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1 .

‘The purpose of this monographzrs to show how, wusing only
elementary matfiematical concepts, ‘the p051txons¢p011t1ca1
candidates takeé in an.election campaign can be analyzed
Voters are assuned' to be dlstrlbuted along a left- rlghb epn-
'tlnuum and candidates are assumed to take positions along .

- that ' contnnuum to maximize their vote totals, given that .
voters vote for the candidate whosé pb51t10n is c;psest to
thelrs. T a . . *

N
‘o N .

~ The ana1y515“beglﬁs with‘;wo candldate races in whlch
the median of the voter dlstr;butlon is shown to be the opt1—
mal, equ111br1um position of each candidate. Tpe analysis is
then extended to multi-candidate races; possible candidate
strategies for dlfferent segments of the, electorate are ex-
plored. The effects of fuzzy candidate p051t10ns, and voter

1nd1fference and a11enat10n are also studied.

-

. The basic spatial model is then complicated by assuming
thit as candidates move toward eﬁiﬁemlst positions, their

. ’G ( ‘ -1- - . ) i .
VERIC 8 |
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utility--as measured bfrthe support they receivé from activist’
voters--increases as theﬁr probability of winning simultane-
ously decreases. Pos1t1ons that maximize a candidate's,
expected utility are illustrated. As a final complication,

. it 1s shown that 1f a second 1ssue.dimension 1s introduced,
candidate platforms comprising pos1tioﬁ§'on two 1ssues may Ee
subject to a paradox of voting, rendering no candidate posi-
tion invulnerable to challengel by a compgg}%or.

. The substdntive focus of fhe analysigai; on presidential
. eletfions, with particular attention given first to the prob-

lems candidates face 1n winning their party's nomination in a

. sequence ofsstate primaries, %%d then to the problems they
face in satisfying different elehents within their party‘that i
may pull them in different directions in the general elécrion.
Throughout the monograph, numerous examples of actual: candi-
date behavior 1n recent presidential ptrimaries and elections
are given to provide an interpretation of the analysis and

results. . \
. N —

. Be{ore plunging into the analysis, it is fair to ask what

!

beneflts logical reasoning and mathemat1cs bring to the study

of elections. I will respond in two ways, first with.a gen-
. ®,r .
Efgi statement and then an example.

There 1s nothing to match the hoopla, pageantry, and

exc1tement of a pres1dont1a1 campa1gn in, American politits.,

No less dramatic, though quleter, are the strategic, game-like

features of a presidential campaign, which oftén are a good

deal more consequential. Given their presence and importance,
© it seems reasonable to suppose that §d%g.tools of modern .
decision theory and game theory pay help to illuminate the
competitive character Oof presidential elgctions and the stra-
tegic interdependence of decisions . made at d1fferent stages .

in the campaign.
L

At a minimum, this approach,offers more than good
hindfXght in trying to determine better and worse strategles
in presidential campaigns. For example, consider what Jgood

.‘ % l: : ' ’ .
‘ v ‘ Qe R Y
EMC 5 .97 :

N : .
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hindsight would say after replaylng the "mistakes" of the
1972 campaign: Jimmy ‘Carter should not.run for his party's
nomination in all states in 1976 because Edmund Muskie had
done so i& 1972 and lost. Of K%urbe,,this good~h1nds1ght 1s
now bad hindsight, since Carte followed this very strategy
and won, which illustrates the dubious scientific status of
hlndslght

.
. *

In contrast to the hindsight approach, I have attempted
to develop models that can impart a deeper and more general
understanding of upderlying factors at work in the presidential
e1ection process. |By "models" I mean simplified representa-
tions that abstract the essential elements of” some phenomena
Or process one wants to study. By deducing consequences from
models, one can see more clearly what is happenlng than one »
can by trying to deal with reallty in all its unmanageable

a}detall Before beginning this analysls, hqwever, 1 shall
first present some background 1nformat10n on presidential
-\

e1ect10ns
!

ERIC G :
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Probably the greatest spectacle in American polities is™ ~-

the quest for the presidepcy. Campaigns for the presidency ’
may commence a fear--or even several years--before the firét
state caucuses and primarjes in a presidential election year
as the .early entrants lay the groundwork for their campaigns
by putting togethet staffs and sounding out local political

. leaders and pztential contributors. The campaigns of most

" A presidential candidates do not attract wide news coverage,
however, until the first caucuses and ﬁrimaries, which now
begin in January (Iowa caucus) and February (New Hampshire
primarx) of an election year. Then ensues a whirlwind of
activity for the next nine months or soythgt culminatesson
Election Day in November. -

.

More than half the 50 states today--29 in 1976, plus the
District of Columbia--hotd primaries from the middle of ‘winter
through the late spring of a presidential election year. The

L)

remaining states choose delegates to the Democratic .and

Aruntoxt provided by Eric




Republlgan natlonal party conventlons 'in caucuses in which
voters at the 10&31 or dlstxlct level elect delegates to stabe»
wide conventions, who in turn elect deleggtes to the national
party conventLon. These successive elections of delegates may
,be carried through two or more stages until national party
convention delegates are chosen'.

The bew1lhering variety of rules that govern delegate
selection in different caucus states makes it impossible to,
model & ™typical"™ caucus state. Rules governing. the selection
oft national party convengion delegates 1n primary states also
differ considerably,* but all primary states share one feature:
the voters vote d1rect¥y for a slate of\delegates or thqscand%-
dates 1n one clection, whereas in caucus states the elettion -
occurs 1n stages and is, therefore, indirect.

To be .sure, sbme primary states, like California, also

use caucuses 1n the preliminary selection of slates of dele-
gates, Moreover, primaries may be open or closed, depending
op whether voters can "cross Pver" and vote for delegates or -
pandidates in the othér party contest_ (open) or must ‘Stick

to their own partf coritest (closed). In addition, while thé
outcomes of mdst primaries are binding on the delegates, some
are only advisory--'"beauty contests" is the xeqﬁ that has

been coined. . P .

The fact that the primary states include virtually all
the large statés with the most delegates makes perforpqng5~

an them a critical factor 1in securing the nomination of one's
party. Of course, if no candidate succeeds in'gaining a
decisive lecad over his opPonents in té; primaries, the-locu{
pf decision shifts to the nationgl party convention. But no
candidate defeated 1n the primaries ishbyer Ikely to reach
this phase, even if he is-the incumbent president, ’

P

K >
]AlthOUgh Lyndon Johnson chose ot to run in the_ngocnaIJc primaries
in 1968, Eygene McCarthy's ''strong showing" fn the New Hampshire primary
(while losing with 42 percent ofathe vote to Johnson's 50 percent write-in’
vote)--and his expected win in the second primary (Wisconsin)--seem to have
been impqrtant factors in inducing the incumbent president to withdraw from
the 1968 race just prior to the Wisconsin'primary. - .

a4 ' v
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'State-pr'maries

then, are the _Crucial f1rst phase in a:

candidate's quest for the pre51dency

« .

O

.

If a candldate by - =7~
winning a large proportion of pledged delegates in the pri-
maries, effectively wraps up his party's nomination in this
phase, then the party convention prov1des merely a rubber .
stamp for»the nomlnatlon game he .has already won. ’
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. .- The Primacy of Issues
and Thelr Spatial Representatlon ' ‘

- . .,

‘

.

. I start from the assumptzon that votets reSpond to the
' ~positions that candidates take on i$sues in state pr1mar1es.
This is not to say that nonissue-related factors 11ke person-,
. ality, ethn1c1ty, re11g1on or race have no effect.on election
. “outcomes but rather that issues take prgcedence in a voter's
decision. Indeed, sometimes these "nonissues" become 1ssues,
. but for purposes of the subsequent analys1s¢I shall assume
issues to be questions of public pol1cy--what the government N
shéuld ‘and should not do on matters that affect, directly or
o 1nd1rectly, its citizens.




S . .
"The prlmacy ‘of issues in presidential electlons hgs now

been reasonﬁﬁly well documented over the last ten years.

Although most’of the research that has. been conducted‘app11es

to the general election, it wauld 5eem even” more applicable

to primaries’, in which party affiliation is not usually a

fﬁctor. Particularly in states where primaries are closed,

w1th only registered Démocrats and reglstered Republicans eli-

gible to part1c1pa§e in choosing delegates to their respective

conventions, it is the issue positi@ns of the candidates -

running for their party's nomination, not their party identi-

fication itself, that gssume paramount impartancﬁ 1n primaries.3

'. * Thus? .the rule that, excludes nonparty candldates from
participating in a party’ s pre51dent1a1 primary would appear to
have a rather important political consequence.4 It forces
voters in, a primary electlon to make «<hqices- other than ‘on the
ba51s ‘of party aff111at10n wh1ch 1s, of course, the same for

411 candidates runn;ng for their party'’ s nomination.
“ v < - , 1

[ g

= T

‘ Cx .

2See Key (1966). For a general Jiscussnon of the fole of issues in
presidential elections, see the articles, comments, &nd rejoinders Qf .
Pomper, Boyd, Brody, and Kessel (1972). A more recent assessment can be
found in Asher (1976, pp. 86-121, 196-199), and references cited therein;
see also Pomper (1975, chap. 8); Nie, Verba, and Petrocik (1976, chaps. .
10, 16718); Niemi and Weisberg (|976, pp. 160-235); anq Strong (1977)
Still more recently, the significance of issues in a voter's decision has
been challenged in Margolls (1977)g where it is argued that candidate
evafuations and party images--among other factors--still hold important
sway; for empirical support, see Kelley and Mirer (1974) . This criticisn,
however, ignores the origins of candldate evaluations and candldate images,
which, it seems plausible to assume, ultimately spring from the* issue
positions of candidates and parties--though perhaps as seen in earlier
electlons. . .

3Flanigan and Zingale (3975, pp. |30-|h0). Even in open primary .
states that permit '"crossovers' (14 of 30 in 1976), those voters who cross
over from one party to another are probably inclined to do so precisely
because of the issue positions of candidates not running in their owh
party's primdry. In 1976, hpwever, issue voting deShined in importance.
See Miller and Levitin (1976, chap. 7).

hFormerIy, the winner-take-all feature of voting in primaries was
also significant, but now a proportional rule governs the.allocation of
convention delegates in most primary states. (The main-exception in 1976
* was“the RepuBlican primary in California.) )
. " . e
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To be.sure, a candidate in a primary may claim that he
" is the only "true" representative of his party's historical
record and;ideology. But by making this claim, he is not so
much invoking his party label to attract votes as saying that
his positions on issues more closely resemble those of his

. . . J
party forebtars than the positions of his opponents.

.

How can the positions of candidates on issues Pe .
represented? Start by assuming that there 1s a single over-
riding issue .in a campaign on which all candidates must take
a-definite position. (Later candidates will b&.allowed to
fuzz their positions--and thereby ,adopt ﬁtrategies of ambig-
u1ty--;; well as take pqsitions on more than one issue.)
Assume also that the attitudes of pérty Voters on this 1ssue
can be represented along a left-right continuum, which may be
interpreted to measure attitude€s tHQt'range from very 11be}al
(on the left) to very conservative (on the right).s I shall
Hqt be concerned here with spelling out exactly what "liberal™
.and "conservative' mean but use this interpretation only to
indicate that the attitudes of voters\can be scaled along
some policy dimen;fbn to which tifé words "liberal" and "con-
servative' can inpsome way be qeaningfully aFtached.

) I assume ‘that the po;ii1ons cgndidates take on this
dimen§ion of i§§ue are perceived by voters in the same way--
that is, thege is pno misinformation about where én the -
continuum each candidate stands. Like all theoretical assump-
tions uysed to model empirical phenomeha, this assumption
simplifies the -reality of the positions candidates take, and
their perceptions by voters, but it serves as a useful
sta:}ing point for the analysis, ) {

1

. v .
To derive the behavior of voters from- their attitudes .
and sthe positions candidates take in a campaign, some

LA

5 . N T ~- . *

An issue on which*attitudes%can be indexed by s&ﬁ?~quantitative
variable, like ''degree of go@ernment intervention in the economy,'" obvi-
ously[better satisfies this assumption than an issue that poses an ejther-
or qugstion--for example, whether or not to support the dévelopment’ of a
qajor neéw weapons system. .

Q h . . -11- <
a8 » - 16
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. asgumption i's nece¥sary about how voters decide for whom®to
voée. I am not concerned with the attitudes of individual
voters, howeyer, but only with the numbers who have partlcu-
lar ﬁttltudeSoalong some liberal-conservative'scales - "

N

For thls purpose I postufase a élstrlbutyon of voters,
LEEATE 1L AL AN |
as shown 1n Figure.1. The vertical height of this d15tr1§p-

tion, which is defined by the curve in Figure 1, represents
N e ' el )
> &
» a ~
’ B - N - -
[ L \ -
. 2 I .
g }\’ - Iy ' A +
Y= . ¢
o [ .
dogl .
e [ ;
{
. 3 . » | 5
. § 1 . * . ' )
T~ . ; AMd B .

Positions- !
¢ —

. .

Figure 1.« Two candidates: symmetric, unimodal distribution.
- . ' -~ e ! ., K

* the number (or percentage) of voters who have attitades at
each point along the horizontal contim'xum.6

sy

) Because the distribution I have postulated.has one peak,
or mode, it 1s chargcterlzed as un1moda1. Slnce the curve has
the same shape to the left and thezrigﬁt of its median, which

-

hd -
”

6Thns spatlal representa.aon of voter attltudes‘ﬁﬁd candidate
positions was first used in Downs {1957). For a.critical assessment of '
this work} see Stokes (1963); Robertson (1976}, which tests predictions
. of the theory for the British electorate; and Frohlich, Oppenheimer,

Smith, and Young (1978). For a review aof the more recent literature on
party-competition models, see Riker and Ordeshook (1973, chaps. 11 and

12); Shepsle (1974, pp. 77) Taylor (1975, pp. 413-481); and Ordeshook *
(1976, pp. 285-313). : .

. [
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is the pqﬁht where the vertical dashed line intersects the
horizontgl axis, the distribution is szmmetricf7 -

I Aave also postulated in Figure 1 the positions of two
candidétes, A and B, at points along the left-right continuunm.
Assume that candidate A takes Q\PositiOn somewhere to the left

\of ;hevpgdian and candidate B a position somewhere to the
rig‘;.‘ How attractive are these positions to the voters? This

is tke uestion I turn to in section 4, where the analysis is
restii&; d to competition between just two candidates; in

léect; » 1 shall consider whal happens when more than '‘two

candidayes' epter the race. '
“; .

3
7A median divides the area under a distribution curve exactly in
half, which means in our example that half the voters have cattitudes to
the left of the point where the mediag line intersects the horizomtal
axis and half the-voters have attitudes to the right of this point.
Moreover, because the distribution, is symmetric--the curve to the left
of the median is a mirrof image of the curye to the right--the same num-
bers of voters have attitudes equal distance’s to the left and right of
the medlan. -

»
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.Rational Positiops -
in a Two-Candidate Race

I assume that both voters and ‘candidates have goals in
an election, and they act rationally to satisfy these goals.

