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ONLINE APPENDIX
Al. Proof of propositions

PROOF OF PROPOSITION 1:
First, suppose thdp # tg. Note that

om; _ Wp(to) ~ Wo(to) — Wk(tr) + (62 — 63) — 26(6r — Op)

Al — =

( ) 8tD tD — tR (tD - tR)z

(A2) omy _ We(tr) . Wp(tp) — WR(tr) + (65 — 63) — 26(dr — 6p)
otr B tp —tr (tD - tR)z .

Inserting these partial derivatives into the first orderditbons and adding them implies
thatWi(tr) = Wi (tp). Furthermore, using the definition 6fwe get the right-hand side
of (6).

We next show thatip = tgr cannot occur in equilibrium. To do this, we write the diito
¢ as a function ofn (rather than the other way around as we do in the main textyir§p
for ¢ in (2), we get

_ (Wp(tp) = WR(tR)) - (tb — tr) . (6r + 6D)
a 2(6r — 6D) 2m

(A3) 5

Denote byJn(6) the cumulative distribution of given m, and byF(m) the marginal
distribution ofm. Then candidat®’s vote share is given by

(A%) Vo = f In(5" () AF ().

Taking the derivatives with respecttipandtr provides the first order conditions. Adding
the first order conditions again implié¥p(tr) = W;(tp). By assumptioWj(tr) >
Wi(tr). Concavity ofWp implies thatW(t) is decreasing im. Thus, W (tp) = Wi(tr)
implies thattp > tg.

We next show that any interior solution to the first order dtiods is unique. Let
tr(t) = Wé‘l(W,’D(t)). Note that sinceV; < 0, Wy, is strictly decreasing and hence the
inverseW;, * exists. Now define

W (t) — WR(tr(t)) + (63 — 63) — 25(6r — 6p)
t—tr(t)

Clearly, if h(t*) = 0 thentp = t* andtg = tr(t*) satisfy the first order condition. Hence,
1

(A5) h(t) = - Wh(0).
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the number of solutions of the first order conditions equadsntumber of zeros of func-
tion hin [ty, 1]. We next show thalt’(t) > 0 for anyt with h(t) = 0

Wo (1) — WR(tr(D))tR(D)

o = t— tr(0)
Wh(t) — WR(tr(t)) + (62 — 62) — 25(6r — &
-t b(t) — WR(tr( )thr_(tRR(t))z 5) (6r - D) W
C1-tR®)) (L, Wo (1) — WR(tr(t) + (63 — 63) — 26(6r — 6p) ,
BTl Tt J-wso

Evaluated at = t*, the term in the parentheses in the second line is zero R{itige= 0,
so thath’(t*) = —-W{(t*) > O. Intuitively, the result now follows sinck cannot have
strictly positive derivatives if there is more than anagith h(t) = 0

Formally, letty < tmin < tmax < 1 be the minimum and maximum, respectively over
the seflt | h(t) = 0, t; < t < 1}. Lett be marginally smaller thaii, andt be marginally
larger thantnax. Thenh (1), h(t) > 0 impliesh(t) < h(t). Let h be a the #ine (linear)
function on7™ = [t, t] defined byh(t) = (1/(t - Y)[hE)(t - 1) + h(t)(t - v]. Then the
degree ofh at any valuey of his 1 because; ;- 1(y)3|gnm’(t)) = S|gn(n’(h ) =
sign(((t) — h(t))/(t - t)) = 1. Sincef is homotopic tch via H(x, t) = xh(t) + (1 - x)h(t)
it follows thath has degree 1. Letbe the cardinality of the sef = {t € 7 | h(t) = 0}.
Sinceh’'(t) > 0 for all t € Z it follows that the degree di at 0 is ) iz sign(Y'(t)) = n.
Thereforen = 1, i.e., there exists at most one solution to the first ordaditmns.

