previous equation.
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for all j,

Proposition 1. Suppose that 7T§V =N > ;

% is drawn from the uniform distri-

bution on [0,1 — ] for all j, p; =p > % for all j, and k; = K for all j. Then the ordering
of the states that maximizes the probability that the higher quality candidate wins the election
1s the ordering in which the states are ordered from smallest to largest, or the ordering in
which state Sy has the smallest value of \;, state Si) has the second smallest value of A;,

and in general state S has the k™ smallest value of \;.*

The intuition for this result is as follows. Note that if voters are able to deduce the identity
of the higher quality candidate from the results of an early state, then more voters will have
an opportunity to act on this information if a larger number of voters remain to vote, and
more voters will vote for the higher quality candidate if larger states remain to vote. At
the same time, if voters are not able to deduce the identity of the higher quality candidate
from the results of an early state, then the order of the states will never affect the number
of voters who vote for the higher quality candidate. Thus under either scenario, at least
as many voters vote for the higher quality candidate if the small states vote before the big
states, and the higher quality candidate wins with the greatest possible probability if the
states are ordered from smallest to largest.

One can further illustrate how the optimal order of the states depends on the accuracy
of the voters’ private information in each state. To address this, we consider what happens
when the states can be ordered in terms of how well-informed they are in the sense that
states with more voters who observe the state of the world exactly (larger values of ;) also
receive more informative private signals (larger values of p;) for voters who do not observe
the state of the world exactly. Formally we assume that p; > p;, if and only if x; > & for
all j and k. Under this assumption, we derive how the optimal order of the states depends

on the level of informativeness of the states in Proposition 2:

Proposition 2. Suppose that 7l = 7™ for all j, 72" is drawn from the uniform distribution

on [0,1 — 7N for all j, N\; = X for all j, and p; > pi if and only if k; > ky, for all j
15This ordering is also the unique ordering that maximizes the probability that the higher quality candidate

is elected if the higher quality candidate is not guaranteed to win the election.
11



and k. Then the ordering of the states that maximizes the probability that the higher quality
candidate wins the election is the ordering in which the states are ordered from the most
informed to the least informed, or the ordering in which state Sy has the largest value of
pj, state Sy has the second largest value of p;, and in general state Sy has the k" largest

value of p;.

To understand why this result holds, note that the result of an election in a state where
voters have accurate private signals is relatively more likely to give information that reveals
the identity of the higher quality candidate than the result of an election in a state where
voters have less accurate private signals. Thus if states where voters have more accurate pri-
vate information vote first, then the identity of the higher quality candidate will normally be
revealed more quickly than if states where voters have less accurate private information vote
first, and there will be more later states where all neutral voters vote for the higher quality
candidate if states with more accurate private signals vote first. At the same time, more
voters in early states will vote for the higher quality candidate when states where voters have
accurate private information vote first because voters in early states vote according to their
private information. Thus allowing the states with the most accurate private information to
vote first increases the number of voters who vote for the higher quality candidate in both
early states and later states. The result then follows.

Propositions 1 and 2 have both made use of the assumption that the fraction of partisans
is drawn from a uniform distribution. This assumption is natural in many scenarios since
it is quite common for individuals to only react to news if the news provides very strong
evidence that an individual should change his or her beliefs, and such a reaction is captured
by the uniform distribution.!® It is also worth noting that this assumption is not completely
necessary for these results because if the distribution of partisans is close to a uniform

distribution, then the results in Propositions 1 and 2 still hold.

6 There is a long literature documenting that individuals underreact to news that contradicts their initial
beliefs such as Frazzini (2006), Hirshleifer et al. (2009), and Ikenberry and Ramnath (2002).
12



However, the assumption that the fraction of partisans is drawn from a distribution that
is close to a uniform distribution rules out the possibility that a bandwagon may begin in
a state that benefits the lower quality candidate. Since these bad bandwagons may take
place under more general distributions, it is natural to ask how the results can be extended
without this assumption. We thus seek to illustrate that the results in Propositions 1 and 2
can be extended even if a bandwagon may start in a later state that helps the lower quality
candidate. As this is difficult to analyze under the general case with a large number of states,
we assume there are m = 2 states in analyzing this possibility.

To address this, we consider what happens when the fraction of A-partisans in a given

state is drawn from a distribution with a density f such that this fraction is likely to assume

1—nV
2

moderate values (those between § and 1 — 7 — § for some § € (0, )) and relatively
unlikely to assume extreme values (those less than & or greater than 1 — ¥ — §). Such a
density will allow for the possibility of bad bandwagons, as if the fraction of A-partisans in
a given state happens to be less than ¢, then imperfectly informed voters in later states will
conclude that it is relatively more likely that B was the better candidate and vote for B
even if A is actually the better candidate. Moreover, this density will continue to have the
natural feature that imperfectly informed neutral voters in the second state will vote for A
if A does sufficiently well in the first state, vote for B if B does sufficiently well in the first

state, and vote according to their private signal otherwise.

Formally, we will assume

1—nV

5 and there exists

Condition 1. f(x) is symmetric and weakly single-peaked about x =
some positive § satisfying § < max{((2p; — 1)(1 — k;) + ;)7 , 3 — (p; + (1 — p;)k;)7™} for
7 =1 and 2 such that

o f(x) is constant for x € [§,1 — 7V — §],

. W%<min{1—pl,l—p2} ifv <6 and z € [5,1 — 7N — §],
o W%>max{pl,p2} ifve6,1—aN—6] and z>1—7a" —§ and

e max{l—p;, 1—po} < W@ﬂf@) < min{py, p2} for all other values of v € [0, 1—m"]

and z € [0,1 — 7],
13



Under such a density f(x), the fraction of A-partisans is considerably more likely to take
on a particular value between § and 1 — 7 — § than a particular value less than § or greater
than 1 — 7V — §. Moreover, if a candidate does poorly in the first state because the fraction
of partisans for the candidate in that state is less than ¢, then imperfectly informed voters
conclude that candidate is unlikely to be the better candidate and imperfectly informed
neutral voters in the second state all vote for the other candidate. But if both candidates
do moderately well in the first state, then imperfectly informed voters still think there is a
substantial chance that either candidate could be the better candidate and voters continue
to act on their private information in the second state. Under these assumptions we obtain

the following result:

Proposition 3. Suppose that m = 2, 7er =7V, pi =p, k; =k, and f; = f for dll j,

(1—r)rN >1

5, and Condition 1 holds. Then the ordering of the states that maximizes the

probability that the higher quality candidate wins the election is the ordering in which the

smaller state votes first and the larger state votes last.

To understand the intuition for this result, note that if there are two states and there is
a bandwagon for candidate A, then candidate A wins the election regardless of the order of
the states. In order for the first state to induce a bandwagon for candidate A, it is necessary
that at least half of the voters vote for A in the first state. And if there is a bandwagon for
candidate A, then at least half of the voters vote for A in the second state. Thus if there is a
bandwagon for candidate A, then the majority of voters vote for A and A wins the election
regardless of the order of the states. Similarly, if there is a bandwagon for candidate B, then
candidate B wins the election regardless of the order of the states.

Thus the only way the order of the states can affect which candidate is elected is if there is
no bandwagon for either candidate. Now if there is no bandwagon for either candidate, then
both candidates obtain a moderate number of votes in the first state, and the fraction of
votes received by the higher quality candidate in the first state is necessarily close to % At

the same time, on average the majority of voters will vote for the higher quality candidate in
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the second state because the majority of neutral voters believe the higher quality candidate
is the better candidate.