To, act rationally means simply to chooke the course of o
<
action that best satisfies one's ‘goals.

. The rationality assumption is rather empty unlgss
particular goals are postulated for voters and candidates.
For-voters, I.assume that they will vote for the candidate
whose position is closest to their own along the ‘continuum.
For candidapes,'l assumeé that they will try to choose posi-
tions that maximize the total number of votes they receive,

.

. in light of the voters' rationality.$ »
N ]

“

Alternative models in which candidates have policy preferences and
view winning as a means to implement them--rather than more’cynically
adopt policy positions as a means to winning--are developed in Wittman
{1973); Wittman (1977); and Wit tman (1976) ; see also McKelvey (1975).
Policy considerations, based on the assumption that utilities are associ-
ated with different candidate positions, will be introduced in.a model
in section 9. o . .

- I}
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Whicle the attazuies »f waters are a fixed quantity in
. the calculations gf camtltetes, the decisions of voters will
depend on the positanms the- candidates take.- Given the
cand1’dates know The dostomubucion of voter attltudes, what
positions for Them are m&.ﬂummt? ‘

Assumé that there Je anly two can/didates 1n the race,
and the dist rlbu‘r.lml ¥ aTLers 43 >v'nmetr1~, and unimodal,
as 111ustrated in Figure L. -f candidates A and B take the
positions shown 1n Fapuwe [, A will certainly attract all the
yoters to the lefr of dfus posiLtion,. and B all the voters to
the ryght of has, posazum. [E Bpth candidates are an eqttz‘il

, distance from thie madiwry chex will split the vote in the

E

RIC R/ A

JAFullToxt Provided by ERIC

middle (the left hulf gring 2o \ and the right half going to
B). The race will Themsdure end tn a tie, with half the,
votes (to the left of 1mg median! going to A and half the
votes (to the raght od we median) gomg to B,

Could enher candudiice io better by changing hlS posi-
tion? I1f B's positipn remains tixed, A could move alongside
B, just to, his lefz, and zapture all the votes to B's left.
Since A would ha\e mosxsu tr the right of the medlan he would,
by changing hJ.s posituon om this manner, receue a majority of

0

the votes and thereby wom che 3’1,&1.!21.0!1.9:

But, using an zumelogows argument for B, there is no
rational reason fvr dum %o stuck to his original position to
the right of the medoen. He should approach A's original
position to caplure mome «otes ta his i’lght.) . In other words,
both candidates, astumg ratusnally,” should a‘pproacl-n each
other and the median. atmulld; ame candidate (say, A) move
past the median, bur aiie athier (B) stop at the median, B

N 9| assume For Tow thae & does not suffer any electoral penalty
at the polls from changimg tus position, though fluctuations alaongd the
co! uum may evoke a uharps off 2eing "w\shy-washy " which is a feature
of candidate pos.itione dfea | stell avalyze in segtion 8. Alternatively,
the 'mvemenis" i scuseet] Heme may be thought to occur mostly in the
minds of the candbnm hefimme they anngunce thei r*actual positions.

< R §
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+ would’ receive not only the 50 percent of the votes to his
left but 'also some votes to his right that fall. between his
(me41an) position 6and A's positioh ‘now to B's right).
Hence, there\ls not only an \ncent1ve for both cand1dates to

“ move toward the median but not to overstep, it as well.

The consequence of these calculations is that the median
position is optimal for both candidates. Presumab y, if they
both adopted ‘the median posution, voters would be{indifferent
to the choice between the two candidates on-&he balsis of
their positions alone .and would make the1r cho1ce on some

other grounds. T .
[ rd
. More formally, the median p051t1on is Et1ma for a ’ .

cand1date 1f there is no other position that can guarantee
him a better outcome (1 e. » mare votes),.regardless of what
position the other cand1date adopts.- Naturally, if'B adopfed
the position shown for him in Figure 1, it would be .rational

would not ensure him Jf 50 percent of the votes if B did not
remain fixed but instead switched his pos1t10n (say, to the
median). Thus, the medjan is optimél in our example in the
sense that 1t guaranteks a candidate at least 50 percent of
the total vote no matter what the other candidate does.

- ) TN
Exercise 1. Define a candidate's position in a two-candidate race to be
opposition-optimal if, given the position of an opponent is fixed, it
maxumnzes his (the first candidate's) vote total. Show that a candi-
date's opposntlon optimal ;bS|tlon must be adjacent to his opponent™s
posntuon (Roughly speaknng, “adJaéency“ means an infinitegimal dlS‘
tafice away ). . / e

-
.

Exercise 2. 'If the flxed position of an opponént in a two-candldate
race is not at the medlan, show that a candlda 's opposntnon optnmal

position is adjacent to his opponent 's and clo er to, the mednan

. Q .

LRIC 1 B

for A to move alongside h1m to maximize his vote ‘total, .
, have already demonstrated. But this nonmedlan.posxt of A

'
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The median is also "stable" in our example because, 1f
one candidate ‘adopts this position, the other candldate has
no 1ncent1ve to choose any other position,

L]

More formally, a

position is in egullxbrlum if, given it is chosen’by both S
candidates, neither candidate is motivated unilatefally to
depart from it. Thus, the median _ in .our ‘example is both
optimal (offers a guarantee of a minimum number -of votes)
and is in equilibrium (once chosen by both candidates, there

is no incentive for either unilaterally to depart from it),

A surprising consequence of all two- candldate electyon&
is that, whatever the d15tr1but1on;of att1tudes among the,
elec!brate the median loses_none of its appeal 1n a 51ng1e-
issue elect1on. Consider the d1str1but1on of the electorate /

in Figure 2, which 1s bimodal (i.e., has\ywo peaks) and is

N
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. Positions
Figure 2. Nonsymmetric, bimodal distribufion in which median .

5 and mean do not coincide.

. -
not symmetric. Applying the logic of our previous analysis,
it 1s not d1ff1cult to show that the median 1s once again the

optimal, equ111br1um position for two candidates.

In this case, however, the mean (Mn), wh1ch 1s the point

at which the voters, we1ghted by their positions along the

22 18-
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+ continuum, are balanced on the 1eft and right of Mn; dOes *not
) cofncide with the medlan,

ris skewed~to the rxght
*X . to the right of the mean.

.

This 4s becausa the distribution
which neqessarlly pushes the median,
A sufficient cond1t1on_for the
med1an and mean to coincide is that the &istr18ution be sym-
metric, but this condition is not ne&essary' the median and

mean may stilg co1nc1de if a distribution is nonsymmetric}

as illustrated 1n Flgufb 3.

s

of voters

No.

1
Md -
~ v Mn v .
- .. Positions

- . - .

Figure 3. Nogsymmétric, bimodal distributién in which ’
. : an_and median coincjde. .

~ [; A -
. The lesson- ~derived from Figure 2 is that it may not be
. rational for a.candidate to take we1ghted.average" posi-
;1on on an issye (i.e., at the mean) if the dlstrlbutgon of
attitudes of the electorate is skewed td the left or right,
y F1gure 3 1ng1cates

A -

. v . Ly

however, that the noncoincidence of the -
‘median and Jean is not necessarily related to the lack of
symmetry in a distribution:

to the left,

half the voters may still lie
and half to the raght, of the mean (as well as '
the median) if—the digtribution is ﬂbnsymmetric,‘ . .

o™ B
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. canQiate, single-issue election, is it any wonder why candi- .
-4 v

'
What is the median position? What is the mean?

. %
What, is the median position? What is the mean? = -

As a rough approximation to the continuous distribution in

/ -

whose positions on a 0-) scale are as follows: : d

£ .
Exercise 37
Xercise J.

Figure 2, consider the f81loMng discrete distribution of 19 voters

0.1 .
3 voters at 0.2

+ 7T voters at 0.3 .
2 voters at 0.5 ¥ . -

~ 1 voter at

- P
3 voters at 0.6
# 6 voters at 0.8
2 voters at 09 PR
‘e

- «

- ’
Exercise g As a rough approximation to the continuous distribbtion in

Figure 3, consider the following dlscrete distributjon of 25 vbters (4

whose posntlon/orf a 0-1 scale are as follows.

2 voters at .Q.O ¢
04 \
0.3
0.4.
at, 0.5 - o X
0.7 . . . .
6 voters at 0.8 . ‘ °

-k voter at 0.9 . . s

> 3 voters at
b voters at
3 voters at
2 voters

L voters at

Given the desirability of the median position in a two-

dates who prize winning try so hard to avoid extreme positions?
Even, as in Flgures 6 and 3, when the greatest concentration
of voters does not lie at the median but instead at a mode

(the modé& to the right of the mediag. in both“these figures),

a candidate would be foolish to adopt this modal position.

For although he“may very much please right-leaning voters, ' .
. ""‘g .
. 5 . ) ~. i A .
\‘1 " ’20- - “-
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his Opponent by sidling up to this position but still .

14
staying to the left of the mode,: would win the votes of a
magority of voters. . > N

0
¢

Voters on the far left may not. be partlcularly pleased
to see both candidates situate themselves at or near the
right-hand modes in Figures 2 and 3, but in a two- person race
they have nobody else to whom to turn. 0f course, if left-
1ean1ng voters should feel sufficiently alienated by both
candidates, thex may deg]ne not to vote at all, which has
implications for the afidalysis that will be eiplored ﬁn section
8. .

S . . .
I conclude this %ection by.mentfi oning a rather d1fferent
"“application of the ana1y51s as it hds been developed 3o far.
This application‘is to busjness, which 1n fact was the first
substantive area to which’ spatlal apalysis was appkled 10 ..
Cons1der two competitive retail businésses (saxf departnent
stores) that consideT locating their stores somewhere along
“the main street that runs through a city. Assume that,
begagse transportation is costly, people will buy at the
department store nearest to them. Then the ana1x51s says
that, however the pofulation is distributed along (or near)
the ma1n street, the best location is the median. If the -~
v ocity's populatlonlls uniformly distributéd (i.e75, ot concen-
© trated at one end or the other of the main street), then thlS
Iocatlon w111 of course, be at the center of the main street.

. [

Indeed clusters of similar stores are flequently bunched
togetper*near theﬁgeuter of the main street, though these
stores may not be art1€u1ar1y convenient to people who live

-far from the c1ty s. center ‘1 e., medlah/mean, if the city!'s
populat1on 1s un1form1y distributed)--and, consequently, not
in the pub11c 1nterest s1nce their locatlon dlscrlmlnates

— ° -

2 - . ° ’Lt

»

) 10 See HotellJng (1929), Lerner and Slnger (1937), and Smithies
1941 *

- ‘ \
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. against these people.” T# accommodate shoppers in the .
suburbs as their density has increased over the years, how- v

. ever, shopping eenters have sprung up, which--in terms of
the previous analysis--says that new candidates ‘haye been

¢ N
motivated to enter the race. - )
) .
The rationality of entry into a political race is an .
interesting but almost totally neglected question in the -

study of electiSns. Becausedbresidential primaries, espe~
cially at the start of the sequence, tend to attract many
Eandidates, it seems useful to ask what cghditions make entrf .
Jin a multi-candidate ngce attractive. ' } .
- . v - <

T . - P~ ’ ~
S z.
' . . . . -
. 5 'y d
: P v - *
( - d N
e ¥E e . )
s e . . N ‘ .
] . ..
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g .

, ||Hotellgng (1929, 'p. 53). The social optimum, Hotelling argues,
would be for the stores to locate at the 1/4 and 3/4 points along the

.. "main ‘street so that no customer would have to travelw.tore than 1/4 of
the length of thé street to buy at one &tore. On the other hand, one
might .argue thaf if both stores were located at the center, the public
Interest would be served because greater competition would be fostered.

- . 26 I _ :
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Rational Positions
in_a Miilti-Candidate Race

. 3

1

1 L ’

. If there are no positiéns qhat{é potgntial‘candidate can
’ig_;ake in a primary that gffq;j%ome pg;siﬁility of success,
then it will not be rational for him to enter the race in the
first place. :For a poténti@l candidate, then, the rational-
ity of entering a ;aée, aqdvthé rationality of "the positions
“he might take once he enté}s, really pose the same question.

p fssume that two céﬁdidates*have‘already enterfd a pri-
mary, and consistent with the analysis in section 4, they °
both take the median position (or positions very close to it
so that they are effectively indiétingu{;hablq), Is there
any "room" for a third'éam;idate?12 '

- -
L]

-

1
12Thls question is considered briefly in Robertson (1976, Appendix
1) in the context of an electorate: that changegiwlith the enfranchisement
of new voters. In light of the subsequent an sis, Robertson's state-
"ment that "all that we say [about a two-party system] can be generalised

to multiparty systems without too much difficdity" (p. 7) is hard to
accept. w0 , :

)
.
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Con51der Figure 1, but now imagine that A and B have
both moved to the median and therefore split the vote since ,
they take the same position. Now if a third candidate C
'enteré and takes a position on either side of the median (say,
to the right), it is easy to demonstrate that the area under
tﬁe distribution to C's right may encompass less than 1/3 of
the total area under the distribution curve and still enable

" C to win a plurality of votes. -

To see why this is so, in Figure 4 I have designated,
for a position of C to the right of A/B (3t the median), the

«

(]
5
@
Pl
o
>
Y=
o
)
=z

A/B [+
Positions

Figure 4. Three candidates: symmetric, unimodal dlstribution.

portioq'of the electorate's votes that A/B on the one‘hand,

—and C, on the other, would receive. If C's area (shaded) is
greater than 1/2 of A/B's area (unshaded), he will win more
votes than A or B. (Recall that A and B split their portion
of the vote since they take the same [median). position.)

VY

Now C's area includes ndt only the voters to the right ’
of his position but also some voters”to his left. More pre-
acisely, he will attract voters up to the point midway between -
his position on the horizontal axis and that of A/B: A '

&
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and B.will split the Yotes to theleft of this point, G will
win all the votes to the right of this point. Sinte C picks
up some votes to the left of his position; this ®s why less
than 1/3 of the electorate can lie at or to his right and
he ¢an still win 4 pluraljty of more than 1/3 of the total

vote.

3 I -~ M
T

Exercise 5, - Fo}-the votérsaisiributlon given. in Exercise 4, assume C's
position fs at 0.8 and A}B's at the median. '&erify that the proposi-
tion that "less than 1/3 of the Electorate'can lie at or to his [C'sf
right iﬁd he [E] can still win a plurality of more than 1/3 of the
total vote" is true.