We now derive sfiicient conditions for a local equilibrium. Taking the detiva of
the first order condition of candidai2in (4) with respectp yields

A6 fo(m; amgszd f *azm:;de
(»6) J e (Ge) @+ [ umTE e
The first term is non-positive by the assumption that< 0.} We now prove that the

second summand is strictly negative. Note that

o°m; W5 (to) 2 om;

A7 - - 'y
(A7) o -tk (tb-tr) dtp

The firstterm in (A7) is strictly negative, and hence thegnééthat weighs this function
with the joint density (i.e. fs(m;)d J(0)) is strictly negative. Integrating over the second
summand in (A7), we get

ok

L2 0m; m; N
(A8) f W) ey g 990 = oo tR) f f(;(md)—da(a)

INote that we only need the weaker condition thaevaluated at the cudm’(6) is nonpositive for this conclusion.
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because the first order condition is satisfied. Thus, (A6}ristly negative, i.e., the
second order condition for maximization is satisfied.

The proof that the second order conditions are also satifrechndidate R is analo-
gous and omitted (note, though, that candidateiRimizes ¥, and therefore the second
order condition is that the second derivativevgf with respect tdg is positive).

We next use Proposition 1 to derive necessary affiicgnt conditions for the exis-
tence of solutions to the first order conditions.

PROPOSITION 1: Let h be the function oftp, 1] defined in(A5). Suppose that W
and Wk are bounded from below and that the Inada conditionfs(dy) = Wi(tg) = oo
are satisfied. Then:

An interior solution of the first order condition exists ifcaonly if (1) > 0.

PROOF:

The Inada condition implies that ligg, h(t) = —co. If h(1) > 0 then the intermediate
value theorem implies that there exists avith h(t*) = 0, i.e.,t* is a solution to the first
order condition.

It remains to prove to no interior solution existifl) < O.

Suppose by way of contradiction thafl) = 0 and that an interior equilibriunt®
exists. Ifh(1) = 0 then the argument in the proof of Proposition 1 implies ki) > 0.
Therefore there existswith t* < t < 1 andh(t) < 0. Sincel'(t*) > 0, there exists$ with
t* < t < tandh(t) > 0. The intermediate value theorem implies that there ekisty, t]
with h(f) = 0. Sincet* < f < 1 this contradicts the result on the uniqueness of interior
solutions. Hence, no interior solution existéffl) = 0.

Finally, suppose by way of contradiction tHgtl) < 0 and an interior solutiot® to
the first order condition exists. Then the argument in th@jod Proposition 1 implies
thath'(t*) > 0. Hence there exists> t* with h(t*) > 0. The intermediate value theorem
implies that there existstawith t* < t < 1 with h(t) = 0, i.e., a second solution to the
first order condition exists, which contradicts the uniggsnresult of Proposition 1.
PROOF OF PROPOSITION 2:

Equation (5) implies that corresponds to the population aver&jé], and hence does
not change when policies are changed (as long as the typesraested, i.e.f(m;) > 0
for all ¢).

Lety = 25(5r — 0p) — (63 — 63). Note that (6) can be written as

(A9) (to = tr + Y)WR(tR) = Wb (tp) — WR(IR).

Denote the derivatives @f andtr with respect tay by t;, andty, respectively. Taking
the implicit derivative in (A9) with respect to yields

(t’D - t/R + l)WI/Q(tR) +(p -t + (//)Wé’(tR)t’R = t’DWE)(tD) - t’RW(q(tR).

SinceW(tp) = Wi(tr) because of (6), we g8Vi(tr) + (to — tr + )WL (tr) = O, which
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implies that

Ot Wi(tr)

A10 —_— = 0.
(A10) W WIR( -tk + )

Thus, increasing = 26(6r—d6p) — (6%—6%) increasesg. It follows immediately from
the first equality in (6) that increasingalso increases,.