Thus if there is no bandwagon and the large state votes first, then the fraction of voters
that votes for the higher quality candidate in the large state is close to % and the majority
of voters are expected to vote for the higher quality candidate in the small state. And if

there is no bandwagon and the small state votes first, then the fraction of voters that votes

for the higher quality candidate in the small state is close to % and the majority of voters
are expected to vote for the higher quality candidate in the large state. This indicates that
more voters will be expected to vote for the higher quality candidate in the scenario in which
the small state votes first than in the scenario in which the large state votes first. For this
reason the higher quality candidate wins with greater probability when the small state votes
first.

One can also extend the conclusions of Proposition 2 to this framework that allows for the

possibility of bad bandwagons. This is done in Proposition 4:

Proposition 4. Suppose that m = 2, 7 = 7V, X\; = A\, k; = &, and f; = f for all j,
and Condition 1 holds. Then the ordering of the states that maximizes the probability that
the higher quality candidate wins the election is the ordering in which the state with more
informative private signals votes first and the state with less informative private signals votes

last.

To understand why this result holds, note that if the state with the more accurate private
signals votes first, then it is relatively more likely that there will be a bandwagon for the
higher quality candidate because the state is relatively more likely to reveal accurate infor-
mation that the higher quality candidate is the better candidate. It is also relatively less
likely that there will be a bandwagon for the lower quality candidate because the state is
relatively less likely to reveal inaccurate information that the lower quality candidate is the
better candidate. Thus relatively more favorable types of bandwagons take place when the

state with the more accurate private signals votes first.
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At the same time, conditional on a bandwagon taking place, one would prefer that the
state with the more accurate private signals votes first. If a bandwagon takes place, then
imperfectly informed voters in the second state do not condition their votes on their signals,
and such voters vote the same way regardless of the accuracy of their signals. But more
voters in the first state vote for the higher quality candidate if the voters in the first state
have relatively more accurate private signals. Thus if a bandwagon takes place, more voters
vote for the higher quality candidate if the state with the more accurate private signals votes
first. And if no bandwagon takes place, then the number of voters who vote for the higher
quality candidate is not affected by the order of the states.

Combining the ideas in these two paragraphs indicates that having the state with the more
accurate private signals vote first can only increase the number of voters that votes for the
higher quality candidate. Thus the higher quality candidate wins with greater probability if

the state with the more accurate private signals votes first.

4. NON-REPRESENTATIVE STATES

In the analysis so far we have restricted attention to cases in which the issues that voters
in one state care about are representative of the issues that voters in another state care
about in the sense that if a candidate is better for neutral voters in one state, then this
candidate is also better for neutral voters in other states. However, in general it might not
be the case that neutral voters in different states care about the same issues. For instance,
voters in lowa may care a lot about issues like corn subsidies and ethanol, whereas the rest
of the country may be less concerned about this. How does the possibility that the issues
voters in one state care about may be completely unrepresentative of the issues that voters
in other states care about affect the optimal ordering of the states?

To address this question, we consider an extension of our baseline model in which there is
another dimension in which states may differ from one another. In particular, in addition to
potentially differing in the fraction of partisans that support a given candidate, their size,

and the informativeness of their private signals, we now allow for the possibility that states
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may also differ in whether the neutral voters in the state care about the same issues as the
rest of the country as a whole. For each state j, there is both a state-specific issue that
is different for each state as well as a national issue that is the same for all states in the
country.

The potentially unobserved state of the world is some random variable in the set {a, b},
where the last element of this vector is equal to a if A is the higher quality candidate on
the national issue and equal to b if B is the higher quality candidate on the national issue,
and the j* element of this vector is equal to a if A is the higher quality candidate on the
state-specific issue for state j and b if B is the higher quality candidate on the state-specific
issue for state 5. We assume that the voters have common priors about the probabilities
of any of the states of the world, and we also assume that knowing whether a candidate is
stronger on any of the state-specific issues reveals no information about the probability the
candidate is stronger on the national issue or the other state-specific issues. That is, whether
a candidate is stronger on a given issue is a random variable that is independent of which
candidates are stronger on the other issues.

Neutral voters in state j either all vote on the basis of which candidate is better for their
state-specific issue or all vote on the basis of which candidate is better for the national issue.
In particular, for each state j, there is some probability g; that gives the probability that
neutral voters in state j care about electing the candidate that is better for the national
issue and some probability 1 — ¢; that gives the probability that neutral voters in state j
care about electing the candidate that is better for the state-specific issue.

If neutral voters in state j care about electing the candidate that is better for the national
issue, then their utility is the same as in the main model. But if these voters instead care
about electing the candidate that is better for the state-specific issue, then they obtain
utility 1 from electing candidate A(B) if the j* element of the state of the world is a(b) and
obtain utility 0 from electing candidate A(B) if the j* element of the state of the world is

b(a). Finally, if a voter is an A-partisan (B-partisan), then this voter again obtains utility 1
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from electing candidate A (B) and utility 0 from electing candidate B (A) regardless of the
realization of the state of the world.

In this setup we assume that at the time the social planner decides on the ordering of
the states, the social planner can observe the values of g;, but cannot observe whether a
state will care about the state-specific issue or the national issue in that particular election.
However, we assume that at the time voters in a given state vote, these voters can observe
not only the results from states that voted earlier, but also whether these states cared about
a state-specific issue or the national issue. We make this modeling choice because we believe
that voters will be able to observe the issues on which candidates campaigned in early states
and thus the issues that these voters focused on in deciding which candidate to support, but
the social planner will not have this information at the time the social planner decides on
the ordering of the states. Instead the social planner will only know the probability that a
given state will end up caring about the same issues as the rest of the country as a whole.

In this model the variable ¢; provides a measure of how representative state j is of the
rest of the country as a whole. If g; is quite large, then it is almost certain that this state
will care about the same issues as the rest of the country as a whole, and this state is quite
representative of the rest of the country. But if ¢; is fairly small, then there is a substantial
chance that this state will instead vote on the basis of issues that the rest of the country
does not care about, and this state is not representative of the rest of the country. Thus
in order to investigate how the possibility that different states may be less representative of
the country as a whole affects the optimal ordering of the states, we seek to investigate how
differences in the value of ¢; affects the optimal ordering of the states.

The interesting conclusion that arises from this model is that differences in how represen-
tative the states are of the country as a whole has no effect on the optimal ordering of the

states. In particular, we obtain the following theorem:

Proposition 5. The optimal ordering of the states is independent how representative the
states are of the country as a whole. That is, the optimal ordering of the states is independent

of the values of q; for the different states.
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To understand the intuition behind this result, note that if a state ends up caring about
different issues than the rest of the country, then the order in which this state votes has no
effect on the outcome of the election. The voters in that state will not condition their votes
on the results of earlier states because the results of other states contain no information
about which candidate is better for that state’s state-specific issue. And the voters in states
that vote after this state will also not condition their votes on the results of the election in
this particular state because these election results have no bearing on which candidate is
stronger either for the national issue or for these states’ state-specific issues.

But if the order in which a state votes has no effect on the results of the election if that
state cares about the state-specific issue, then the optimal ordering of the states is the same
as the optimal ordering that would arise when all states care about the national issue. Thus
the optimal ordering of the states is independent of the values of ¢; for the different states
and therefore independent of how representative the states are of the country as a whole.

This result has made use of the assumption that voters in later states are able to observe
whether voters in early states voted on the basis of a state-specific issue or issues that are
important to the country as a whole by observing which issues candidates campaigned on in
early states. While this is assumption seems quite plausible, it is natural to ask whether this
result will continue to hold if voters are imperfectly informed about the issues that voters
voted on in the early states. Although it is possible that the ordering of the states may
depend on the values of g; if voters are highly uninformed about the issues that candidates
campaigned on in earlier states, it is worth noting that the assumption that voters are
perfectly informed about the issues that voters voted on in early states is not necessary to
obtain this result. We now illustrate that as long as voters are sufficiently well-informed
about the issues that voters voted on in early states, then the optimal ordering of the states
continues to be independent of how representative the states are of the country as a whole.