. °
. ® -

Bz'similar reasoning, it is possible to show fhaq a
fourthecandidate D vould take a position to the left 6f A/B
-and further chip aday at the, total of the two centrjsts. .
Indeed, D codld beat candidate C as well as A and B¥if he
moved closer ‘to A/B ‘(from the Ieft) than C moved (from the
right). ' . : ' ’

*

Clearly, sthe. median position has little appeal, and

is in fact qqite bufgerable, to a third or fourth candidate .
contemplating a run,against two centrists, This is one les-
songthat centrist candidates Hubert Humphrey and Edmund
Muskie learned to their dismay in the early Demotratic, pr};
maries in 1972 when George, McG&ern and George Wallace

mounted challenges from the left and right, respectively.
‘Only after Muskie was eliminated, and Wallace was disabled
by an assassin and ferced to withdraw, did Huﬁphrey begin ’
to make gain§ on McGovern im the later primarie;, but not by

enough to win.
4

In fact, there are no positions if ¥ two-candidate race,
for practically any distributign of the electorate, in which
- at least one of the two candidates cannot be beaten by a

g

’
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13 I have already shown that’

third (or fourth} candidate.
both candidates in a two-candidate race can be beaten by a
third (or fourth) candidate if they both adopt the median
position. Iﬁdeed; it is easy to show that whatever position
two candidates adopt (not necessarily the same), one will
always be vulnerable to.a third candidate; if the other is

* not, he will be vulnerable to a fourth candidate.14

What if two candidates, perhaps anticipating other
entrants and realizing the vulnerability of the median, take
“different positions, as illustrated in Figure §? In this
eXample, because the distribution is bimodal (as well as being
symmetric),.positions at the modes would seem strong pogi-

tiofis for each of two candidates to hold. . o
0 L '
I} ? . . ‘
LY " d * \ ’ N
. e )
s . el . i
L - ”»
. ) Sl # :
. Y
°
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= :
o 7 "
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b;:; A“ Md' B
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| Positions , .
Figure.5. Two candidates: symmetric, bimodal dlstribution.
L hd i : ‘e .
» - . °
o 8 . ¢
. : T
3leen ¢ertain assumptions, there are equilibrium positions as the .

. number of candidates Increases and the original candidates are free to
I . *change their positions, too, but this fact does not inhibit the entry of
new candidates (see note 16 below). Lerner and Singer (1937, pp. 176- .
182) provide detalls on equillbrig in mul ti-candidate races, though thelr
analysls is developed for buyers and sellers in a gompetitive market.

thor details, see the Appendix. . ‘
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But enter now & right-leaning third candidate C, who
would like'to push candidate B out of the race. Excluding
tRe *possibility of ties, either there are (i) more vqg rs
to the right of B than between B and the median/mean or

) (11) the opposite is true. 1f (i) is true, then C can beat

"B by’ moving alongside B to his right; 1f (ii) is true, then

C can beat B"by moving alongside B to. his left. In either
event, B is vulnerable toa thi}d candidate C (and A would
bé vulnerable“to a fourth candidate D for similar reasons).
Hence, a third (of fourth) candidate car, by himself, knock
out at least oné of the two original candidates (A and B)
in our example.

1

. / >
Exercise 6. Dafine a joint defensive‘optinal strategy of two candudates

to be one whlqh makes ‘it ;mposstle for a third candidate to defeat both
of them. (As was shown &n the text, it is always possible for a third

candidate to defeat at least one of the two original candidates, whatever

their positions.)* Can yeu think of a joint defensive-optimal strategy of
. .
two candidates--that is, one that would prevent the defeat of one of them
by a third. candidate?
ha d

¢ % 3 . - -
Extrcise 7~ Does it seem plausible that two candidates ,would consejzbgil,/’

plan their electoral strategles together to make entry by a third candl-
date unrewardnng? Does a fortuitous choice of suth strategies by the

two orlgnnaLcandndates seem plausnble?
-

Exercnse 8r Can you th|nk of a joint defensuve-optimal strategy of two
candidates that would, prevent defeat of one of them by a third and fourth

candidate? ’

~

. ’

Jt s clear from the answers to the preceding-exercises
that g_z p051t10ns that two candidates m1ght take in single-
issue races age vulnerable to third and fourth candldates.
Theré is, in fact, always-a place along a left-right contln-
uum at which a new candidate can lecate' himself- that will
displace one or more nearby candidates,




«
« This conclusion is in direct conflict with Anthdnyf
Downs's asSertion that "there is a 1imit t6 the number of
partiés [céndidates in the present analysis] which can be

supported b& any one distribution. When. that limit is
reached, ‘no morxe pagﬁié% can be successfully introduced."
On the contrary, no

B

Ts
¥ Such limit exists, for reasons alrefdy
given. ‘ . ) L
This analysis thus (ovides an explanation, in terms of
the rational choices of both voters and candidates, why many »
candidates may initially be drawn into the primary fray. As
cases in point, 'in the first Democratic primary in New
Hampshire in 1973: four candidates each received more than 1§g
percent of the vote, while in the second primary in
Massachusetts seven candidates each received at least er-
cént of the vote. In neither pripary did the front-runne
. ufgimﬁy Caytef in New Hampshire, Henry Jagkson in Massachuset?®s)
" receive as much as 30 percent of the total Democratic vote.

~ )

.
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Downs (1957, p. 123). ’

Downs. seems falsely to have thought that (i) his assumgtion that
a party. is not perfectly mobile-~'"cannot leap over the heads of its
neighbors™ once it has come into being~-would prevent disequilibrium;
(11) once equilibrium is reached, ,new parties .". . cannot upset'! it
(Downs, 1957, p. 123). With respect to (i), a form>of cooperatlon-~not
Jjust competition with restricted mobllity--that allows the parties to
make simultanecus adjustments seems also necessary for parties to réach
equilibrium positions (assuming they exist); with respect to (ii), the
¢oncept of equilibrium implies only that no old party can. benefit from
unilaterally s:Tffing its position but says nothing about the benefits--
discussed in the text--that may accrue to new parties that take up other
positions along the continuum.  ° N




The Winnowing-Out
Process in Primaries

S

.
So-far I have restricted the spatial hnalysis of preSj-

‘dential priparies to a single election in which the positions

that candidates take on a single issue totally determine the
" vote they receive. Unlike' the general eleEtion, howevegr, in
which the party affiliation of a

account for a substantial

the position he takes on a

candidate's position on an

Seem an unreasonable one om which to launch an analysis of
Primaries. Indeed, most/chndidates in presidential primaries

tend to be identified as "liberal," "moderate," or “conservg-

tivq,h based on their positions on a range of domestic and

foreign policy questions. (In section iz, however, I shall

show that if there ark multiple issues on which candidates
" aré simiJtaneously evaluated,- ‘the simbleaone-dimensional

spatial ‘analysi heretgfore described may not yield optimal ‘-
positionssthat are in equilibrium,) '

L)




The spatial apalysis nmse@t:mn § suggested why many

Y

candidates ame frawn mmo the presidential primaries. To be
k¥ fni‘e, if an imousibent presidenmtt or wice president is rumning, . .
or even contemplates munming, members of his party may be :

deterred Ffrom emtepomg the primzries because of the bu11t in
advantages that his omoumbemcy brings. 7 But, it should be
pointed lill‘i, imomfbemcy diod mot stop Eugene McCagthy from
challenging lymdon Jeimsom i the 1968 Demacratic primaries,
Paul McCloskey Frem J:ﬁmlularg;nng Richard Nixon in the 1972
Republican primeries, »r Hhmam: Reagan from challenging Gerald
Ford in the 1376 Reguiblicam g:nfmam:es, .
Ry -
Generally spesiomg, mest primary cha.llenges‘f“ﬁat have

been n\omme:ﬁ against Bu jmninfemt in recent presidential

( elections heve been singlle-men crusades and can be vieyed, N
therefore, as es&mmmlm_\a two-candidate contests. On the E
other hand, when an immmthexm. does not run, the field opens
up and many renffates awe motivated to stake out claims at
various points alomg the left-right continuum, as I shawed

earliex. -

N To :ex_plaﬁfn e off mullt:x:gl‘.e candidates into pri-
maries, 1 nnnsn.ﬂmmﬂ tie comveést far the nomination as if it
.were one eleactiom im whiclh exch cad@idate sought to maximize
his’v,otc total. But this Vimsted gerspecgive clearly will ‘
* ot do to Lain the exit of cawdidztes from primaries.
Im}ee',d., ly uibe most fmgportart feature of presidential
pr:mauces ﬂlsctnmgnnsﬁxmng: them foom other elecnons ¥s their
sequent:.al matare,; At fs perfiormance in the smence--not in
one primary election--thmt s crucial te a candidate's

- success. - - - . .
-

This fact is comweyed quite d':zama.tica.lfy by statistics
from the 1972 Democwatic primsries. In these primaries;a
rongﬁly 16 milllliom wotes wene cast, with George McGoveérn .

.

~

- .

17
or, @ matiomll anelysis off thiis gdestion,. see Brams (1976, pp.
", 26—133),, and mefegenoed avdmﬂ thereim.. . .
»
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polllng 2543 Jchent of the total pr1mary vote and Hubert

Humphrey 25.4 percent despite enter1ng late.18 Nonetheless,
though McGovern received *fewer prlmary votes than Humphrey,
«2nd‘little more than a quarter ‘of the total, he went’ on to

win his party's nomination on the ﬁ1rst ballot at the . *
national convention.

LN

Hugh A. Bone and Austin Ranney attribute McGovern's
success "to certain breaks, nl9 but it seems that a winning
strategy in a series of primaries is more than a matter of
luek. I shall not try td analyze McGovern's success spec1{a)
ically, however, but rather attempt to identify optimal

strategies over:a sequente of elections generally.
-

As an 1nst1tut1on, one is immediately struck by xhe
fact that primaries pliy less of a role in.selecting candl-
‘dates ‘than-in eliminating them. Candidates whp have won or .
done well in tﬁe‘primaries, such as Estes Kefauver in the 1952 - °
Democratlc primartes or Eugene McCarthy” in the 1968 Democratlc
pr1mar1es, have, desp1te thelI 1mpress1ve showings, lost their 4
party's nom1ﬁat10n to candidates who did not enter the pri-

. Mmaries (Adlaf Stevenson in 1952, Hubert Humphrey in 1968).
No' candxdate’who has been defeated in the primaries, however,

has ever gone on to cdpture his party s nomination in the
convention. .

Once a candidate ehters the primaries, his first- prlorlty .
goal is not tp be e11m1nated In a multi- -candidate race, thlS .
« goal most often translates ‘'rto not being d@ﬂ!ﬂ?&ﬁ by an

4 Opponent, or oppgments, who appeal to the same segment of theA
¢ party electorate,

-

For convenlence, assume .that there are three identifiable
< segments of the party electorate. liberal, moderate, and

% conservative. This trichotomization of the electorate may

a -
T
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not always be an accurate way of categonlrlng different M

positions™ in multi-candidate races but these labels *ary com-
monly used by the mmedia @nd the pub11c ) .

A candidate who takes a pos1t10n on the left-right
into one of these three <eg-
he is identified with, he

continuum w11}, 1 assume, fal

ments. Depending on the segmen
will be viewed to be in a contest\-at least in the first

e
primaries--with only those .other caMWjdates who take positions °.

-+ in this segment. - : -
.
<7 «
. What is dlkely to happen if there are at least three _, .
candldates contestlng the vote in each segment? More spe-~
c1f1ca11y, who is likely to beat whom ih the first-round )
P

battles apd survive the cuts of candidates in each segment?

1f the distribution of the electorate is symmetric amd
. <" unimedal, as pictured in Figure 1, then,the liberal segment
will appear‘hs in Figure 6, with the median of this' segment -
tgtthe right of the mean. For reasons given in seétion 4, the

~ el

No. of voters

A

l .

T LV/‘_'\ Hd ] .
» - , Pbsitions v

o == ==

. . o~
. Figure 6. Liberal segment of symmetric,
unimodal distribution. e

- .

A, L - .
med1ag will be attractive .in a two- cand1date liberal contest,
but should a thmr‘,candldate battle two candldates who take
the median position in this segment, then hits rat10na1 strategy

-
- -
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woul& be to move to the right of the median--and toward the
-
“center of the overall distributions-where more of the voters
dre concentrated in the liberal, and adjoining moderate, segments.

A . This movement toward the center ma} be reinforced by R
two considerations, one related to the concentration of votes
near the center and the other by an ant1c1pat10n of future
p0551b111t1e5 in the race. As discussed in section 8, if
voters become alienated by a candidate whose position 1s too
far from their own, respond by not voting, a candidate
would minimize this oblem by being to the<right rather than
the left of the median in Figure 6, where a loss a given
distance from pxs p051t10n would be numerically less damaging.
In addition, , "% position to the right of the medlan is more ‘
attractive as moderate candidates are eliminated and tle
iiberallgzqyivor can begin.to encroach on voters who fall into*

the modeghte segment. ~

\

Thus, llberal candidates will be motivated to move toward
the moderate segment and, for analogous reasdﬁ? conservative
candidates will also be motivatéd to move toward the moderate
segment (rhough, from the opposite direction). What should

I’y

the moderates do in their own’ segment (see Figure 7)? °
- p i
% ' .
[ e .
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If two candidates take the median position, which is
also the mean because of the symmetry of this segment, then
a third moderate candidate would be indifferent to taking a
position to the left or right of the_median/mean since voters
are " symmetrically distributed on eg%her side. To illustrate
the consequences' of a nonmedian position, assﬁme that the-
third candidate takes a position somewhat to the right in the
moderate segment.
moderate'votes against his two opponents at the median (for
reasons given in section 5 for the entire distribution) and
eliminates them fﬁpm the contest.

He thereby captures a pluraljty ‘of the

If, as 1 argued earlier, a moderate-leaning liberal and
a moderate-leaning conservative are.advantaged in their seg-
‘ments in“multi-candidate contests, they can eliminate their
median opponents from the respective contests on the left and
right.
would reduce¥to a three-way contest among a liberal (L)4"a
moderate (M), i
mately as shown in Figure 8.