Now consider how changes a8p anddér change as stipulated in the proposition. The
first claim follows becauséy/dor = 2(6 — 6r) < 0 anddy/dép = 2(6p — d) < O; note
that, if the Democrat becomes more extreme or the Repultieaomes more moderate,
then the change in their respective positions is negative. _

If both candidates become more extremehbyheny changes by(46 — (6r + 6p)).
Thus,y increases (and taxes increase) it (6r + dp)/2, andy decreases (and taxes
decrease) i < (6r + 6p)/2.

A2. Numerical example for gierential production functions

Here, we briefly present a numerical example illustratingricrofoundation for why
Democratic and Republican candidates haviedint production functions. Let =
1yt — 1 be the production function. The wage in the public sect@® is 2, and the
intrinsic benefits for Democrats and Republicans &y€&) = 1.5 — 20t — 0.3)? and
zr = 2 - 20(t — 0.2)2, respectively. That is, Republican managers have a lowdeaf?
tax rate than Democrats. Assume furthermore #gt) = y; — 0.022

This example creates the two production functions displagd-igure A1. Note that
these two functions have the properties that we assumetlgiitadhe main text. The
Republican has an advantage for low levels of taxation,ermhié Democrat has a higher
marginal product and is eventually better than the Repablia terms of public good
production for siciently high levels of taxation.

A3. Empirical analysis

We now present a short empirical analysis that shows thewoily two results for
U.S. presidential elections from 1972 to 2008. First, vdtehavior in these elections
is consistent with the behavior depicted in Figure 1, in thess that given any level
of income, socially conservative voters are more likely ddevRepublican than social
liberals, and given any cultural position, the propenstybte Republican increases
in income. Second, the slope of the dtitine in Figure 1 appears to have increased
over time, in the sense that voter separation has becomegstrwith respect to cultural
preferences, and more diluted with respect to income.

We consider the NES question on abortion (VCFQB8838) as a measure for the re-
spondent’s cultural position; answer 1 that abortion stho@ver be permitted is identi-

2Remember that candidatean only hire managers whose productivity is belg so the average productivity —
is lower thany; . This particular assumption (i.e., thety]) = ¥ — 0.02, independent of the value gf can be derived
from a uniform distribution of potential manager produtis, combined with the requirement to hire all applicanith
productivity in [y;" — 0.04, ;] in order to fill the available positions.



VOL. VOLUME NO. ISSUE SOCIAL IDEOLOGY AND TAXES 5

public good g
0.3]
0.2
0.1
0
0.2 0.25 0.3 0.35 0.4 0.45

taxe rate t

FiGure Al. DIFFERENTIATED PRODUCTION FUNCTIONS DERIVED VIA POLICY-MOTIVATED MANAGERS

fied as the conservative position, while response 4 thatiab@hould always be permit-
ted is the most liberal response. Further, we identify thtergofrom the lowest third and
the highest third of the income distribution, using questitCF0114, and denote them
as “poor” and “rich.”

Table Al contains the probabilities thaffdrent voter types (in terms of their cultural
and income positions) vote for the Democratic candidate Bresidential election. To
smooth out idiosyncratic variations between electionspa@ the data from the years
1972-1988 and those from 1988-2008.

TaBLE A1—FRAcTION OF PoPULATION VOTING FOR DEMOCRAT

Voter Type (Ideology, Income) | Vote Share 1972-1988 Vote Share 1992-2008
(Liberal, Poor) 63.0% 77.9%
(Liberal, Rich) 41.1% 65.8%

(Conservative, Poor) 59.0% 29.8%
(Conservative, Rich) 55.5% 24.2%

We expect that, for both time periods, the following relagibips must hold for the
Democratic vote shares: (Liberal, PoorjLiberal, Rich), (Conservative, Poar)(Con-
servative, Rich), (Liberal, Poor} (Liberal, Rich), (Liberal, Poor)- (Conservative,
Poor). These four inequalities are indeed satisfied in TAlle Moreover, except for
the relationship that (Liberal, Poas) (Conservative, Poor) for 1972-1988, all relation-
ships are significant at the 99% level. In addition, incomeab®e a worse predictor
and ideology a better predictor for voting in the secondquedompared to the first one.
This corresponds to a clockwise turn of the separating tirtbe right panel of Figure 1,
resulting in the steeper separating line in the second h#tfleoobservation period.