To illustrate this point, we consider an alternative model in which instead of voters in later
states directly observing whether voters in early states voted on the basis of a state-specific

issue, voters instead receive some noisy signal about which type of issue these voters voted
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on. In particular, for each state j, voters in other states observe a single public noisy signal
that is either equal to s or n. If the voters in state j voted on the basis of the state-specific
issue, then the signal is equal to s with probability r € (%, 1) and equal to n with probability
1 — 7. And if these voters voted on the basis of the national issue, then the signal is equal
to n with probability » and s with probability 1 — r. In this environment, we prove the

following result:

Proposition 6. Suppose there is a unique optimal ordering of the states when voters directly
observe whether voters in other states voted on the basis of a state-specific issue. Then
generically this ordering of the states continues to be the unique optimal ordering of the
states if voters are sufficiently well-informed about whether voters in other states voted on

the basis of a state-specific issue in the sense that r is sufficiently close to 1.

Thus our insight that the optimal ordering of the states does not depend on how represen-
tative the states are of the country as a whole in the sense that this ordering is independent
of the values of g; does not require the assumption that voters in later states can observe
which issues candidates campaigned on in earlier states. It is only necessary that these voters
are reasonably well-informed as to what issues came up when the earlier states voted in the

primary.

5. ENDOGENOUS CANDIDATE STRATEGIES

In the previous sections we have assumed that changing the order of the states does not
affect the distribution of voter preferences in any particular state. This assumption might
seem questionable since candidates may wish to modify where they focus their campaign
resources if the order of these states is changed, and this may in turn change the distribution
of voter preferences. Thus we address the question of how allowing for endogenous candidate
strategies affects the main results of the paper in this section.

Throughout this section we assume that by spending more money in a given state, a

candidate can increase the fraction of partisan supporters for that candidate in the state
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while simultaneously decreasing the fraction of neutrals by the same amount.!” In particular,
if candidate A wishes to increase the fraction of A-partisans in state S; by a;, then candidate
A must spend some amount ¢;j(a;) in state S;, where ¢;(a) is a strictly increasing function of
a satisfying ¢;(0) = 0. Similarly, if candidate B wishes to increase the fraction of B-partisans
in state S; by b;, then candidate B must spend c¢;(b;) in state S; for the same function ¢;.

Formally, the strategies for the candidates are as follows. Candidate A chooses an alloca-
tion a = (a1, aq,...,a,) > 0 satisfying Z;nzl c¢j(a;) = C while candidate B simultaneously
chooses an allocation b = (by, by, ..., by) > 0 satisfying > 7", ¢;(b;) = C, where C' > 0 is the
budget available to a candidate. Each candidate’s objective is to maximize the probability
that he or she is elected. Throughout we assume that each candidate believes that he or she is
the higher quality candidate with probability ¢ = % and that 7r]A is drawn from a distribution
with density f; that is symmetric about (1 —7')/2 in the sense that f;(x) = f;(1—7) —x)
for all z € [0,1 —7}].

If candidate A chooses the allocation a = (aq,as,...,a,), candidate B chooses the allo-
cation b = (by, b, ..., by), and 7rjA is the original draw of the fraction of A-partisans in state
S; from the distribution f;, then we assume that the fraction of A-partisans in state S is
7

A ~ A
73, a5,b;), where 7

j (’/T]A,&j,bj) is 71'3—4 if a; < bj, ’/TJA + a; — bj if Q; S (bjabj + 71'5\[], and

7t + 7l if a; > b; + 7. The fraction of B-partisans in state S; is 77 (77, a;,b;), where

~B(.B
j(m

Paz,b;) is wP if by < aj, w7 4+ by —a; if b; € (aj,a;+ 7], and 7P + 77 if by > a; +7) .

The fraction of neutral voters in state S; is then just 7 = 1 — & — 7. Voters then vote

sincerely after candidates choose their campaign strategies.

Given these assumptions we obtain the following result:

Proposition 7. Suppose there exists a pure strateqy equilibrium to the candidate budget
allocation game.*® Then the distribution of voter preferences in each state is the same as in

the original model without endogenous candidate strategies.

TThe assumption that campaign spending is used to swing neutral voters is standard in the literature. For
example, Bombardini and Trebbi (2011) note that it is reasonable to model campaign spending as being
used to sway neutrals to support a particular candidate.
BOne can show that such an equilibrium exists with the benefit of additional assumptions.
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The economic intuition for this result is as follows. While candidates may wish to change
how they allocate their resources to the various states if the order of the states is changed,
for any fixed order of the states, candidates are likely to have similar beliefs about which
states are the most important states to campaign in. For instance, candidates may always
think that the earliest states are the most important states and focus a disproportionate
percentage of their resources on early states.

Thus we should expect that different candidates will follow similar resource allocation
strategies as one another regardless of the order of the states.'® But if different candidates
are allocating similar levels of resources to the various states, on average one would expect
candidates’ decisions about resource allocation to have little net effect on the total fraction
of voters in a state who prefer one candidate to the other. Thus the distribution of voter
preferences in each state should not be significantly affected by allowing for endogenous
candidate strategies.

The proposition we have given is formally proven by showing that, under the conditions
given in this section, there is an equilibrium in which candidates use the same resource
allocation in each state. This result indicates that there are natural conditions under which
allowing for endogenous candidate strategies will not affect the optimal order of the states
given in the previous section. Since the distribution of voter preferences in each state remains
the same after allowing for endogenous candidate strategies, the optimal order of the states

also remains the same.

6. CONCLUSION

New Hampshire and Towa’s position as the first primary and caucus in the presidential
election cycle clearly has an impact on which candidate gains the nomination, and their
position as small and not necessarily representative states has been sharply questioned.
Moreover, officials in larger states often express displeasure at the relatively minor influence
O There is empirical evidence that candidates follow similar resource allocation strategies in presidential
primaries. For instance, Brams and Davis (1982) notes that presidential candidates in a given primary spent

similar levels of financial resources as one another in each state in the 1976 presidential primaries.
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they hold by voting later in the process. For instance the acting Governor of New Jersey in
2005 put it thus: “No longer will New Jersey be an afterthought in selection of a candidate
for our nation’s highest office [...] No longer will candidates just court our wallets; now they
will court our votes.” (Chen, 2005). Indeed, perhaps the strongest evidence of dissatisfaction
is the constant race to be the earliest primary, as in the 2008 primary season.

We have offered a model of presidential primaries which allows for bandwagon effects. We
provided conditions under which it is, in fact, optimal for states like Iowa and New Hampshire
to vote first, despite the fact that they may be “unrepresentative” compared with other more
populous states. Allowing small states to vote first has the benefit of enabling larger states to
observe the actions of smaller states and possibly make more accurate decisions as a result.
And Towa and New Hampshire may also receive more accurate information about candidate
abilities since their small size affords closer contact with the candidates and their residents
have higher levels of education. This has the further benefit that there will be a greater
chance that early states will successfully reveal the identity of the superior candidate before
later states have to act.