As a consequence of these outcomes, the election

and a conservative (C), with positions approxi-
(As indicated efrlier, I assume

consérvative candidates.

that the fmoderate takes a position to the right of the median/

-

o mean.) - -
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Figure*8. Three-way contest among, liberal, moderate, and




In this manner, the initial 5rimaries serve the purpose
of reducing the serious candidates in each segment to just
one. But the elimination process ddes not stop here. 1In
fact, if as few as 1/4 of 'the voters lie to the left, and 1/4
of the voters lie to the right, of the liberaland conserva- .
tive candid;tesr respectively (see Figure 8)/ is is unlikely
that the moderate candidate will get the most votes. For, by
‘the previous assumption,y he is not at the median but to jits °*

right, so he will in all likelihood receive hardly more than
.~ 1/2 of those votes in the middle (or 1/4 of the total, since
\\ 1/2 of theytotal fall between L and c).20 i
(:;éeive

Y
\

\

v

.Hence, the moderate candidate will probably
feler votes than the liberal Candidate and perhaps fewer than
thq conservative candidate as well. For both the liberal 4and *
conservative candidates will pick up all the votes to their
left and right, ;esﬁectively (1/4 of the total), plus aill
voﬂgs in the moderate Segment up to the point midway between
their positions and those of the moderate ‘candidate. In fact,

\
with as fgw as

if the liberal and consérvative candidateg cagisupplement
their-1/4 liberal and 1/4 conservative suppor

an additional 1/1% of the total votes from the moderdte seg-
mept, they would edch recéive 1/3 of the'taggl Xﬁa thereby
éit the moderate candidate to 1/3, too. . 4

*

\klzolf the mgderate candidate's position were at the median, he would
receive more than 1/2 the votes between the poiﬁts L and € since votgrs
are more concentrated around the median than at,L or C. Bot being to the
5y right of the median, the votes that would be divided between him and the
%é liberal candidate at the ‘point midway between L apd M would, if he were
¥ sufficiently far away from Md/Mn, give the advantage to the liberal candi-
’ date. The conservative candidate would get fewer yotes the,closer the

moderate candidate approached him, but, depending on the ¢isgribution, it
< is certainly possible that the liberal and conservative £8lLTd both beat
the moderate in the three-way contest depicted In Figufe -

e,

,
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'Exerclse.g. As a rough approximation to the continuous distrlbutio.n in
Figure 8, c\onslder the follewing discrete distribution of 25 \./osers
4

whose positions on a 0-1"scale are as follows:

I voter at 0.1 - . . -
. .
2 voters at 0.2 a5 7/
& 1
3 voters at 0.3 )
4 voters at 0.4 . f
S voters at 0.5 ..
]
4 voters at 0.6 ’ . N

3 voters at 0.7

2 voters at 0.8

1 voter at 0.9 - -
Assu'me L is at position 6.3' (6 voters, or 24 percent, at or to his left)
and C is at posit'lon 0.7 (6 voters, or 24 percent, at or to his rlght)
1f M is at 0.6 (slightly to the right of Md = 0.5, as indicated in
Flgure 8), would L and C succeed in limiting him to less than 1/3 of the

total vote? How would L and € do?
4

Exercise 10. Is there any position that M can take between L and C tgat
— A
wouid guarantee him victory in the election? .

[
4

Because of the vulnerability of the center to simultane-
ous challenges from the left and right, it is really not ,
surprising that a liberal candidate 1iRe McGovern could win

his party's nomination with only slightly more than 25 - ‘

percent of the primary.votes. More generally, a moderate

candidate Lan be squeezed out of the race by challengers on~‘l
1

both 51d¢s of the spectrum even when the bulk of voters fal
in the middle. If most ‘Voters are not concentrated in the
middle, but tend instead to be either liberal or conserva-

tive, then of course the problems of a moderate are aggravated.

< Emc o . .
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Exerci¥e 11. For,the Bimodal voter distribution given in Exercise h,

show that there is no position between L at 0.3 and € at 0.7 that would
ré§u€{ in M's receiving more than 5 votes, or 20 percent:of the ‘otal.

-

- ~

Even if most voters are concentrated in the middle, thé
moderate may face another kind of problem.  Contrary to the
model postulated earller, more than one.moderate may attract
a sufficient number of votes to survive the early primaries.
But opposed by just one surviving liberal and one surV1v1ng
conservat1ve in the later primaries, the two or more mod-
T erates who divide the centrist vote will lose votes as the
pr1mar1es proceed, relative to the: liberal and Qonservat1ve
candidates who pick up votes' from .those in their segment -
whom they eliminate. The 1964 Republican primaries are an
example of this situation, in which Henry Cabot Lodge, Jr.,
a moderate, lost out to Nelson Rock&feller and Barry
Goldwater; the liberal and conservativeecandidates whp fought
a fipal climactic battle in the Califormia Pr1mary that
Goldwater won. -

Moderates are not 1nev1tab1y d1sp1aced in a sequence of
pr1mar1es--as the case of Jimmy Carter‘1n the 1976 Democratic
° primarie demonstrates--but this has been ‘one trend in recent
’ years in heavily contested primaries in both parties. As I~
have tried to show, spatial analysis enables one teo understand.
quite* well the weakness of moderates when squeezed fronm the
1eft and right in a series of eliminatjon contests.

°
M)
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Primaries, I have suggested, are first and foremost

€limination contests that pare down the field of contenders
over time. Imp11c1¥\1n the previous analysis has been the
assumpt1on that the key to victory in the primaries is the

" position that a candidate takes on a left-right cont1nuum
in felation to the ‘positions taken by other candidates. Thus,
.8 candidate's goal of avoiding .elimination, and‘eventually
winning, cannot be pursued 1ndependent1y of the strategies °

'Yother cdndidates follow in pursuit of the same goal, This

N quality of przmarzes, and elections generallp, is what glves
\SUCh contests the characteristics of a game, in which winning *

;depends on the cho1cqs that all players make.

. . v
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Since the ryles of primaries do not prescribe that these
cholces be simultaneoﬁs,21 there would appear to be advan-
tages in choosing after the other players have committed them-
selves and the strengths and weaknesses of their positions
can be better assessed. Indeed, some candidates avoid the
early primaries, and join the fray at a later stage, on the
Jbasis of just such s;rategic calculations. Robert Kennedy,

* for example; stayed out of the 1968 Democratic primaries
until the weakness of Lyndon Johnson;s position as the incum-
bent became apparent, and Johnson had withdrawn from the race,
before engaging Eugene McCarthy in Ind1ana and the later
pramarles,

wA more extreme case of a late-starter was Hubert Humphrey,
who stayed out of the 1968 Democratic primaries altogether,
apparently believing that as the incumbent vice president he
stood his best chance in the national party convention, He ~
was not to be disappointed, winning on the first ballot in
the convention, though his only serious opposition‘came from

McCarthy because of the earlier assassination of Kennedy after
‘the California prlmary.

The advantages of starfﬁng late, when the positions of
one's opponents are known and the1r weaknesses can be identi-
fied and exploited, must be balanced against the organizational
difficulties one faces in ,JJaunching a campaign hurriedly.
Last-minute efforts by even well-known cand1dates have often
fizzled.out ’

The campaigns of some late-starters do take off, however,
%25 jllustrated by Robert Kennedy's run for the 1968 Democratic

kAl
n——

. g T
2|In some states,r;hese choices are not made by the candidates at
c

all but by a state off ial who places the names of all recognized candi-
dates on the ballot, whether they have formally announced thelr candidacie§
or not. In other states, there are filing dates that must be met if one's
name is to appear on the ballot. But even these can be ignored in most
states if one runs as a write-in candidate. However, successful write-in

. campaligns, especlally by nonincumbents, are rare, notwithstanding Henry
Cabot Lodge, Jr.'s victory as a write=in in the 1964 Republican prlmany
in New Hampshire. C
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nomination before he was assassinated. °Tfhé it is usually
only already well-known contenders who enjoy the pri911ege
of holding out on. announcing their candidacies." Candidates .
who came from nowhere, like Eugene McCarthy in 1968, George
McGovern in,1972, and Jimmy Carter in 1976, have no choice
but to start their campaigns ¥ery early in order to acquire
suff1C1ent recognltlon toymake ‘a serious run.

i

~How can spat1a1 analysis be used to model the factor
of timing? Consider the 51tuat10n in wh1ch several«candidates
to the left and right of the median struggle for their’ p;?}y 's
wpomination in the early primaries. Assume that their various
p051t10ns fall within the shaded bands p1ctured in Figure 9,
in ‘which the distribution of voter Zftitudes is assumed to be
symmetric and unimodal, )

.
‘

No. of voters

o

i
o
!
!
i
I
i

Md
Mn
- Posntlons

Ffgure 9. Bands encompassing pos!tions of candidates on Ieft
and'rlght.

v v

Assume that & prominent moderate poli!Eglan con51ders .-
‘making a bid for hlS party's nomination by positioning "himself
somewhere near the medlan/mean.- He.calculates that his
chances of winning his party's nomination are good if extreme
“(e) candidates are the ones to survive 1n the early pr1mar1es
on-the left and right (at p051t10n2.L and Ce), since he g;}l

N
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be able to capture the bulk of the votes in the middI; of the
distribution. On tﬁ; other hand, if moderate (m) candidates

are the ones to survive in the early primaries (at positions

m and C )h he will probably be squeezed out by one or the

other 1f he runs, for, reasons given in section 6

| , .

. Thus, to gain a better picture\pf his chances, the
o

prominent moderate may decide to await the results of the
;o early primaries before making his decision, even i'f it means
postponlng the building of a campaign organlzatlon that ) ’
" would enable him to make a stronger bid. Aside from the prob-
lem of organizing an effective campaign®*late in the game, -
however, there may be a more compelling reason to avoid an
. aﬁnouncement,.based on spatial considerations. o

. Assume th;t/?he survivors of the early pfimaries are an
extreme liberal candidate (at Le) and a moderate conservative
candidate (at Cm). Thus, if the moderate runs, he would be

-.squeezed more from the right than from the left. Clearly: his
’léhances are not so favorable as they would be if he faced two
extreme candidates on the left and rlght Nonetheless, what

spatial analysjs clarifies is how he can capitalize on the
l;klns from awaiting the results of the early T~
primaries to position himself optimally‘against hise two sur-
viving opponents at Le and Cn ) )

information he

P

,  Although one might think initially that a hold-out
moderate could maximize his vote total by takiné a position
midway between L, and C_, a glance at Figure 9 will show this
to Be ‘a poor strategy. Instead, he should take a position to
the right of the median/mean near.Cp. )

>

The latter stratégy follows from the fact that the votes
he g1ves up to his L " 6pponent as he moves to the right of
the hedlan/mean are more than compensated for, by the votes he
gains from his C opponent as he moves goward his p051t10n.
Visually, it Sgg/be seen from Figure 9 that there are more
votes in the A-region just past the midway point between the °
meQian/mean and Cg %haﬂ in the K—region just past tb& midway

) ' .
- ' -42-
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point between L' and the median/mean. Therefore, a moderate
, gains more votes (in the right A-region) than he ;oses (in
the left A-region) as ‘he moves rightward toward C

. We see, then, that if the distributionwof ‘voter attitides
is symmetric and'unimddal, a late-starting‘ﬁoderate's‘be$t

‘ Weapon against opponents on his left ahd right is to move
toward his more moderate opponent. Our qualitative analysis
does not say exactly how far he should move, but- shis is a
problem that can easily be solved if the distribution of
voter attitudes is known.

I3
-

Exercise 12. For the symmetric, uniﬁodal voter distribution given in,
Exercise 9, assume L is at 0.2 and C is.at 0.7. Show that the position
m of a moderatd M iﬁat maximizes his vote total is not at the median 0.5

but to the right of Md. .- -

Exercise 13 (optional) Consider the continuous density function
f(x) = 6(x-x ), which defines the (unique) parabola, Symmetrigcal about a
vertlcal axis, that passes through poihts™®{0,0) and (1,0} and whose area

in the interval 0 < x < 1is ., ' .
]

I] 6(3lx2)dx =1, .
0 -

As in Exercise 12, assume that Le is at 0.2 and Cm is at 0.7. Draw a
graph of the voter distribution curve defined by f(x) and show that the

position of a moderate M that maximizes his vote total is m = 0.55.

-

0
. The analysis in this section can be extended :to different-
shaped distributions and cani incorporate different assumptions
about the positions of committed candidates and’the timing of
the announcement of an uncommltted candidate. My main purpgse,
B however, has been to introduce w1th a simple example the fac-
tor of timing into the spatial analysis of primaries, not to
try to treat this subject exhaustively. It js a subject that
deserves much more systématic attention than it has received
o in the literature.
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In section’ 7 I considered the possibility that there may
be séveral candidates to the* left of the median, and several
candidates to the rigﬁt, whose collective positions can be .
represented by bands, rather than lines, on ‘the distribution.
This same represen can also be used to model the posi-
tions of candidates that are fuzzy, i.e., that cover a range
on the left-right contfnuum instead of occurring at a single
- pgint on the continuum.

Fuzzy positions in campaigns are well-known and reflected
in such é;afements'as, "I will give careful consideration
tto ., . ¢ tall positions are open and presumably equally
likely), "I am leaning toward . . +" (one position is favored

if such and éuchA. «-+"" (choices depend on such-and-such
factors). Such ambiguous Statements may be interpreted as
pfobability distributions, or lotteries, over specific posi-

<7 tions and have been showrt;funder certain circumstances, to be

>

N * . - . .
: over the others but not @ certain choice), and "I will do this
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\ o model Moy positiions, I shzll sot introduce proba-

. bilities into whe spanoal amaliysis but instead shall analyze

some implicatioms ©f Smrdl wersus point positions. First,
however, 1o motivate tie snhsequzmt analysis 4 consider why

a candidate may Dot want te adopt a clglaax-cui position on an
issue. . ‘/‘

Perhaps the promcogpsl dlnsa:ﬁxam:z%ge of clarity in a.
‘campaign is timt, wiile atumecring some voters, it may
alienate Dﬁmn's imiepemdiemully of the positions that other
candlda:r_as “roke. T is, vwoters sufficiently far from the
position that z canilifste uzles at & particular point on the
continuum may Feell Hiseffected eyough not to vote at all,
.even given the fact tfet his guéntmn is closer to their
than that of =y cther camdtidmte..

Much has been mude of tiie "alienated vater" in the voting
behavior literaturre, with meny different reasons offered for

- his aliena:unn..b Alvhougi, there is not universal dgreement
. ‘on why voters are alliemated,, the fact of alienation--as

medsured, fo¥ example, by the mumber of citizens who fail to
vm:e ~ig indisputsple. To be SureE, Some Vorers fail to vote
bec ée of legal zﬁesttnnmm (e,g;,,, z:esrdency requxrements),
but the vast mpm—ntry off nmmumens & presidential
elec?::.nno-a:n avergpe of abouz &0 pem:en.t in recent presi-
dential emm,,mmm climbied ta = higtoric high of 46
percent in Wﬁﬁzs-—m aﬂngnlnﬂe fut claose dot to exercxsg
their ffanchise® [Im mgmmntmke primdried, bf comparison,

an even Zrouter mngxmtm off e}lxgihll \mtirs-{an..average of

an .

. ey 4

4 50 Brams N, mp. 533-65)) andt reﬁﬂlences cited r.herem.

3‘l‘he Hlassikc sudly iis u.mmm (IgE@).. For recent analyses, see
wright (1575); antl sswendl anticles am "Fafitizal’ Alienation in Amenca",

(1?76).4 - i ‘ Kol s
g one @il FRmme,y ((IEIKJ” . T, Figure 7).
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. g . ;
about 60 percent in recent elections--dg not vote,26 though
typically there are more candidates from whom to choose than
1n the general ele%tlon.