We have argued above that the average cultural position iofysveters is to the right
of the average cultural position of all voters. We now ardha this bias has increased
as cultural preferences become more important.
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Consider again the case wheréx) = In(x) and public goods are provided at constant
marginal costs, i.egp(t) = ap(t — bp), andggr(t) = ar(t — br). We have shown that
to — tr = bp — br. Hence, the slope of the separating line (3) becomes stesper
the cultural diference between candidai&s— 6p increases. Suppose that income,
follows an exponential distributione™'™.3 Let k be the slope of the separating line, and
mp the intercept. Suppose thais uniformly distributed on{1, 1]. For simplicity we
further assume that the distributions of income and culpreferences are independént.
Then as long asy — k > 0, the average swing voter is given by

Al 5e Jaetormsds  [esds  —etk 4 aket + e 4 aketk
~ [aeilorm)ds  [edods Ak(—etk + e~k)

Note that ifk = O, i.e., if cultural preferences do not matter and the sejpardines is
horizontal, then (All) is zero, i.e., there is ndfelience between the average ideology
of the swing voter and of the whole population. We next shoat (A11) increases ik

is decreased.

36 _ 2+ 4432 — (% + a2k
ok A2 (et — gk)2

(A12)

Note that

(9]

(2/1k)“ n (2/1k)n (22" (2/1k)2
ek Z Z( L Z ol > 2422

where the inequality is strict itk # 0. Hence, (A12) is strictly negative fak # O.

In summary, if candidates’ cultural positions diverge riliee separating line becomes
steeper (more negative) which in turn means that the clipuederence of the average
swing voter,d, becomes more conservative relative to the populatioregeer

Table A2 indicates, there has been a shift to a more libegal @n abortion, in the pop-
ulation, while the fraction of those who are completely oggambto abortion has stayed
roughly the same at about 10%. Thus, if the position of theamesvoter mattered, we
should have seen a liberalization of the policies on abastidn contrast, many states
have moved in the opposite direction, imposing tighterriggin on abortion. This is
compatible with our model, since the steeper slope of tharséipg line resulted in a
right shift of 6 which can in turn outweigh theffect of the left-shift of the views of
the population as a whole. In addition, politicians cateswong voters who have more
conservative positions, and the shift of preferences mag bacurred primarily among
non-swing voters.

SNote that this is a particularly simple form of an income wlisttion with a decreasing density.

4For example, the actual correlations between income anahtbition questions VCF0837 and VCF0838 in NES are
—0.157 for 1972-1988, and0.108 for 1992-2008 with confidence intervals ef[182 —0.132] and [-0.135 —0.081],
respectively (if we recode the answers such that 1 is the fitmstl, and 4 the most conservative position on this
question). That is, wealthier people have slightly moreri# views on abortion.
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TaBLE A2—FRrAcTION OF RESPONDENTS ON QUESTION VCF0837aND VCF0838ABOUT ABORTION

Years Never Legal | Mostly lllegal | Mostly Legal | Always Legal
1972-1988 10.3% 39.8% 18.8% 31.1%
1992-2008 10.8% 29.5% 16.1% 43.4%

Note the median answer to the abortion question has become liheral, shifting
from “abortion should be mostly illegal” to “abortion shoube mostly legal® Thus,
in a Downsian model, where candidates can freely choosephbsition and are ex-ante

identical, both would select a more liberal position on &ibat which contradicts the
empirical evidence.

5For the exact wording of the question see the codebook of 8. N