Our results about the nature of optimal primaries are surprisingly robust. They extend to
some settings where bad bandwagons might occur, to settings where one explicitly models the
possibility that voters in some states care about different issues than the rest of the country,
and to settings where the candidates may vary their allocations of campaign resources with
the order of the states. Nonetheless, a limitation of our analysis is that we have only
established the robustness result with the possibility of bad bandwagons in a two-state
setting. It would be desirable to extend this to an arbitrary number of states—a topic we

leave to future work.
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APPENDIX

Proof of Proposition 1: First note that if (p(1 — k) + &)@ > 1, then the majority of
voters vote for the better candidate in each state, the better candidate wins with probability
1, and the result holds trivially. Thus we assume that (p(1 — x) 4+ &)@ < 1 throughout this
proof.

Suppose by means of contradiction that the ordering of the states that maximizes the
probability that the higher quality candidate is elected is some ordering S(1), . . ., S distinct
from the ordering described in the proposition. Then there are some states S;) and S(;41)
in this ordering such that A(j;1) < A¢j). We seek to show that the higher quality candidate
would be elected with greater probability if the order of states S(;) and S(;41) were reversed.

To do this, we show that if the state of the world is a, then reversing the order of states S(;)
and S(;j;+1) would increase the probability that candidate A is elected. A virtually identical
argument shows that if the state of the world is b, then reversing the order of states S;) and
S(j+1) would increase the probability that candidate B is elected. Letting Wé) denote the
fraction of A-partisans in the j™* state to vote, we consider three cases:

Case 1: Suppose that the values of W{}c) for k =1,...,7 — 1 are such that there is some
state Sy with k& < j for which the fraction of voters in state S, that votes for candidate
A is greater than 1 — (p(1 — k) + &)7". Then all neutral voters in states Sy, with k > j
vote the same way regardless of the order of states S;) and S(;11), and reversing the order
of these two states has no effect on the probability with which candidate A is elected.

Case 2: Suppose that the values of ﬂ{,i) for k =1,...,7+ 1 are such that there is no state
Sy with k < j + 1 for which the fraction of voters in state S that votes for candidate A
is greater than 1 — (p(1 — k) + x)7". Then all neutral voters in states Sy with k& > j again
vote the same way regardless of the order of states S¢;) and S(;41), and reversing the order
of these two states again has no effect on the probability with which candidate A is elected.

Case 3: If neither of the above possibilities holds, then the values of Wé) fork=1,...,5+1
are such there is no state Sy with & < j for which the fraction of voters in state S that

votes for candidate A is greater than 1 — (p(1 — k) + )7, and there is some state S with
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k = jor k = j+ 1 for which the fraction of voters in state S that votes for candidate
A is greater than 1 — (p(1 — k) + k)7"¥. We show that, conditional on the values of T&)
for k = 1,...,7 + 1 satisfying these conditions, the probability that A wins the election is
greater if the order of the states S(;) and S(;41) is reversed. First we show this for the case
where the states allocate their delegates in direct proportion to the number of voters who
voted for each candidate.

If the values of Wé) satisfy these conditions, then either the fraction of voters in state S(;
that votes for candidate A is greater than 1—(p(1—r)-+x)m" or the fraction of voters in state
S(j) that votes for candidate A is less than or equal to 1 — (p(1 — k) + k)™ and the fraction
of voters in state S(;i1) that votes for candidate A is greater than 1 — (p(1 — k) + k)7".
Conditional on the fraction of voters in state S(; that votes for candidate A being greater
than 1 — (p(1 — k) + k)7, the fraction of voters in state S(;) that votes for candidate A is
drawn from the uniform distribution on [1 — (p(1 — k) + )7, 1 — (1 — p)(1 — k)7"] and
the fraction of voters in state S(;j;1) that votes for candidate A is drawn from the uniform
distribution on [7,1]. And conditional on the fraction of voters in state S;) that votes for
candidate A being less than or equal to 1 — (p(1 — k) + k)7 and the fraction of voters in
state S(;;1) that votes for candidate A being greater than 1 — (p(1 — k) + )7, the fraction
of voters in state S(;) that votes for candidate A is drawn from the uniform distribution on
[(p(1 = k) + k)7, 1 — (p(1 — k) + k)] and the fraction of voters in state S(;11) that votes
for candidate A is drawn from the uniform distribution on [1 — (p(1 — &) + &)7™, 1 — (1 —
p)(1 - K)r).

In particular, if the values of Wé) satisfy these conditions, then with probability 5— ) (1_”N

p(1—k)+r))mlN?

the fraction of voters in state S(;y that votes for candidate A is drawn from the uniform dis-
tribution on [1 — (p(1 — k) + k)7, 1 — (1 — p)(1 — k)7™] and the fraction of voters in state

S(j+1) that votes for candidate A is drawn from the uniform distribution on [7V, 1]. And with

1-2(p(1—k)+r)7
2R )Y

A is drawn from the uniform distribution on [(p(1 — k) + k)7, 1 — (p(1 — k) + x)7V] and

probability 5 the fraction of voters in state S(;) that votes for candidate
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the fraction of voters in state S(;;1) that votes for candidate A is drawn from the uniform
distribution on [1 — (p(1 — k) + k)7, 1 — (1 — (p(1 — k) + K))7™].

Now note that if 7% > 1 — (p(1 — k) + )7, then the uniform distribution on [7V,1]
strictly first order stochastically dominates the uniform distribution on [1 — (p(1 — k) +
k)TN, 1 — (1 — p)(1 — k)], and the uniform distribution on [1 — (p(1 — k) + &)7N, 1 —
(1 — p)(1 — k)] strictly first order stochastically dominates the uniform distribution on
[(p(1 = k) +r)TN, 1 — (p(1 — ) + &)7N]. Thus if 7% > 1 — (p(1 — k) + k)7 and we reverse
the order of the states S(;) and S(;41) by allowing the smaller state to vote before the larger
state, then the resulting distribution of the total fraction of voters in states S(;) and S(;1)
that votes for A strictly first order stochastically dominates the original distribution of the
fraction of voters in states S(;) and S(;;1) that votes for A.

Now suppose that 7% < 1 — (p(1 — k) + k)7¥. Rewriting the distribution of the fraction

of voters in state S(;) that votes for candidate A, we see that if the values of Wﬁc) satisfy

1—(14+p(1—r)+r)aN

—Arepi_n i~ the fraction of voters in

the conditions in Case 3, then with probability 5

state S(;) that votes for candidate A is drawn from the uniform distribution on [1 — (p(1 —
k) + Kk)m, 1 — (1 — p)(1 — k)] and the fraction of voters in state S;;1) that votes for

candidate A is drawn from the uniform distribution on [7V,1 — (p(1 — k) + k)7¥]. With

(p(—r)+r)m™
142(p(1—kK)+k)

probability 5— ( g the fraction of voters in state S(;) that votes for candidate A

is drawn from the uniform distribution on [1 — (p(1 — k) + )7, 1 — (1 — p)(1 — k)7™] and

the fraction of voters in state S(;j;1) that votes for candidate A is drawn from the uniform

v .
—v, the fraction

distribution on [1 — (p(1 — k) + &)7™¥, 1]. With probability 252;&&6’?5’22))

of voters in state S(;) that votes for candidate A is drawn from the uniform distribution on
[(p(1 — k) + &)™, 7] and the fraction of voters in state S(;1) that votes for candidate A is
drawn from the uniform distribution on [1—(p(1—k)+r)7Y,1—(1—p)(1—r)7"]. And with

. 1—(14+p(1—r)+r) 7N
probability 27(1+2£D(1,,{)+K))M7

the fraction of voters in state S(;) that votes for candidate
A is drawn from the uniform distribution on [7#%,1 — (p(1 — k) + x)7"] and the fraction of
voters in state S(;;1) that votes for candidate A is drawn from the uniform distribution on

1= (p(1 = k) + £)7Y, 1 = (1= p)(1 - m)7]
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Note that it is equally likely that the fraction of voters in state S(;) that votes for candidate
A is drawn from the uniform distribution on [1 — (p(1 — &) + )7, 1 — (1 —p)(1 — k)7™] and
the fraction of voters in state S(;j;1) that votes for candidate A is drawn from the uniform
distribution on [, 1 — (p(1 — k) + k)] as it is that the fraction of voters in state S(;) that
votes for candidate A is drawn from the uniform distribution on [V, 1 — (p(1 — ) + &)7]
and the fraction of voters in state S¢;11) that votes for candidate A is drawn from the uniform
distribution on [1 — (p(1 — k) + k)7, 1 — (1 — p)(1 — x)7™]. Thus the order of states S
and S(j;1) cannot affect the overall distribution of the total fraction of voters that votes for
candidate A in states S¢;) and S(;;1) that arises from these circumstances.