)
' 3
Spatlally, 1 shall assume that the alienation of a voter
is a direct function of hié distance from the position of the
candidate closest to his position- If .this distance is suf-
§1c1ent1y great, then the voter's ahena@.on overcomes his
de51re to vote for the candidate “@losest to him and he becomes
a nonvoter. In the economist's language, if the demand for a
ptoduct (candldate) 13‘€T;§t1c (i.e., depends on its price),
that product (candidate) will not be purchased if thF price
for a customer (voter) becomes too high (voter is too far —
: .

from a candidate's position). . -

The alienation of voters "too far" from any candidate's
position may contravene findings from our earlier analysis.

. of the median/mean in Figure 3, and pnhance the desirability of
the two modes in this ure, as th
two-candidate race. '

optimal positions in a

The reason is that the number of voter lienated a
given distance from the median/mean may be more
bers alienated the same distance from either mode. The

decrease in the number of al}enéted voters at the modes implies

n the num-

an increase in voter support, making the modal positions more
attractive to the candidates. . &

-
. M < 4

0 ¢ » °

Exercise 14 ,For the bimodal voter dlstrlbutuon—glven in Exercise 3,
assume that voters will not vote for a candldate if his position on the

0-1 scale is more than, 0.1 unlts from theirs. If a candidate has no oppo-

-

nent, what posntlon wlll maxlmlze his vote total?

. -

A Y v -
. 26Ranney (1973, p. 24, Table 1). On factors that affect turnout in
primaries, see Horris and Davi¢ (1973) and Ranney (1977).
» . .
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' \ Thus, a bimodal,distribution in which 2Yienation is a
factor may induce rational candidates to adopt polarized
positions on the left and right of an issue, rafher than locate
themselves near the median. Whlle advocates of "responsible",
partles (and candidates) that présent clear and distinct

¢ choices to the voters will view this polarization as salutary,
ddvocates of compromise will not be enamored of the black and
white choices that such polarization entails.

One way that a candidate can reduce his distance from
voters, and possibly a&bid the vote-draining effects of
alienation, is to fuzz his position. Given that voters per-
ceive a candidate's ambiguity as favorable to them, a strategy
of ambiguity will increase the broadness of hlS appeal >

T8 illustrate the possible advantages of ambiguity,
assume that a candidate's true position is at the center of
the band in Figure 10. 1If the candldate does not fuzz his
position, assume that the "reach" of this position along the

continuum is that shown as "true" in Figure 190. : . s
4" ’

. . .
B 1
o
-
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" - Figure 10. Fuzzy position of a candidate. - . ) J
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If the candidate fuzzes. his position, however, he might
be able to extend its reach from the left extreme to the
median, assumipg that voters on the left extreme interpret '
his position to be the left boundary of the band and voters
“at the medf¥h 1nterpret his position to be the right boundary
* of the band. On the bther hand, if voters, assuming the .
worst, make the opposite interpretation--the boundar;es of the
and farthest from them are the actual positions of the .
candidate--an ambiguous candidate may perversely succeed in“
contracting (rather than expanding) his‘support when he .
fuzzes his true position. (Call this interpretation of a
cand1date s position by voters 'wishy- washy" and assume its
sreach to be only the bandwidth itself, versus’ the "fuzzy"
range,,ln Figure 10. - .

ES

Thus, a danger may attend a strategy of ambiguity, ‘x
depending on what voters perceive to be the actual position
of a candidate., Or, given that they recognize the ambiguous
strategy of a candidate to be a band-rather than a point on

ar

R

the continuum, their choice may then depend on whether they
view this ambiguity to represent a desirable flexibility or
an undesirable pusillanimity.

A ’

I

Exercise 15, F(—\Ehe unimodal voter d|§\rnbutnon gnven in Exercise 9,
assume a candidate's true position js a?O 3. If perceived as '"wishy-
washy," assume the candidate gains the votes of voters only at 0.3; if o

% wer

“'trus," he extands his appeal to voters up to a distance of 0.1 units <%
away; if "fuzzy " he extends his appeal still farther to a distance of .
0.2 units away. Given the candldate has no opponent, ‘how many votes do -

these different perceptions by voters yield him? -

N . . .
~

P

Apparently, voters have responded to ambiguity different-
ly in different elections. Nobody ever accused Richard Nixon
A of forthrlghtnesg in his 1968 presldeﬂtlal campa1gn whgg_he
said, "I have a plan" to end the war in Vietnam. But, Judglng
" from the results of the Republicdn primaries and the general

.

Yoo

Y
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~e1d§t10n.in 1968, more voters believed in his competence to
b v
deal with the Vietnam situation tha\ believed in the more

specific proposals of his opponents.
\

¥

. IB contrast, as George McGovern became increasingly
vague about specific proposals he had made in the early Demo-
cratic primaries in 1972, and then withdrew his initial .
1,000 percent' support of his vice-presidential choice,
Thomdﬁ Eagleton, after the convehtion, voters began to see’
him as irresolute. At the polls, they overwhelmingly chose
the by then better-known quantity, incumbent Nixon, in the
1972 election. Of course, ohly a few months after this #
election, the unravelling yarn of Watergate turned Nixon's
presidential image into a’shambles.

Jimmy Carter's‘positions before and-after the 1976 elec-
tion present an interesting bleffid in contrasts. During the
campaign he was quite unspecific on a number of issues, but
after his election he develope& a number of detailed programs
(e.g., on energy and welfare) that he presented to Congress.
Should he run for reelection in 1980, his campaign strategy
as an incumbent president Will undoubtedly less emphasize

"moral and spiritual themes and more s®ress his specific.
accomplishménts as president.,

. These examples would seem tp indicate that a strategy
of ambiguity may be productive or unproductive, depending on
+ how the candidate is viewed by the voters.: From a spatigl
...perspective, an ambiguous strategy would seem least risky
for a candidate yho tries to push his support toward the, W
extremes, given that he can also hold onto more moderate
voters with another position near the center. “En the other
hand, a candidate squarely but ambiguously in the center is
more likely to have to counter attacks from both his left
ahd right, which may dissolve his centrist support on both
sides, especially if his opponents can represent his posi-
tion to be at the boundary of the band farthest from them.

.

Ll
*
’
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»
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Admittedly, these conclusiodf are rather speculative,

principally because very %ittle‘l known about what kinds -

of factors engender sugpoft for, oY opposition to, fuzzy

positions. In tép ab§9§63P§Y such knowledge, I can make only
tentative assumptions®jbout the rel ciggship between ambiguous
strategies and voting-#gyavior and indicate the consequences
cach implies. P :\

£ .

I suggested earlier that voter alienation is pervasive, -
7 @
but its 1mplicati::§vzfg_;;;§entirely clear, especially in pri-

maries. To begin with, citizens may fail vote in the early [_

primaries not so much jbegause they find the candidates unat-
tractive as they now\ve;y\iﬁttle about them. This might be
called indifference due to ignorance: voters Mmay not even

know how to brac&pf/32;§§:£926;tes, much less their specific
positff:ns.’27 However the field narrows in later primaries,
and more information is generated about the races in both
parties, thé’positions of candidates--specific or ambiguous--

-

become clarified. Then alienation due to incompatability,

-,
which I stressed earlier, may ngin more and more to manifest
. 28 !
itself,

s early contenders are .eliminated and f@e appeal of the
sg::;éﬂng candidates broadens, each will feel'legs’ of a need
to\draw a fine line between himself and the other survivors,
who W11 generally bg spaced farther apart along the contiﬁuum.
Hence, There will be an incentive for a candidate to extend

his position from a point to a band to take in voters who
otherwise would be alienated because they fall ﬁetween, or--

if situated at the extremes--too far away from, positions that

have been eliminated.
"]

27.
date in the Oemocratic primary in New Hampshire in 1968, believed that the
Johnson administration was wrong on Vietnam because it was too dovish
father than too hawkish--a complete inversion of McCarthy's views.

Scampon and Wattenberg (1970, p. 91).

28Rjker and Ordeshook (1973, pp. 323-330) draw a simiTar distinction
between "indifferegce' and alienation,' though they use the former con=
cept to refer to a "cross~pressured" voter, not one whp simply lacks
informat fon. -
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But then the danger of being seen as wishy-washy or

evas1ve, especially when sharpened by attacks from the oppo-
sition, may inspire contraction as well. The frequently
observed consequence of buffeting by these contradictory
forces is 19 and-fro movements as candidates hew to basic
p051t10ﬁ$ but at the same time scamper for pockets of support
somewhat Témoved from these po§1t10ns It is fascinating to
watch this dance' performed along the continuum, even if it

does not always seem well rehearsed.
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So far I'have used a simple spat1a1 model whlch assumes
, only a distribution. of voters along a 1eft‘-r1ght contlnuum,
to analyze the compet1t10n of" cand;datesﬁn presidential® pri-
maries. 'In the general election, however, part1é’s become Lt {
ssignficant forces. Hence; it is appropriate nov\; tq 1ntroduce
poss:.ble d1vergent interests -within parties that will compli-
& cate the previous analysis. The quest1on to be answered is. VRS

J what coalition of: party 1nterests will form to meet*’ cogpet:.-
‘ tit'm from the outside. . N :

hd »

American politikcal parties lave a colorful h‘lstory, and . .
‘}‘1iterany millions of words have been wr1tten ‘about them and . |
“ the «candidates-who have represented them. Still, their images, .,
) and the way they functipn in the American p011t1ca1 system,
remaln somewhat of a mystery, although there is general agree-
ment: that the maJor parties embrace‘ja dunous cast of oz

Y S 2oy
characters. - - . : . -

’

‘ ’ In the coa11t1on model to be devéloped in subsequent &

sections, 1 assume that parties contain three d1st1ngu;shab1e ) .
b ) . . .-
LA [N o

. . i
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sets ot'players. (1) professionals, (ii) act1v1sts, and
(iii) voters. The professionals are elected off1c1als and
party employees who have an obvious material stake in the
party s survival. and we1L—be1ng The activists are, amateurs--
+ either voters or candidates--who volunteer their services or
contribute other resources to the party, especially during
K .e1ections.%9 The voters, who make up the great mass of the
' party, generally_do not participate in party activities,
except to vote or possibly make minimal contributions.

‘ . . 4 . . L
It is this mixture of players, each with their own

diverse interests, that makes a party a "three-headed monster®--

. not so much because parties are terrifying creatures but rather
- . because they are so hard to control. That is why it is useful
to think-of parties as coalitions of players whose members
somehow must reach agreement among themselves if they are to

\

be effective political forces. ‘ -~

. What complicates thg process of reaching agreement is
A\l
that the activists tend to take more ideologically extreme

positions than the professionals and ordinary voters. Thepe ?

are exceptions, of course, but I assume in the subsequent L
analysis ,that activists give their support because they be-

lieve in, or can gain from, the adoption of certain extremist
policies., - * *

“~ue

- ; Not only do these p011c1es generally give them certain
. psychlc or mater1a1 rewards, but, they also usually exclude
¢...others from similar-benefits. Activists tend to be purists,
Q: and they are not generally satisfied by "something-for-
everything” éompromise solutions.

“ N
Professionals, on. the other hand, are interested in the
survival and well-being of their party, and they do not want
. to see its chances or their own futuTe employment prospects
jeopardized by the passions of the act1v1?ts. Their- p051t10nsi

. -

. 29Robertson ()976, pp. 31-33) also introduces actlvlsts in his model
. = of party competition.

-~
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gbnerally correspond to those of the medlan voter, whom they
do not want to alienate by acceding to thefW1shes of the
activists, -0

.

-

Yet, by v1ntue of the large contributions the actlglsts
make to the party, activist interests cannot be ignored. .
The election outcome, I assume, would be imperiled if the i
professionals, who are maénly interested in winning,. lost - .
- either the support of the Lactivists or the support of the.
- voters, A - L e . )

. - . . .

. What is the outcome of such a medley‘of conflicting

forces? Before possible outcomes can be analyzed,. thé goals -

= vof candidates--ﬂhat_xhei“seek_tn;nptimizev_given-the~een~——~——:;

* flicting interests of the varjous groups whose support they
‘seek--must be specified. . .
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— ciling the Conflicting Interests
T
t — ‘
In pnev1ous sections I. analyzed the positions of ° CL.
B candidates’ pridiaries that were both optimal and in equi- .
librium vis- a- v1s one or more other primary candldates. : -

After the nOmlnatlon of one candldate by each of the major =~ - .
. partles at its nat1onal conventlon, the pres1dent1al electlon
v game‘ls usugily reduced tg a-contest~between only two serious
) contenders in the general election. :

< -

R

- .To generate financial support (pr1mar11y from act1v1sts)

%; and electoral support,(primarily from voters) in the general 7

- elec'tion, I assume that a candidate tr1es to stake out posi-

?'txons--W1th1n Certain 11m1ts--that satlsfy, or at least + - - -
appease both actzv;sts and voters. To model his decisions +
inhthe general election, I _shall ignore for now the positions

; N -that the other major: party cand1date may take. thle the

3 positlons of a candidate's ,opponent will obviously detewmine |
in pﬁrt his own posit1ons‘as the campalgn progresses, I ‘
assume in the,subsequent analysis that a party nominee's top~

--prﬁorlty 'goal after the' convention is to consolidate his

s » . -

support within the ranks of his own<party, -y Y
K . “1 .\ - N = 57‘ - 58 - .
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X . To satisfy this goal, F assume that a candidate cannot
afford to ignore the concerns of either the activists or the
voters. Without the support of the former, a candidate -
would lack the resources to run an effective campaign; with-
out the support of the latter, his appeal would be severely
attenuated even if his resources were not.

, Consequently, I assume that a presidential candidate

» seeks to maximize both his resources and his appeal, the - -

' ferﬁér by taking positions that increase hi; attractiveneﬁs
to activists and the latter by taking positions that increase
his probability of winning among voters.30 Specifically, if

Uresources (contributed by activists) are measured by the -
utility; (U) activists derive from his positions, and appeal
(to voters) by the proﬁability P that the;e positions--given
sufficient resources to make them known--will win hime the
election, then the goal of a candidate is to take positions
that maximize his expected utiliﬁy (EU), or the product of
U and‘P:, - <. . R ~

EU = U(to activists)P(of winning among voters). .

If effect, the EU calculation provides. a measure of the cam-
bined activist and voter support that candidates. can generate
from taklng partldular positions in the general élection.

'

Maximization of EU implies seeking a comprohise .satis- .
factory to both the activists and the voters. Normally,
this compromise will be aided by profe551onals who seek to
reconcile the conflicting interests of the two groups. In
section 11, I shall show what form this reconc111at10n.mhy
take, depending on the nature of the conflicting interests
that® divide the ac¢€ivjs#g and the voters. ’ .

. ’
- .

L3 \,\r -
. >

) 3%or other perspectlves on goals, “see Schlesinger (1975) and’
Wittman (1973). On difficulties parties now face, see Pomper (1977,
_pp. 13-38) and"Ranney (1975). .
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. ‘Optimal Positions in a Campaign

.

For simplicity, aSsume that the campaign involves a
single issue, and the positions on this issue that a candidate
of the left-oriented party may take range ‘from the left ex-

N ‘treme (LE) to the median (Md), as shawn in Flgure 11. Assume .
' further that the utility (measured along the vertical axis)
that activists derive frem the positions a candidate takes
R Elbng the horizontal axis falls linearly from a high of 1 at
LB to a low of 0 at Md. On the other, hand, assume that. the
probablllty of winning (also measured along the vertical axis)
varles in Just the opr51te fashaon, startlng from a low of 0
at’ Lﬁ and rlslng to a’ high of 1 at Md. 31 - .

&

’

FO . . . ' -
3§" 3]lf :‘:ZBawusté,; opponent also adopts a pq;ltlon at Hd, then the =
~/" - candidate's P at Md will be 0.5 ifead.of 1. 0, assuiming theé actlvist

support (resources) of both candidates are the same at Md. Although the
actual value of a candidate'’s P at Hd--dependent on his opponent's

7~ behav{or--does mot affect the maximization of EU, it may affect strategy ‘.
choicés in a manner to be discussed later,

hd &
. M N - >
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. U(to activists)
utilizy (u)
. Probapitity (P) -
. . P{of winning *
LI S, election
2 J"' among .
- ] voters)
—_— I N . i
o |
0 3 I =
- LE c. ‘ Md
4 Position

.

Figure 11. Utlllty and probability of
candidate positions.

" - ’

I assume that the maximum probability of winning cannor
be attained, however, unless adequate resources are con-
trlbuted by activists to publicize the nominee's positions.

g ‘Since a left-oriented activist derives 0 utility from a
candldate who takes the medlan p051t10n, 1t seems reasonable
tq assume that no resources will be contributed to \Jleft-

oriented candidate whose p051t10n is at Md.
L4

¢

A candidate increiSes his resources but,decreases his
probability 'of winning, as he moves toward the left extreme.
. Clearly, if he moves all the way left to LE, P = 0, Just as
U= 0 at Md. Thus, a cand?gate who desires to maxlmlze EU
would mever choose positions at LE or Md where EU = 0. .

In fact, it is possibLe to show that the optimal posi-
tion of a candidate is at the center (C) of Figure 11, i.e., —
the point on the horizontal axis midway between LE and Md -
where the lines representing U and P intersect. Since this

Q -60-
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/‘:,‘ There is mp mﬁrﬂr peimtt an the horizontal Exxs at which
"~ § candidate rmn Hemiwe greacer Ell. Comsider, for example,
the pom"ﬁn:;.dw}ny ‘hewreen € amd N, where U = 1/4 and P = 3/3,

. At this posidion, .

N ’o -1 . . - ‘ N ) .
B B = Hmﬁ» = 5»
' d v v -
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which is¥less ghan By = 11/,41 at C.,

- + The ‘}n‘_‘rmﬂ.nmzv -~ posituan C in Figure 11 hay be upset
11' U am'i P ame 1ot Dimewr ﬁmm:mns af a candidate’s posztxon
5 (3- €13 Functd wthet cEn e regnesen:t:ed by straight lines)?®
‘but instead s Dike thove shown-in Figure 2. Asein
: Fzgm'e 11, the J.:m!lmra of & candidate's position decreases,
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and the probability of-his position heing winning increas;s,
as the cquidate moves from LE to Md. Ndh,'bowever,
U and P aré not linear functions of a candidate's position

along the horizontai axis, the point of intersection of the
P and U curves at C on the horizontal axis may no longer be __

since

&

optimal,
' ,

. To illustrate this pfoposition, calculate EU at C and
at points to the left ahd right of C. Clearly, at C 'in
Figure 12, L. :

- & ”~ , N
(3)(3) \\g 0.111, )

- . PN - -

but at L (to‘the left of C)

1

EU = (3)(3) =4 = 0.125 o

" and at R(to the right of C)', S
( )(7) = 0.125. .-
/ i e

- . s

Hence, given the'nonlinear utility and probability functions
___hshoun;in-Eigu;e—llT—a—gagéééa%e—eanﬁéo—bef%er~by'taking a
position eithgr to the left or to the right of C.

The exaft positiénéaﬁlong the horizontal-axis which .
maximize EU [for a candidadte will depend on the shape of the
¢«., U afd P curves. These opt1ma1 positions -can be determined
o from the equatlons that define the curyes, th since there
is no empirical basis for po§tulating particular functional® -
‘relationships between candidate positions and U and P, I shall

hp; pursue this matter further here._

, The main qualitative conclusion derived from this
ana1y51s JS that there is nonhlng sacrosanct about the center
pos;tlﬁn C. Depending on the shape of the U and P functlons,

» &

" "a candidate may do better--with respect to maximizing EU--by .
moving toward LE, toward Md, or in either direction. &

?
.
. y

-

O
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Exercise 16. Try drawing different-shaped U and P curves to iMustrate
'different conclusions about the location of obtimal positions,
. i

-

- [}
6
~w .

o
Whatever the shape of the U and p functions, howevér, if o
P=0atLEand U = 0 at Md, the positions at .LE and Md will
never be optimal since EU = 0 in either «case, But'as long as
U decreases monotoﬁically f?om LE to Md (i.e., does not
. - change direction by first decreasing and thep .increasingy, and
P increases monotonically from LE to Md, any points.in between
LE and Md may be optimal, depending gn the shape of the U and

D~ ) T S~ R
N rvess o v, .
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' ° . . >
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" Exercise 17. What caf ‘one say if the curves are ot monotonjc? s thg@,
, £ R L -

any reason for assuming ;h%} these curves may not be hogo;onic? , ..

3 . : 7

1
“ » ' .
. N s
. . -

M -~

If these curves are symmetrfz (ile., mirror images of
each other, as in Figure 12), there may“be two optimal posi- .
* tiors, one on each sidg of C.”, Yet Bymmetry is pot'a §hfficient'
coridition for there to Be more thaﬁ'oﬁe dﬁtimal posi'tion: :thq .
straight lines in Fighte 11 are symmetric, but' the on1>.posi-

tion along the horizontal axis where EU is maximized is at C.
. ‘ , Y ’
. What,are the implications of this analysis? If adtivists

. g . . .
\ Prize "extremeness," and ordinary voters prize "mode{at1oh,".
then -any position’ in beiween may be optimal for a candidate

.who desires to maximize some combjination of his resources
. (frem activ#sts) and his e1ectora1,§upport (from voters), . .
S More<§§¥pzfsing, there may be different optimal positions, one
L ﬁdre favorable to the activists and one more favorable to the

voters, as ildustrated in Figure 12. . : -,
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7Em-pirical Examples of Different
Optimal Positions in Campaigns

’

k4

. ~

s

So far I have shown how a model might offer an -
explanation--in terms of a cgpdrdate s desire to maxlmlze EU--
1 of the optimality of different poS1tlons’1n a campaign. 'The,
utility and probability functions that I postulated may, -

depending on their shape, push canfidates toward fan extreme
position (legﬁ extreme in my exam

Or a etenter position somewhere in be

-’ .

¢ " In recent presidential campaigns, it is possible to

‘édian position,

. 'observe_a variety,of positions that nominees of both major
parties have adopted. Barry Goldwater, the 1964 Republican
nomineé&, and George McGovern, the 1972 Democratic nominee, |,
provide the best examples of candidates who took relatively
extreme positions in their campaigns. Both candidates had
strong activist support from the “extremes of their parties
in the pr1mar1es,.Wh1ch they almost surely would have lost
had they tried to move‘too far ‘toward the median voter in
the general electjon. In addlflon given the moderate

A d
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’ .\ .
opposition both candidates faced from relatively strong .
infumbents in the gengral election, neftké? Goldwater nor
McGovern probably stodd much chance of picking up many voters
near the median had he tried to shift his éarly extremiié
positions very much.

If Goldwater had run against John Kennedy rather than
° Lyndon Johnson in 1964, however, he probably ‘would have been
a viable candidate. He could have carried all the South and
West and some of the ¢hdwest and, cohcelvably, might have
won. Agarnst Johnson, though, he was a loser becaude he S'B
Johnson appealed in great part to the same interests, while
" "the old Kennedy voters were stuck with Johnson. Goldwater .
planned his st}étegy with Kenﬁedy alive and could not jetti-
an it after Kennedy was bssassinqped.

By comparison, McGovern's early extremist positions
were’ no md%ch from the beginning against Nixon's middle-of-
the road positions. When, in desperation, McGovern attempted .
to moderate some of his early positions, he was accused of
being "wishy-washy" #nd probably.suffered a net loss in
electoral and financial support (see section 8).

» In gemeral, if the utility for activists falls off
rapidly, and the probability of winniﬁé increases only slowly,
ds a candidate moves toward the medlan, his optimal position”
will be near the. extreme.” Such a po$1t10n gains more in,
resources than he loses in probab111ty,af winning compared .
with a position near the median.’ "Wlth this trade-off in wmind,
both Galdwater and McGovern seem to haye acted rationally with
respect to the ma?gkzzatlon of EU, though M%Eovern seems to
have been more willitng to sacrifice activist support to in-
crease his chances of winning.

»

Theé 1ncumbent presidgnts that Goldwater and McGovern
faced, Lyndon Johnson and Rlchard N1xon, had more moderate
~mwz;.E;IVIE;‘supporters who were less’disaffected by "m1dd1e of-
the-road"” politics. Not only could these incumbents afford
td move toward the median voter and still count on signifi-

cant activist support, but, because of the extreme positions ¢
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of their opponents, they could probably rapidly increabe the

number of their moderate supporters with such a strategy.
- However, as James S. Coleman ‘has pointed out, if an

- incumbent already h?s greater a priori strength than his
opponent--and his opponent magnifies the discrepancy in

strength by adopting dan extremist position--the incumbént
will not significantly improve his (alrea%y high) probabili€y
of winning by moving farther away from the other extremist

\ Position and toward the median.>? Against such an opponent,
therefore, an incumbent w1i§ a large built-in advantagz

the start has little incentive to move toward him. Thiis,

from

I__ extremist positions, especially'@hen there is an-a

—t

difference in electoral strefigth (e.g., when a noniﬁ%u bent

both candidates will be motivated to adopt relatively lextreme
positions, because movement by one candidate toward tHe other
more decreases his activist supporé than it increases |his
probability of winning. ‘ < -

The problem with this conclusion is that 1t segmL to,
have little.empirical support. The Goldwater~Johnsonfénd
McGovern-Nixon races did not produce extremists on both sides
but only’on one. 1In fact, if -one candidate’s positiodn
diverges ,sharply from the median, as did thosé of Go?dwater
and McGovern, there seems a tendency for his opponenf to-move
toward his position rather than in the opposite dirjction.

This beha;ior is explained ﬂuite‘well by our earlier
spatial models (see, in Particular, section 4)+ -but/it is
difficult to derive it.from the goal of maximizatioh of EU

in which P is one factor. After all, if P 1s alregdy high

for a strong incumbent running against an opponent/who adoptsg
an extremist position (faﬁbieasons given earlier),/ why should
the incumbent move toward his opponent 1f this moyement has
little effect on P and may‘lowér U at'the same time?

ERiC
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> The answer‘seems to lie in the fact that some_canﬁ?dates
seem to be as interested in the absolute size of nheif
majorities as in winning That is, they desire large majori-
ties at least as much as victory 1tsilf 1{f this is the .
case, then movefient toward an extremist opponent can be
explained by the fact that this movement steadily increases
a strong candidate's vote total even 1f it does not signi-

“ficantly alter his probability’ of winning. '
,

Both Johnson and Nifyn ran campaigns which strongly ]
indicate that, ‘even with victory virtually assured months
before the election, they wanted more than victory: they
desired to pile‘up huge majorities by whatever means they had

fét their® disposal (including misrepresentation of their posi-

F"tions and those of their opponents), Although both incumbents
succeeded in crushing their opponents in their respective
elections, both were later driven from office by a welter of
forces that I have analyzed elsewhere.33 &

If the goals presidéntial candidates seek to maximize
"?reclude Hgﬁﬁ candidates from diverging from the median--and | .
may encourage convergence, as in the 1960 and 1968 presidential

. elect1ons-—then it is un11ke1y that one of the major parties
can be written off the national p011t1ca1 scene for very long.
Indeed, in recent Presidential elections; there has been a
steady alternation of ins and outs: no party since World War .
I1 has held folce for moge than two consecutive terms. This =
alternat1on‘of.1ns and outs was not nearly so steady before
the post- war era, with one or the other party on occasion
holding sway for a generation or more.

S—

33bramsx(1975, chap. 6) and Brams (1978, chap. 4).

ot . .
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for voters,’ gr the relative importance they attach to

-
.
.

Multiple Issues in a Campaign .

. The daﬁqe along the continuum alluyded to at the end of
section 8 may be complicated if there is '
or policy d1mens1on,_on which cand1dates
voters base choigces. For then a VOter s
"candidate’s p051t10n must be measured in two- or higher-
dxmensional space, and‘opt1mal positions of candidates with
respect to dlfferEnt distributions of voter attitudes become
cons1derab1y harder to determme.34 . '

more than one issue,
take positions and
distance from a. -

‘The problem is rendered more diffisult if voters weight.
the vhr1ous ,issues d1fferent1y. Some voters, fof
may httr1bute more 1mportance to a candidate's Zo%ition on
econom1C'1ssues than foreign pollcy issues, while others may
reverse thls ‘attribution, In general, the salience of issues

example,

c oo

‘w ~ .
i

v

34, geometric treatment of dptimal positlons in two\i!nensions is
given in Tul!ock (1967, chap. h) . . .

.o . o . I
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candidat

ositdons on t

(7}

<

, obviates any simple extension of

the one-dimensional spatial‘analysis to higher dimensions, \

especially when salience is correlated with the attltudes of

voters

35

on 1SSU€S

In addition,

the 1nterre1atedness of

some issues may invalidate their representatioﬁ as 1ndependent

dimensions on.which candidates are separately ‘¢valuated.

-

Desp1te thesé d1ff1cu1t1es, it is 1mpbrtant to _try to

anglyze some e1ementary consequences of multi-issue cam-

paigns

. For this purpose, consider a simple example of a,

campaign in which there are just.two issues, X and Yy

Assume that each candidate can take only one of two

ZOSitions on each issue (e.g.,
ate as x andg#, y and y'

for or against), which I desig-
Altogether, thete are four ~ .
&

possible platforms, or sets of positions on both issues, that
a candidate can adopt:

P

xy, x'y, y'x, ,or x'y!

Assume that the electorate consists of three voters, and

their preferences for each of the platforms are as shown in

.

-70.