Thus the only two ways the order of the states can matter is if the fraction of voters in
state S(;) that votes for candidate A is drawn from the uniform distribution on [1—(p(1—x)+
k)T, 1—(1—p)(1—rk)7"] and the fraction of voters in state S(; ;1) that votes for candidate
A is drawn from the uniform distribution on [1 — (p(1 — &) + )7V, 1] or if the fraction of
voters in state S(;) that votes for candidate A is drawn from the uniform distribution on
[(p(1 — k) + k)7, 7] and the fraction of voters in state S;11) that votes for candidate A
is drawn from the uniform distribution on [1 — (p(1 — k) + &)7™¥, 1 — (1 — p)(1 — &)7Y].

Now the uniform distribution on [1 — (p(1 — &) + k)7, 1] strictly first order stochastically
dominates the uniform distribution on [1 — (p(1 — k) + )7V, 1 — (1 — p)(1 — k)7™]. And
the uniform distribution on [1 — (p(1 — k) + &)7, 1 — (1 — p)(1 — &)7"] strictly first order
stochastically dominates the uniform distribution on [(p(1 — k) + x)7™,7]. Thus in either
of the two circumstances in the previous paragraph, if we reverse the order of the states S(;
and S(;j41) by allowing the smaller state to vote before the larger state, then the resulting
distribution of the total fraction of voters in states S(;) and S(;11) that votes for A strictly
first order stochastically dominates the original distribution of the fraction of voters in states
S¢) and Sgj41) that votes for A.

Thus regardless of whether 7V > 1 — (p(1 — k) + &), if we make this change to the order

in which states S(;) and S(;;1) vote, then the distribution of the total fraction of voters in

the population that votes for candidate A strictly first order stochastically dominates the
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distribution of the total fraction of voters in the population that votes for candidate A under
the original order. From this it follows that reversing the order in which states S(;) and
S(j+1) vote increases the probability that candidate A is elected if the states allocate their
delegates in direct proportion to the number of votes the candidates received.

Now we show that reversing the order in which states S(;) and S(;;1) vote increases the
probability that candidate A is elected if the states allocate all of their delegates to the
candidate who received the most votes in each state. To see this, recall that if the values
of Wﬁc) satisfy the conditions in Case 3, then either the fraction of voters in state S(;) that

N or the fraction of voters in state

votes for candidate A is greater than 1 — (p(1 — k) + k)7
S(j) that votes for candidate A is less than or equal to 1 — (p(1 — k) + k)™ and the fraction
of voters in state S(;;1) that votes for candidate A is greater than 1 — (p(1 — k) + k)"
In the first of these scenarios, a bandwagon begins in state S(;), states S(; and S(;41) both
allocate all of their delegates to candidate A, and the order of these states does not affect
the number of delegates that candidate A receives in these states. In the second of these
scenarios, a bandwagon begins in state S(;41), so the j+ 1t" state allocates all of its delegates
to candidate A, but the j** state might not allocate its delegates to candidate A. In this
scenario, candidate A receives at least as many delegates in these states if the order of the
states S(jy and S(j11) is reversed.

But in either scenario, reversing the order in which states S(;y and S(;;1) vote increases
the probability that candidate A is elected. Thus regardless of how the states allocate their

delegates, ordering the states from smallest to largest maximizes the probability that the

higher quality candidate wins the election. []

Proof of Proposition 2: First note that if (p;(1 — k;) + &;)m™ > 1 for the state S;
with the largest value of p; and this state votes first, then the majority of voters vote for
the better candidate in the first state, voters in later states learn which candidate is the
better candidate from the results of the first state, the majority of voters vote for the better

candidate in all future states, and the better candidate wins with probability 1. Thus if
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(pj(1 — K;) + rj)™™ > £ for the state S; with the largest value of p;, then the better
candidate wins with probability 1 if the states are ordered as stated in the proposition and
the result holds. Thus we assume that (p;(1 — ;) + £;)7 < & for all states S; throughout
this proof.

Suppose by means of contradiction that the ordering of the states that maximizes the
probability that the higher quality candidate is elected is some ordering S(1), . . ., S distinct
from the ordering described in the proposition. Then there are some states S(;) and S(j11)
in this ordering such that p;11) > p(;). We seek to show that the higher quality candidate
would be elected with greater probability if the order of states S(;) and S(;,1) were reversed.

To do this, we show that if the state of the world is a, then reversing the order of states S
and S(j4+1) would increase the probability that candidate A is elected. A virtually identical
argument shows that if the state of the world is b, then reversing the order of states S;) and
S(j+1) would increase the probability that candidate B is elected. Letting 7T(Aj) denote the
fraction of A-partisans in the j** state to vote, we consider two cases:

Case 1: Suppose that the values of WE‘,‘C) for Kk =1,...,5 — 1 are such that there is some
state S() with k < j for which the fraction of voters in state S that votes for candidate A
is greater than 1 — (pg) (1 — K)) + K@ )7 . Then all neutral voters in states Sy with k& > j
vote the same way regardless of the order of states S;) and S(;11), and reversing the order
of these two states has no effect on the probability with which candidate A is elected.

Case 2: Suppose that the above possibility does not hold. Then the values of Wé) for
k =1,...,7 — 1 are such that there is no state Sy, with k& < j for which the fraction of
voters in state S(y) that votes for candidate A is greater than 1 — (px) (1 — K x)) + /i(k))WN. We
show that, conditional on the values of Wé) for k =1,...,7 — 1 satisfying these conditions,
the probability that A wins the election is strictly greater if the order of states S(;) and S(j11)
is reversed.

Note that reversing the order of states Si;) and S(;j11) never affects the distribution of
votes in the states Sy with & > j + 1, so to illustrate that reversing the order of states

Sy and S(;41) increases the probability of electing candidate A, it suffices to show that the
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distribution of the total number of delegates in states S(;) and S(;41) for candidate A when the
order of these states is reversed strictly first order stochastically dominates the distribution
of the total number of delegates for candidate A in these states under the original order.
First we prove this when states allocate their delegates in direct proportion to the number
of voters who voted for the candidates in each state.

To see this, note that if 0 < ﬂé) < 1—2(pj+1)(1 = K(j+1)) + K+1))7, then neutral voters
in the j and j + 1*" states vote according to their private signals regardless of the order
in which states vote. Thus if 0 < 7(}) <1 —2(p41)(1 — Kg+1)) + Ki(1))7", then the total
number of voters who vote for A in states S;) and S(j41) is )\{71'8-) + (py (1= K(j)) + k)TN +
7T8-+1) + (pii+1) (1 = K(j11)) + K1) } regardless of the order in which states S(;) and Sj11)
vote, and the order in which states S(;) and S(; 1) vote has no effect on the probability with
which the candidates are elected.