Table 1.?6 Por each' voter, the first platform in parentheses
is his most preferred, the second his next-most preferred, and
so on.” ’ - *
¢ ' -
. TABLE 1 Y
. PREFERENCES OF THREE VOTERS FOR PLATFORMS
s Voter Preference
-, P (xv, xv', x'y, x'y")
5 ,2 (xy', x'y', xy, x'y) -
A "
3 (x'y, x'y',.xy, xy').
N ]
. a0 * . - \ °- .
) 35Jackson (1973). . ' . .
‘ 36Thls example is taken from lelnnger (197!), See also Kadane
\\ (f972) for an analysis of the effects of combining different alternatives,

.
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»
. Assume that there are just two candidates, and one is
elected if a majority, of voters (two out of three) prefers

7 his platform tggfhat of the ot}’ei' candidate. What platform =

b
°should. a’ candMate adopt if his goal is to get elected?
] o a

To answer this question, one might start by determining
which posigipn on eaih issUg would be preferred by a majority
{g votes were taken on the 1ssues separately. Since x is
preferred to x' by voters 1 and 2, and y is-preferred to y!
by. voters 1 and 3 (compare the first preferences of.the .

voters ,in Table 19, it would appear that platform xy repre-
3

sents the stronge’st set of positions for a candidate.
! 7 NBut this conclusiom is erroneous in the eXample here,
’ Despite- the fact that a majosity prefers posiﬁﬁonq x and y
wete the issues voted on separately, platform x'y' defeats
platfofm xy since it is preferred by a majority {voters 2 and
~> 3). Thus, a platform whose positions, when considered
._ separately, are both favored by a majority may be defeé?éd by
a platform containing ‘positions that ‘only minorities favor.
A recognition:that a majority platform may be constituted ;
* from minority positions is what Downs argued may make it
rational for candidatés to construct platforms that appeal

to "coalitions of minoritids."37

The divergence between less-preferred individua posfa\
tions and a more-preferred platform that combines them dépends
'~ on the existencé of,a paradox of voting.38 In this example,
this means that‘the}e is no platform that can defeati§11
otPers il a series of+pairwise contests. As shown by the '+

arrows in Figure 13, which indicate majority preferences

b d
4 .

oowns (1957, chap. 4). i ‘

3 Hillidger (1971, p.‘56§)‘cla’\|ms this\is not the case,, but this Is

" Jrefutéd im Hiller (1975, p. 110). A paradox of voting also underlles

what has been called the "'0strogorski paraglox,' which is essentially the
Same as thdt illustrated in the text. See *Rae and Daudt (1976)."For a
escription of, and review of the literature on, the, paradox of vot?ng,.
see Brams (1976, chap. 2). - * ~ PR CURET
. - 1 N o

.
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Rigure 13. Cyclical majorities

° for platform voting. -

® -

A}
= \

)
between pairs of platforms, e;ery platform that® receives
“majority support in ome contest can be defeated by another
majority in another contest. For this reason, the ma)orl-'
t1es that prefér each platform are referred to as cyc11ca1

ma!or1t1es. L

T v ;
Exercise 18." If xy and x'y'‘were interchanged jo the preference ranking

of voter 1,-would majorities by cyclical? If not, which platform would
defeat all others infa series of pairmse contests?

Exercise 19. «If xyand x'y' were lnte{changed in the preference rankingt
of voter 2, would majorities be c&cal? }.f .not., which platform wduld

defeat all others in a series of p Ise contests?

Exerclse 20. Now assume that xy and ;('y"- a;e interchanged in the
preference rankings of both voter I‘and voter 2. would maJorities be
cyclical? What If these platforms were interchanged in the preference

rankings of all jhree voters? ~ ..

ey, . ’ .
Exercise 21. Prove that if 'majorities are cyclical, they wlll remain
cyclical if two platforms are interchanged in the preference rankings of

-

all voters,

-
- ¥ .

N The main conciusion, derived from the simple example in
this section is that there may, be no ‘set of pos1t1on5*that a
candidate can adbpt on two (or more) issues that is invul-

nerable: 'ad;iset of positions that one.candidate takes can

72 -72-‘ . '




be defeated by a different set adopted by another candidate,
This means that, without an} shift in the preferences of
vaters, a candidate running on a given platform could win an
election in on€ year, and lose it in the next, depending on
. the positions his oPponent took. 3? This fact helps to ex-
plain the importance that tandidates attach to anticipating
an opponent's positions so that they can respond with a _set
that is more appealifng to the voters. !

Of course, some candidates try to avoid this problem
- by being 1ntent10nally vague about their p051tlons in the,
firsts place, as Downs polntedeout.40 But* this strategy of
ambiguity may lead to_1ts‘own problems, as 1 showedsin. sec-
tion §.

T —— Y,
L. By now 1t shouldebe evident why primaries, and the

':Q general electlon later, so ofden Leem to yield topsy-tur;y
outcomes in presidential races. The strongest theoretical .
%esult discussed in this monograph--the stability~and opti-

» mality of the med}an in a two-candidate election--can be
. undermgned if there is more than one issue on which .
i cahdldates take positions.” Indeed no set of pogitions will
. be s;able if there exists a paraﬂox of voting, nor will any )
" set be optlmal in the' sense of guaranteelng a particular &
" outcome- whatever the p051tlons of one s opponent. In fagt,\
contrary to expectations, one S‘best set of positions on
issdes in a race may be‘the m1nor1ty p051t10n5 on the issues
‘considered sepaf%tely, dependlng on the positions of one's
obponent. ‘ . .-

-

-

v The;p findings do not depend on the exact nature of the
under%{dng dlstrlbutaons of attltudes of vdters or the pre-
cise.location of candidates With respect to his' distribution.
Ty - They depend only on qualitative- distinctions (dlchotomous

T " positions of candidatea,_nzdlnal preferences of voters) and

- are, therefore, of rather general *theoretical 51gn1f1cance

) whatever the quantitative characterlstics of a race are.

R

; X Frohlich and Oppenheimer (1978, . 135). . .
- . “ooowns {1957, chaps. 8 and 9). )
. Q . -’ . :. . -73- .
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. . -
Probably the best advicg to take from the analysis in
this section i8 negazlve avoid reading toc much into spatial
analysis based on % 51ng1evlssue if there may be other issues

of significance in a campaign. Multiple issues greatly
compllcate--and may ultimately confound--single-issue gpatial
analysis, as the paradox1cal flndlngs in this section
illustrate. Nevertheless, it is zmpartant to try to link® .
candidate positions and voter attktudes, ‘and spatial an51y51s
provides a useful framework within which to relate these
characteristics in both a seriés of prlmarles and a single

electlon. : : Lo

S

.
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‘Summary and Conclusion

e

In this monograph,.some of the hurdles that pfesidential |

- candidates face first in state primaries and then in the

general election were explored. In the analysis of primaries,

I assumed that the principal goal of a.candidate is to avoid -
* elimination, if not win; by contrast, voters want to maximize

their satisfaction on the issue they consider most important

by choosing the candidate whose position is ¢ osest to theirs,’

The spatial games candidates play to try to na imize their.

appeal to voters yere the focus of most of t

pr1mar1es. *

analysis of

e} ‘I first considered the case of two andidatgs who vie

for the most favorable p051t1on along a left-right continuum
. "in’ a single-issue campaign. I showea that, whatever the

distribution of voter att1tudes on the issue, the pedian is
Pest for two reasons: (i) 1f is optimal--there.is no other
9051t1on that guarantees a candldate a better outcome; (11) it
¥s in equxlzbr1um--once chosen by both candidates, ne1ther N
would have an 1ncent1ve to depart un;laterally from it. A

.
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. corollary oi ’J:hzl.s rf:mﬂmg;/ﬁ% thaw an "average" posx.tl.on [lat
the mean) 1is, not oprumal Iz equ:LLthlum if the dl.strl.bu- - AN
tion of voter ATtihuides ns sﬂawad_ to the left or nght and
the median., s =2 MIW,, does nirt coincide with the
mean. . ) . )

A4

In mu:ln—:.zmﬂmfn::s CAESF nnt/onj.y does the median loge
its appeal bux mmy m~ nat necessarily’ the same) that '.a
teo candidates mn_.gh:z zaie ame va.nerahle to the entry of . s
additional canditiutes. &uggeated that this fact helps to P
explai' why sp many oenfnisves irk motivated to enter the )
early Wigmaries mnd axy ta Jdusylace other nearby candidates .
on the le¥t-right comtemunm v,

4 .
v . S

The inatial Cozpetogodm amung, liberal, moderate, and
conservatzve CEndittEtes o, each segment of the d.istrib'ution
leads to 2 wimmmwang oz xf meoginal \.andl.iates. (s elimi-
mation process teEnds dx fumor mure moderate- leanmg\ ;andldates
*op the left and xugim, litr whem can e’&eutuely challemge a_ y
centrls‘t candidute In the mudiile.. The results of rezfﬁ; pri-
s mary :ampa;x_gns -SuUgpEst MRt @ ILiberal or conservatiwve N
candldate whe Tedenves e suggact af as few as 73 per;ent of
party voters in &1l gmﬁmmmes CEL squeeze out ome Or n&ore
,centrist candiftates mn the tﬁminll competition.’

A well-known cenfiibste wha car afford to await the }'esults i
s of the early prammmnes hefiore madang his announcemehg of ’
candidacy can hemefar frow Boosng, the early survivors' posi-
tipns, I illustoawed whe adwantages of a delayed anmouncement, .
and the importamoe of wuwimg im & campaign gemerally, by
showing how 2 mofierats omdd maxamze his sut:port by moving -

! toward the less extnene of Mis agpoments on the left or right
affer they had commuted thenselves, given a symmetric, uni- *

modal distaibution of woter atthtudes.. ' .

1 next showed timt @ camfndate who Ffuzzes his position’
% might be sither helpedl oo Huot, depending on the voters' per- -
ception of his towe mositiom. G, if veters correctly "
perceive his posntasm o e ame of antiiguilty, stheir evaluation C

o
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of his competence to deal later with the issue at hand will
likely seal his electoral fate. .

N I suggested that voter alienation may induce candxdates

to fuzz ‘their positions in order to try to” embrace a wider
swath of voters. Alienatien may also push cdhdidates toward
modal positions, where voters are most concentrated, because -
the voters who are alienated by being too distant from a mode

+w1ll generally be fewer than those too distant from other
points in the distribution. In particular, if the distribu-
tion of voter attitudes is bimodal, voter alxenatlon will
encourage a polarization of candidate posxtxons on the ieft

and right. g

In the general-election coalition nodel, parties were
not assumed to be unitary actors but rather an amalgam of
diverse interests. I postulated that presidential candidates’
would seek yo maximize a combination of activist support
(resources) and electoral support (probability of winning),

* which were assumed to move in opposite directions with respect
to a candidate's‘position on an issue. That is, as a candi-
date moves toward the median position, he alignates his
activist SupportdIS'but increases his probability of winning;

on the other hand, ,as he moves toward an ‘extreme position,

the reverse trade off occurs.

I showed that a candidate who wishes to maximize his
expected utility (i.e., activist ut111ty times probabllnty
of winning) should take a position between the medign and an
extreme p051t10n~-exact1y where dependxng on the shape of the
utility,and’ probability curves. I denonstrated that there
may be more than one optimal position for a candidate--one
near the median, the other neEr'an extreme--and also showed
how optimal positions might «change if a candidate's goal

" included a desire not just tc win but also to maximize his
vote total. Optimal positions derived from this nodified,
goal seemed to be consistent with the Campaign behavxor of

- ¥

candidates in recent presidential elections.

Aruitoxt provided by Eic:
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"Finally, I showed how multiple issues may upset the

. .. calculations of one-dimensional spatial analysis. "Specifi-

\ cally, the existence of a paradox of voting will make eyery
platform vulnerable to challenges, which means that no posi-
tions are in equilibrium, even when there are just two
candigateS. Also, the fact that there may be no uncondi-
tionally best: or optimal, platform means that platforms
that comprise minority positions on two or more issues
considered separately may defeat platforms comprising
majority positions on the separate issues. For these reasons,
J;&oncludqd that findings derived from one-dimensional spat1ai

" models must be treated with caution if there is more than one
issue in a campaign on which the positions of candidates

determine the behavior of voters. .

«
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In this Appendlx 1 offer a somewhat more farmal
develepment of the results discus'sed informally-in seqgtion S
and in the answers to exercises-6 and 8 of this section. )
Assume the follow1ng 1n 2 'single-issue political race:

* lying thlS issue along which candidates take ’

4
1.
]
2.
‘ 3.
. 3

There is a left right ideological d1men51on under -

-

positions.’ . *

\

Each voter has a most-preferred position on'this
dimension, ’

Each voter. has one#vote and always casts it for
the candidate whose position is, closest to his
most-preferreq position, . .

%;e c4ndidate with the most votes wins (plurality
voting)

.

., To beg1n the analys1s, assume thét there are two candi-
dates, a liberal (L) and a, conserva#

on the left-right ideologicil dimensi n)are known. ‘Dégignate

e (C), whose positions

.
.

L4
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positions on this dimension by the real variable x, and
. assume voters are distributed over the intelval a < x < b
afcording to continuous den51ty functlon f(x), where -

£(x) > 0 if x # a and X # b. e e

Since f(x) is assumed to be a continuous density function,

b .
I f(x)dx = 1. Although I shallxgot g1ve a probabilistic
interpretation to f(x), it is convenient to assume this klnd
of d1str1but10n/bf voters in order,(é be aWle to derive
numerical results that indicate fractions of the electorate
falting between po1nts on the 1eft-r1ght continuum. .

-

. Assume x = M is the median of the distrfbution,'x = L is
the position (as well as name) of the liberal candidate, where .
"" a<L <M, and x = Cis the position (as well as name) of the,
conseTrvative candidate, ﬁhere M < C < b. I shall now prove
. that if fewer_Lhén 1/3 of the eleg%ératevlies between L and C-- .
*between each of whom.and M there are the’ same (nonzero) number @
of voters--there 1s no p@¥sition that a third candldate can - ‘

take along the left-right dimension that is w1nn1ng: . /

In other_words, a third candidate cannot knock out both
the originaf:entraﬁts and win the electidn if the original 4
entrants straddle the median in Such a way that <.1/6 of the
electorate lies between .each and the median. While I assume «
that the same number of voters (< 1/6) lies between M and L
* and between M and G, I assume nothing about the shape of the
voter distribution except that f{x) is always positive in the
domain a < x < b. ‘These resulls are summarized in

-

THEQOREM 1. Let x =L and x = C be the positions of the
“liberal and conservative candidates, respectively, and 1€t

"x = M We the median of continuous density function £(x) > 0
3 .
that defines the distribution of voter positions over the
interval a < x <-b. If °

-3

2

M - C
Y 0 < J'Lf(.x)dx = -IMf(x)dx < }\/Q,

Q , » 80 .80 ‘ -
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there is no position x ='X that some third candidate X can

take that is winning. / : o
. Proof. For X to ée winning, he must receive more votes
than both L and C. ere are four possible ‘sets of positions

he can take along tHe left-right continuum: (1) between a and
L; (2) between L ajfd C; (3) between C and b, (4) at L or C.