If 1= 2(pgin) (1 = higgany) + wGn)m™ <7y < 1—2(pg)(1 — k) + ki)™, then neutral

1*h state to vote vote according to their private signals if the order states

voters in the j +
S) and S(j41y is not reversed, but vote for candidate A if the order of the states is reversed.
Thus if 1 — 2(pj+1)(1 — K1) + KGan) T < Wé) <1-2(py(1 = Ky)) + k)™, then the
total number of voters who vote for A in states S¢;) and S(;q) is )\{’/Té) + (p)(1 = Kyy) +
Ky +7Té+1) + (pgi+1)(1 = K(jp1)) + K1)} if the order of the states is not reversed and
)\{ﬂ'é) + (P11 = K(igr)) + K1) + Wé_'_l) + w7} if the order of the states is reversed.

N

Thus if 1 — 2(]9(j+1)(1 - /i(j+1)) + Ii(j_,.l))ﬂ' < 71'(4 S 1-— Q(p(j)(l - Ii(j)) + I{(j))ﬂ'N, then

J)

candidate A receives a strictly larger number of votes if the order of the states is reversed.
And if Wé) > 1—2(p)(1 = K@) + K(j))m™, then neutral voters in the j 4 1 state to vote

vote for candidate A regardless of the order in which states S(;) and S(;;1) vote. Thus if

wé) > 1= 2(p;(1 — k) + k())m, then the total number of voters who vote for candidate

A in states S(;) and S(y1y is MG + (p() (1 — kgg) + k)T + 7, + 7} if the order of

the states is not reversed and )\{71'8-) + (pg+1) (1 = K1) + KGe) T + 7r8.+1) + 7N} if the

order of the states is reversed. Thus if Wé) > 1—2(py)(1 — k() + k()™ , then candidate

A receives a strictly larger number of votes if the order of the states is reversed.
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In any of these cases, the total number of voters who vote for A is at least as large and
sometimes strictly larger if the order of states S;) and S(;;1) is reversed. But this means that
if we make this change to the order in which states S¢;y and S¢;11) vote, then the distribution
of the total fraction of voters in the population that votes for candidate A strictly first order
stochastically dominates the distribution of the total fraction of voters in the population that
votes for candidate A under the original order. From this it follows that reversing the order
in which states S(;) and S(;j;1) vote increases the probability that candidate A is elected
if delegates are allocated in direct proportion to the number of voters who voted for the
candidates in each state.

Now we show that reversing the order in which states S(;) and S(;;1) vote increases the
probability that candidate A is elected if each state allocates all of its delegates to the can-
didate who received the most votes in that state. To see this, first note that the probability
a bandwagon begins for candidate A if voters are voting according to their private signals
is greater in state S(;;i) than in state S(;). Also note that the probability that state S
would not allocate its delegates to candidate A is greater than the probability that state
S¢j+1) would not allocate its delegates to candidate A if neutral voters vote according to
their private signals.

Combining the facts in the previous paragraph shows that reversing the order in which
states S¢;) and S(;;1) vote both increases the probability that there will be a bandwagon for
candidate A in the j™ state to vote and also increases the probability that this will change
whether the j 4+ 1" state to vote allocates its delegates to candidate A. Thus reversing the
order in which states S¢;y and S;11) vote increases the probability that both of these states
will allocate all of their delegates to candidate A.

At the same time, note that states Sy and Sy will allocate all of their delegates
to candidate B if and only if y(; < % and y(r1) < % This happens with probability
F(3 — (ph(1 = k) + k)T )F(5 = (pg+1) (1 = K(js1)) + K+1))m ) regardless of the order
of states S(;) and S(j;1), where F' denotes the cumulative distribution function satisfying

F = Fj for all j. Thus having the state with the more accurate private signals vote first

31



does not affect the probability that both of these states will allocate all of their delegates to
candidate B and it makes it more likely that both of these states will allocate all of their
delegates to candidate A. This implies that reversing the order in which states S(;) and
S(j+1) vote increases the probability that candidate A is elected if states allocate all of their

delegates to the candidate who received the most votes in that state. [

Proof of Proposition 3: Since § < max{((2p—1)(1 — &)+ r)7", 1 — (p+ (1 —p)r)nx™}, it
follows that if y(1) — (p(1—k)+&)7™ € [0, 6], then y1)— (1—p)(1—k)7" € [§,1—7" —¢] and if
yy—(1=p)(1—r)m™ € [1—7V =4, 1—7V], then yq)— (p(1—k)+ )" € [§,1—7" —4]. From
the assumptions on f(z) we know that ¢y < 1 —p if and only if y1) — (p(1 — k) + k)7 < §
and y1)—(1—p)(1—k)7Y € [0,1—7 —6] or y)— (p(1— k) +k)7" < 0. Combining this with
the first result in this proof indicates that ¢ < 1—p if and only if yq)— (p(1— k) +r)7" < &
or yay <0+ (p(1 — k) + ).

Similarly, from the assumptions on f(z) we know that ¢y > p if and only if either
yny — 1 =p) A =k > 1—7Y =6 and yu) — (p(1 — k) + k)7 € [6,1 — 7 — 4] or
ya)— (1 —=p)(1 —x)a™ > 1 —7". Combining this with the first result in this proof indicates
that ¢(2) > pif and only if yy— (1—p)(1—r)7" > 1—mV = or yu) > 1-6—(p(1—kK)+r)7".

Now suppose the state of the world is a. In this case Wé) = ya) — (p(1 — &) + r)7™.
Combining this with the results in the previous two paragraphs shows that ¢y < 1 —p if
and only if 7(j, < d and ¢ > p if and only if w3y > 1 = — 2(p(1 — &) + &)™ Thus
imperfectly informed neutral voters in the second state vote for B if and only if Wé) < 0,
imperfectly informed neutral voters in the second state vote for A if and only if Wé) >
1—6—2(p(1 — k) + )Y, and all neutral voters vote according to their private signals if
and only if 6 <7y <1—0—2(p(1 — k) +r)7".

Note that if Fé) < ¢ and all imperfectly informed neutral voters in the second state vote
for B, then the majority of voters in both states vote for B, and B is elected regardless of
the order of the states. And if Wé) >1—-0—2(p(1—k)+r)r" and all imperfectly informed

neutral voters in the second state vote for A, then the majority of voters in both states vote
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for A, and A is elected regardless of the order of the states. Thus the only way the order of
the states can affect which candidate is elected is if 0 < wé) <1-6-2(p(1 —k)+r)wY
We first show that when the states allocate their votes in direct proportion to the number
of votes each candidate received, then candidate A is elected with greater probability when
§ < 7T( H<1=0-2(p(1-k)+ )7V if the small state votes first.

If§ < 7r ) S1-0-2(p(1—kK)+ k)7, then the total number of voters who vote for A is

A () +(p(1=r)+R)TN)+ X2 (13 +(p(1—k)+r)m™). Thus candidate A wins the election

if and only if Ay (ﬂ'é) + (p(1 — k) + &)7N) + >\(2)(7T(A2) + (p(1 — &) + K)TN) > (A1) + A)) or
+(p +r)TN —1) > 0or ‘13 (Wé)—l—(p(l—m)—l—
(

/\(1)(7Té)+( (1 K)+Ii) —%>+)\2)( ( )
k)l — )+7ré)+(p(1—m) k)TN —1 > 0or “;) > 1 —(p(1—k)+r)mY —%(Wﬁ)—k(p(l—/{)—l—

1
2
k)T — %) So for a fixed 7r ) satisfying 0 < Wé) <1-0-2(p(1—rK)+r)rY, candidate A wins

A
the election with probability 1 — F (3 — (p(1 — k) 4+ r)7™ — ﬁ(ﬂé) + (p(1 = )+ r)m™ = 3)),

where I let F' denote the cumulative distribution function satisfying F' = F} = F.
From this it follows that if & < m(j) <1—8—2(p(1— &)+ #)7", then candidate A wins the

election with probability fl 2=+ [1-F(3—(p(1— Ii) +r)mN — %(Wa) +(p(1—

)
——6 K)+K)T
)TN I f () drfhy [ Pr(6 < mh) < 1=0—2(p(1—r)+)m 2 1@;%7})_; [1-F(3-

(p(l—/i)+/£)7TN—ﬁl‘)]f(%—(p(l k)+r)TN ) de/Pr(d < mfyy) < 1-0-2(p(1—r)+r)7Y).
Now assume without loss of generality that \; = min{A;, A} and Ay = max{\;, \o}. These
expressions indicate that candidate A wins with greater probability when the small state

votes first if and only if f§+ (1 SJFZ;:S)Wl F(i—(p(1—k)+r)rY - i—;x)f(% — (p(1 = k) +

k)N +) f6+ e F(3—(p(1—r) +R)m = 322) f (5~ (p(1— k) +r)7V +) do.

1 k) +r)TN -5
And since f(z) is constant for all z € [§,1 — 7V — §], it follows that candidate A wins with

greater probability when the small state votes first if and only if f 5o 0 (p(l Eiﬂ)ﬂ F( —

) k)TN
p(1—k)+r)mN
(p(1 = k) + w)7N — SLx) da f6+ p(l e s P = (01— k) + m)7 — 224) do.
,_6 (p(1=k)+r)m 7—(5 L)k
Now [ et F(%—(P(l—ﬁ)ﬂ%) N—A—l ) do = [0 (L (p(1 -

) ( (1—k)+r)7N
k) +R)mY = 3te) + F(5—(p (1—/<o) k)N )dxandf5+ lpl-c)—l—/-c)?TN L F(3—(p(1—k)+

Ry = 32w) da = [t <§—<< -4~ )+ F(3— (L) + )+
2x) de. And L[F(5—pr™ —u)+ F (3 —prN +u)] = [f(5 —prV +u) — f(5 —pr™ —u)] > 0



since f(z) is symmetric and weakly single-peaked about = = 1_27TN > % — pr™¥. Thus since
Xy > A, F(3—(p(1— k) +r)7N = 322) + F(5 — (p(1 — k) + k)7 + 322) s at least as large as

F(3—(p (1—/<a)+/<a) N—ﬁ )—i-F(%—(p(l—/i)-i-/i)ﬂ'N-i-)‘—lx) for any given > 0. From this it

follows that fo A NHH)” F(i—(p(1— /i)—l—li) N_z)+F(3—(p(1—r)+r)mN+4tx) do <

ff"” TR = (p(1 = ) + ) > + (3= (p(1 = %) + w7 + 320 do and
p(1—k)+r)mV §—(p(1—k)+r)mV

f5+(p 1— H)-‘rﬁ)’n’ ; F(% (p( ) ) f5+ 1 p,{)_i_ﬁ ﬂ.N é F(% - (p(l — I%) +

k)N — /\—a:) dx.

Thus when § < 7r () < 1=0-2(p(1—r)+r)7", candidate A wins with greater probability
when the small state votes first if the states allocate their delegates in direct proportion to
the number of votes each candidate received. We now show that when the states allocate all
of their delegates to the candidate who received the most votes in the state, then candidate
A is elected with greater probability when § < 7r ) S1=0-20p(1-kK)+ )7 if the small
state votes first.

To see this, note that if each state allocates all of its delegates to the candidate who
receives the most votes in the state, then candidate A wins the election if and only if the
majority of voters in the large state vote for candidate A. Now if the large state votes first,
then the probability that the majority of voters in the large state votes for candidate A,
conditional on 6 < Wé) <1-6-2(p(1 — k) + k)Y, is equal to the probability that the
majority of voters in the large state votes for candidate A, conditional on § + (p(1 — k) +
p)T <ydy <1 =6~ (p(1 — )+ w)7N, or 5. But if the large state votes second, then the
probability that the majority of voters in the large state votes for candidate A, conditional
on § < Wé) < 1-0-2p(1 — k) + r)wY, is just the unconditional probability that the
majority of voters in the large state votes for candidate A, which is greater than %

Thus candidate A wins with greater probability under this scenario when the small state
votes first if the states allocate all of their delegates to the candidate who received the most
votes in the state, and the probability that A is elected is always maximized by having the
small state vote first. A similar argument shows that if the state of the world is b, then

candidate B wins with greater probability when the small state votes first. From this it
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follows that the better candidate wins with greater probability when the smaller state votes

first. [

Proof of Proposition 4: Since § < max{((2p; —1)(1 — &)+ r)7™, 1 — (p; + (1 — p;)x)7™}
for j = 1 and 2, it follows that if y; — (p;(1 — k) +x)7" € [0,6], then y; — (1 —p;)(1 —r)7N €
0,1 =7V =4 and if y; — (1 —p;)(1 — k)7 € 1 =7 — 6,1 — 7], then y; — (p;(1 — k) +
k)™ € 6,1 — ¥ — §]. From the assumptions on f(z) we know that ¢ < 1 — p(z) if and
only if yay — (pay(1 — &) + k)7 < 6 and yay — (1 — pay) (1 — k)7 € [6,1 — a¥ — 4] or
Y1) — (pay(1— k) + k)7 < 0. Combining this with the first result in this proof indicates that
P2y < 1 —pp if and only if yay — (pa)(1 — k) + k)7 < § or yay < 6+ (pay(1 — k) + r)7™.

Similarly, from the assumptions on f(z) we know that ¢y > p(9) if and only if either
yuy — (1= pay)(1 — k)7 > 1 =7 —§ and ya) — (poy(1 — &) + )7 € 5,1 — 7 — 4]
or yay — (1 — pay)(1 — k)7 > 1 — 7. Combining this with the first result in this proof
indicates that ¢@2) > p) if and only if yqy — (1 — pa))(1 — &)7¥ > 1 — 7" — 6 or yu) >
1-0—(pay(1 — k) + r)m.

Now suppose that the state of the world is a. In this case Wé) =y — (pay(1 — k) + K)7v.
Combining this with the results in the previous two paragraphs shows that ¢y < 1 — p()
if and only if 7}) < 0 and ¢(9) > p if and only if 7y > 1 — 38 — 2(p) (1 — k) + &),
Thus all imperfectly informed neutral voters in the second state vote for B if and only if
Wa) < ¢, all imperfectly informed neutral voters in the second state vote for A if and only
if Wé) >1—6—2(pay(1 — k) + k)m", and all neutral voters vote according to their private
signals if and only if § < Wé) <1-6-2(pay(1 — k) + &),

From this it follows that if ﬂé) < 0, then the total number of voters who vote for A is
)\(ﬂ'é) + (pay(1 — k) + &) +7ré) + i), If 6 < Wé) <1—60—2max{pq)(1 —~K)+~K,pe)(l—
k) + k7Y, then the total number of voters who vote for A is /\(ﬂ'é) + (pay(1 — &) + K)TN +
ﬂé) + (pey(1 — &) + K)7Y). If 1 — § — 2max{pa)(1 — &) + K, p2)(1 — k) + K} < ﬂé) <
1—0—2min{pa)(1 — k) + K, pe)(1 — k) + K}, then the total number of voters who vote for

Alis )\(Wé) +(pay(1—~) +/€)7TN—|—7Té) + (p(z)(lgg k) +r)TN) if pay < pr) and A(Wé) +(poy(1—



K)+r)mN —|—7Té) +7) otherwise. And if Wé) > 1—6—2min{pq)(1—kK)+£, pe)(l—kK)+r}rV,
then the total number of voters who vote for A is A(Wé) + (pay(1 — k) + k)TN + ﬂé) + V).