Condgider each in turn:

1. 'a ¢ X<L: Clearly, X maximizes his vote total by
. i taking a position just to "the left of L; any other
position, closer to a, would mean that he would lose
votes, to L since some voters falling between them
would be closer to L. But his vote total will always
‘be less than C's because C will gain not only all the
votes to his right (the same number -as to t;e left of
L that X receives) but also some votes between L and
C that X will,not receive because L is just to his

right.
2. L < X< C: Since the number of votes between L and
: C is < 1/3, L and C would receive > 1/3 of the votes

and thereby both surpass the vote total of X.
3. L < X< b: Reasoning analogous to (1) above, but
with left and right reversed,
4. X=1Lor X=C: The candidate whose position X ‘
. does not take would have > 1/3 of the vote, whereas
X and the candidate whose position he takes would®

split the remainder of the vote, each obtaining < 1/3.

Hence, there is no position x = X that will ensure X more votes
than one or both the original entrants. Q.E.D.

. ]

Note that X can always displace either L or C by taking
.a position JUSt to his left or right, respectively. But in
so doing, he always ensures the other original candsidate some
port;on of the'votes in the middle between L and C--in addiéion
to those tbv his 1e£t or r1ght-~thab makes the other candidate
victorious.

ERIC - cosr
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Theorem I demonstrates that i; a noncoopérative three-
person, zero-sum game, a rational player may do worst by
choosing a strategy after the other players, which 1s neéver
true in two-person, zerodgsum games In the pqrtucular spatial
game 1 have described, th ,playeﬁ'ch0051ng a position last *
will always lose, vis=é-vX; at least one-other player, if the .
., conditions of the’theorem ¥re met.’ Lo
e 2 t
It is easy tO show that a relaxation of any gf the cond1-
t1ons of the theorem cduld lead to a win,for_ X. In part1cpiart
5
“ L ’ *B o .
1, f F(x)dx = I ftx)dx $0, i.e. if L =M= C, then
X could take a posistiog just to the reft or right, of
the median and capture (e§%ent1arly) 1/2 pf the vate,,

with L and M sp11tt1ng the rema1n1ng.]‘;, or rece1v1ng
. 1/4 each » -

. . . . la’
. 2, 2 -

M. - ¢ ' .
2. If I £(x)x = I £{x)dx >\1A%, and the > 1/3: vote®in
1 Y = T o

s, e
the center between L and C were highly OncenﬁSEtgd
al

a® .

. around a mode, X could capture (essentially) 8F | oy
- them by taking a position at thefmode, with L and C'"e *
G' receiving ‘< 1/3 each, __ __ S}
. 2 ) . ’ ) Yo o

» ’," -

M
3. If I f(x)dx # I f(x)dx, e1ther the number of voters 4 -
M o

. - between a and L would be greater than the numbeR . ﬂ
’ . between C and b, or vice versa. Without loss of
genera11ty, assume the former is the case. , ghen by
taking a position just to the left of L, X woul& '
‘ “receive > 1/3, and L < 1/3, of .the vote. But X i
) {\ could also receive more votes*'than C, and hence win,
. ; if c captured ‘too few,votes in the center (e.g., '




LA . ’ o v ‘\
A ~ - LB ] - .
— —— - '!' -
* \:M *
. because’ almost a11 voters in the center were closer "
., to L than C) to augmen% the < 1/3 to hls.rlght e
. ﬁ

froq the median, cannot both§§§:gf“ked out by a third candy
“date as long as they are'separaied by fewer than 1/3 of the
electorate. The %1/3 separatioi obstacle," however »&s no ¢
“barrier to the displacement of boGh L and C should a fourth
, candidate Y alsi enter the ;ace P T

» THEOREM 2. Agadnst two candidates L and Cs ‘fhere are °®

LEre are
always positions third and fourth candldav@s X and'Y can tgzke
that ensure that either X or Y w1nsz un@g s L and C také QOS&*‘—-

tions such that the numbefb of votes L or C ga1ms to his left i:EH

and right are exactly equa} In this® case, X or Y can still Y
ht least tie L or C, for “the win. - °

- ¢ =

Proof. Consider the positions of X and Y that* are along-
51de L and C, respectively. Elther X *can gain more votes by
~ * being Jus% to the left of L or Just to his right, and 51m11arIy
for Y with respect to C, unless the numbers of votes L or C
gains to his left and right areqexactly'equal Assume that X
and Y choose such "straddllng" p051t1ons to maximize the1r vote
totals. (Slnce these strJddllng positions are essentially the

.positions of L and C, alr'eady known, maximization by X and Y is
1ndependent of the pos1t10n the .othdr new entrant takes, given
that it is a straddllng pos1t10n ) Because these'maximizing
§tradd11ng p051t10ns result in X and Y! s each rece1v1ng more
vétes than L and C, respectively, L and C will each be displaced’

by orie of the two new entrants, °"§\°f whom nedesiarily winsluw %
To show.what might happen in the exceptional caéeqstated in
1 the theorem, suppose, for example, f(xf = 14 0'< x <71, and
l L = 1/4 and C = 3/4. *f X is the th1rd cand1dat§'to enter; he
L can do no better than take the same. pos1t10n as 'L, thereby
spllttlng 1/2 the total vote with him, or rece1V1ng 1/4 of the
#  total, Y will ‘then’be 1ni1fferent between taking my p051t10n
X, 1/4 < x < 3/4, yhlch will, give*him 174 of the total. However,
Y . T

.
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= —--In summary, r have shown. that if twg gﬁhﬁ1d§vis posxt1ons

only at X = 3/4 will he limit C fo 1/4 of the, totals(and allow
X and L 1/4" each; £d0), thereby creat1ng a four-way ‘tie.
* (S1m1larly, if X had not ear11er taken a pos1t1on at L, then
L or C would wih no matter what Y did.) Thus, if L or C ga1nsL 7.
‘the same nuymb®rs of votes to-his left and right, X,or Y can
X still gqﬁrqp;ee a tie by taking a'positioﬁ exactly at L or C.
QED. . . - x ) Lo

. \ °s . R
< _If the numbers of votes L or C gains to h1$»1eft and right
‘are -exactly equal X or Y may,.of tourse, do worse--lose to i
or C--if either does not occupy,the same positions 4L and C
do. On the other hand, it is also possible to find examples
sin which X or Y can.win when L or C g};ns equal numbers of

. vot&s to-his left and right, but .these in general W111 require

*coord1nat1on between X and Y .in a cooperat1ve game. Since the
"equal nimbers" cond1t1on is a stripgent ‘one and moreover, ,
does not dlways refder L or C urassailable, it is reasonable to |
expect that L or C will, "for all prac{ical.purpOSesj be wulner- <

aﬁie to cha}ienges from two new candxdates, X and’ Y. ,

)

.

on each side of the med1an are separated from it by qual .
numbers of’ voters who_ together constltute 1/3, of “the eled{orate,
the canﬂ1dates can collectively W1thstand the ch%llenge “of a
;h1rd candidate but fot the 51mu}faneous cha11enge of S third

,_',and fourth candidate. These gesulqs are independent of the

aistributgon of the voters on a left-right jdeologital dimension.
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1. , Assume, 2 c&nﬁm&n/m"s xmmmmn-cgmﬁ?ﬂ. gus‘itj:aiz ‘is I‘Lt

, Aadjacent. THen whe protion of waters whose positions
‘Bre hedtwash the o mmﬂmﬁn}:es will e divided bethei'.an
then. 3 sanpoe the fimst camEbdare could gain all | the
vm:es of these nm—ihsmﬁemn waters,, amd Lose nﬁn by,nm(- -
:mg To B pOSiticm x&yzmem: t,, but mot past,. 1 op[':onent,
a nnmzﬁ_'}anéxm gmsnmmn «an mewer be apgus:.tlon:o tmal-
éem:e, nly am afijapent pesittar can be oyp051uonrapt1ma1-

himnﬂmnpsrmﬁnﬂmmn&mssaxycan ¥tion
for a mﬂg-.ﬁm"§ pasntthorn e be aggus:t.t:mn—apnn/al was
That it be aijErent o hbs "S5, uthemse,, the
c&nﬂnﬂaﬁmm&ﬂmmmmmmasbgmwm to an ,

memtﬁheﬂeftanﬂmunﬁmmmmﬁn Hfige, -
np_pnnm-ﬁmxﬁmnswmtﬁaathwi/fdnes
fis rmx{m Ttitre mdtiznt. (nlemrll}v,. thé ‘adjacent
:tﬁzmmmmms an;tmﬂndim:e"s watd total will.be °




that which i@scibser to the median because it includes
the votes of all voters on the side of the median his
opponent ddes not *occupy. (SQ,percent) plus the votes of

. 8kl 'voters on his opponent's side from the median up to
his oPponent's position. . . , .

The median position is 0.6 since 8 voters lie to the -
left apd 8 to.the right. The mean is
- . ~

et =¥ = I%“('h +3(.2) 2(.3) + 2(.3) + 31.5).+ 6(.8) + é(-9).1

» A ]
The median positiom is U.S since 11 voters liesto the

left and.11'to the right. ﬁe\'iean is

- —Tzn’n + 30.2)7F 40 ');*Tr.’h + 2(.5

+ 6(.8) + 1(. 9)]

=%(12-5) =g.5.
o

In Exercise 4, C wins the votes of 7 voters at 0.8 or
higher, A/B split the votes of 14 ‘voters at 0.5.0r lower, .
receiving 7 each. . Since the' .4 voters at.0.7 are closer
to C than A/B, C wins a total of 7 + 4 = ‘1] votes, which
is more tHan 1/3 of the total vote, despite the fact
that less than 1/3 of ﬁpe voters (7) lie at C's?posipﬁon

N or to his righg. i . -

>

'6. Assume that A taked a posxtxon such that 1/5 of the
voters lie to his left; B a position such that 1/3 of
.the voters lie to his right. By the reasoni \g given in
the text, B can be beaten by a third candidate C who takes

a ppsition just to his rxght and thereby captures 1/3 of
the votes. (A position just to B's left would give C
féwer than 1/3. of the votes, sihce C wodld split the mid-
dle 1/3 with As) But A now recelves not only the 1/3
votes to his left but also splits the 1/3 in the cente®
with B, thereby captuying more than 1/3 of the votes to

.. | -91- 91
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C's 1/3 (and B's 1ess than 1/3). Now suppose that C takes
a position somewhere in the middle 1/3 not adjacent and
just to.the right of B. Then he would receive less than
1/3 of the votes, because both A and B would win some

votes in the middle 1/3. Thus, there is no position that

a third candidate ¢ can take thai‘will éuarantee him more
than 1/3 of the votes, given A and B take positions to
whose left and right, respectively, 1/3 of the voters lie.
(For a more rigorous formulation and'analys}s of this

question, see Theorem 1 in the Appendix.)
N !

Such a joint strategy does not exist. By the reasoning
given in the text; a third candidate C can always displace
B, and a fourth pandidafé D~can always displace A (excppt
for ties). Thus, there exis®s nogjoint strategy of the
two original candidates that hakes it impossible for a
third and fourth candidafe to defeat both of the original
two. (See Theorem 2 in e Apﬁendix.)

Ye;. M would receive votes from 4 voters-at 0.6, 2 1/2
votes (!) from voters at 0.5, and°1 1/2 votes (!) from
voters at 0.7, giving him a, total of € votes, which is
less than 1/3 (32 percent) of the totab vote. C would.
receive 6 votes (all at his pos1t1on or to ﬁ1s right),.
anq L would receive the.remaiging'll votes and win. '

-
Yes. At the median 0.5, M woufﬁ receive all the votes
from the 5 voters at Md plus sp11t ‘the 4 votes dt 0.4
with L and the 4 votes at 0.6 w1th C, giving him a ,total

of 5+ 2+ 2 =9 votes to 8 each for L and M.
e /

At the median 0.5, M would receive 2 + 1 1/2 = 3 1/2
yotes;® at 0.4, he would receive 3 + 2 = 5 votes:s Simi-
larly, at any pos1t10n betaégn 0.3 and_ 0. 'S, M would also
receive 5 votes; but at any position betwecen 0.5 and 0.7
He would receive only 2 V’O#

v ' N -
At the median 0.5, M woul rece1ve (atart1ng at’ 0.4)
4 + 5+ 2 =11 votes. At any pbs1t1oQ?0.5 <m's 0.6, M

»




would receive (starting at 0.4) 4 " 5+ 4= 13'votes,
whereas at any positiop 0-& k mn<o0.,5, M would receive
(starting at 0.4) 4.+ § = ‘g votes. Thus, a positjon to
the right of Md. is opt1ma1 \glven an extreme liberal and
a moderate conservative. ' ¢

. fx)
A
1.5 -

375 e 625
N

f(x) = 6(x-x2)

N

. J-m
+55 5=

L nl - . -
* ™2 o507 0 1.0

‘u m v -

PO S i — - ——

»-, °
At any point'm between x = 0.2 and x = 0.7, voters will
vote for M ia the inferval u < x < v, where , -

X

. . , N
The area under the curvé in this interval is

LA
A= Lf(x)dx,'

. . 2 L4 .
" which,is at an extreme point when
5 . ’ - -y
4

P W - £ .0,

v -~
Full Tt Provided by ERIC.




[

14.
15,
18.

20,

21,

«o

v

LY

61(v-vi)Lez) - (u-u?)(R]
v \&

0,

. 3[(v-u) + (u2-v3)] = 0,

3(u-v)(u+v-1) =

’

Substituting the expressions.for u and v,

3(-_25)13£E%L;l),= 0,
‘ ' P e
n=

. -
°85. <
.

, the extreme point is a maximum, gpd the

b. Lo#

TdA _ 3

— = =l

-Since
dm? 4

+ -

number of, voters is therefore maxlmlzed,_when M's 5051t10n o

“is at.m = 0.55.
disiributlon between u
+ 7 M

The area covered is in “the center of t
= § 3§5 and ¥ =70.625.

Either a position at the mode at 0.8 or at 0.6.

£ ] > -
Wishy-washy, 3 Votes;, true, kaotes; fuzzy, 15 votes.

No; x'y' woufd defeat all other platformE.'

k4 X\
No; Xy would defeat all other plgfforms. .

No;'x'y‘_would defeat all other piangrms.
however, would be cyclipal if p;atfoims‘xy and x'y' wer
.interchanged in the preference rankings of all three
voters,

a relabeling:
P', and vice versa. Since the undetlying structure of
prefenﬁhces does ot change, but only the labeling,
cyc11cal majorities are unaffected. .

Coe

C

he

I

Majorities,

e

A complete interchangi.gf tw§ platforms simply involves
what was platform P now becomes platform,