But in any of these cases, the total number of voters who vote for A is at least as large if
the state with the more accurate private signals votes first. Thus when states allocate their
delegates in direct proportion to the number of voters who voted for the candidates, the
probability that A is elected is maximized when the state with the more accurate private
signals votes first.

Now we show that if each state allocates all of its delegates to the candidate who received
the most votes in that state, then the probability that A is elected is maximized when
the state with the more accurate private signal votes first. To see this, first note that the
probability that a bandwagon begins for candidate A if voters are voting according to their
private signals is greater if the state with the more accurate private signals votes first. Also
note that the probability that a state would not allocate its delegates to candidate A if
neutral voters vote according to their private signals is greater when the voters in the state
have less accurate private information.

Combining the facts in the previous paragraph shows that when the state with the more
accurate private information votes first, there is a greater probability that there will be a
bandwagon for candidate A in the first state, and there is also a greater probability that
this bandwagon will cause the second state to change from allocating all of its delegates to
candidate B to allocating all of its delegates to candidate A. Thus having the state with the
more accurate private signals vote first makes it more likely that both states will allocate all
of their delegates to candidate A.

At the same time, note that both states will allocate all of their delegates to candidate B if
and only if either 7)) < dord < 7(jy < 5—(pay(1—r)+r)T" and 75y < 5—(pe)(1—r)+r)T".
This happens with probability F(8) + [F(3 — (pa)(1 — k) +&)7™) = F(8)|F (2 — (p2) (1 — k) +
R)AN) = F (L — (py (1= 5) + K)m) F (L = (piay (1 — 1)+ )7™) + Q)1 = F(3 = (piay (1 ) +
k)7)], where F' denotes the cumulative distribution function satisfying F' = I}, = F,. This

probability is smaller when the state with the more accurate private signals votes first. Thus
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having the state with the more accurate private signals vote first makes it less likely that
both states will allocate all of their delegates to candidate B, and having the state with the
more accurate private signals vote first increases the probability that candidate A is elected.

These results show that when the state of the world is a, then either method for allocating
delegates increases the probability that candidate A is elected. A similar argument shows
that if the state of the world is b, then the probability that B is elected is maximized when
the state with the more accurate private signals votes first. Thus the probability that the
better candidate is elected is maximized when the state with the more accurate private

signals votes first. [

Proof of Proposition 5: Note that if state j cares about the state-specific issue, then the
order in which this state votes never has any effect on the outcome of the election. If this
state votes after some states, then none of the voters in this state will condition their votes
on the results of earlier states because the results of the earlier states contain no information
about which candidate is better for the state-specific issue that is important to state j.
And if this state votes before other states, then none of the voters in these later states will
condition their votes on the results of the election in state j because the results in state j
contain no information about which candidate is better either for the state-specific issues
that are important to these later states or the national issue.

From this it follows that in deciding the order in which state j should vote, one can assume
without loss of generality that state j cares about the national issue. And since this holds
for all states, it then follows that in deciding on the optimal ordering of the states, one can
assume without loss of generality that all states care about the national issue. From this
it follows that the optimal ordering of the states is independent of the values of ¢; for the

different states. OJ

Proof of Proposition 6: Consider a fixed ordering of the states. In the limit as r becomes
arbitrarily close to 1, the probability that all voters receive signals that correctly indicate

whether voters in early states voted on the basis of the state-specific issue or the national
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issue also becomes arbitrarily close to 1. In these cases, there will be at most an arbitrarily
small difference between the probability that voters in later states assign to the probability
that candidate A is the stronger candidate for the national issue and the probability these
voters would assign to the probability that candidate A is the stronger candidate for the
national issue if voters could observe whether voters in early states voted on the basis of
state-specific issues with precision. Generically, the probability that this will affect which
candidates voters vote for in the election is also arbitrarily small, so the difference between the
probability that the higher quality candidate wins the election when all voters are perfectly
informed as to which issues voters voted on in early states and the probability that the higher
quality candidate wins the election when all voters receive imperfectly informative signals
for values of r arbitrarily close to 1 is arbitrarily small.

But if the difference between the probability that the higher quality candidate wins the
election under these two circumstances becomes arbitrarily small in the limit as » becomes
arbitrarily close to 1 and there is a unique optimal ordering of the states when voters directly
observe whether voters in other states voted on the basis of a state-specific issue, then it must
be the case that this ordering of the states continues to be the unique optimal ordering of
the states if voters are sufficiently well-informed about whether voters in other states voted

on the basis of a state-specific issue. The result then follows. [

Proof of Proposition 7: Note that the candidate budget allocation game is a strictly
competitive game because a candidate can only increase his or her probability of winning
the election by decreasing the other candidate’s probability of winning the election. Thus by
von Neumann (1928), we know that strategies for the candidates are equilibrium strategies
if and only if each candidate is using a minimax strategy or a strategy which minimizes the
maximum payoff the opposing candidate can obtain against the original candidate’s strategy.

From this it follows that if there is a pure strategy equilibrium in which candidate A uses

the allocation a*, then a* is a minimax strategy for candidate A. Thus if Pr(A wins|(c4,05))
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denotes the probability with which candidate A believes he will win the election when candi-
date A uses the strategy o4 and candidate B uses the strategy opg, then 04 = a* maximizes
the value of min,, Pr(A wins|(c4,05)).

Now if Pr(B wins|(c4,0p)) denotes the probability with which candidate B believes he
will win the election when candidate A uses the strategy o4 and candidate B uses the strategy
op, then Pr(B wins|(op,04)) = Pr(A wins|(c4,05)). To see this, note that it is equally
likely that the fraction of A-partisans in state S; before the candidates campaign is some
fraction 7; as it is that the fraction of B-partisans in state S; before the candidates campaign
is m;. Thus it is equally likely that the fractions of A and B-partisans in state S; after the
candidates campaign are ﬁJA and ﬁjB respectively if candidate A chooses a = (ay, as, ..., apy)
and candidate B chooses b = (b1, b, ..., b,,) as it is that the fractions of B and A-partisans
in state S; after the candidates campaign are ﬁjA and %f respectively if candidate B chooses
a = (a,as,...,a,) and candidate A chooses b = (b1, bs, ..., b,). And since both candidates
believe that each candidate is the higher quality candidate with probability %, each candidate
believes it is equally likely that candidate A will win the election if the fractions of A and
B-partisans in state S; after the candidates campaign are ﬁf and 7~TJB respectively as it is
that candidate B will win the election if the fractions of B and A-partisans in state S
after the candidates campaign are 7?;‘ and ﬁf respectively. Putting this together shows that
Pr(B wins|(o0p,04)) = Pr(A wins|(c4,0p)).

But this means that if 04 = ¢* maximizes the value of min,, Pr(A wins|(c,05)), then
op = a* also maximizes the value of min,, Pr(B wins|(ca,05)), and o = ¢* is a minimax
strategy for candidate B. Thus if 04 = a* is a minimax strategy for candidate A, then it is a
pure strategy equilibrium for the candidates to use the allocation in which they both choose
a*. But if both candidates use the allocation a*, then the fraction of A-partisans in state S
is the same after candidates choose budget allocations than it is before the candidates choose
budget allocations. Thus the distribution of voter preferences in each state is the same as in

the original model without endogenous candidate strategies. [
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