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1 Introduction

Forecasting elections is a popular sport of scholars (e.g., [Fair, |2011) and pundits (e.g.,
Silver, 2012) alike. In addition to its entertainment value, forecasting is valuable because
election outcomes matter for public policies (e.g., Brollo and Troiano, 2016; |[Fiva et al.,
2018} Marx et al., [2022), and so predicted election outcomes can influence markets (e.g.,
Snowberg et al., 2007} [Kelly et al., 2016)), and political uncertainty can depress them (Julio
and Yook, [2012).

One approach consists of forecasting election results based on demographic changes.
The appeal of such forecasts comes from the strong correlations between vote choice and
demographic characteristics such as race and education observed in cross sections (e.g.,
Campbell et al., [1960; |Economist, |2018; Center, 2023)) and from our ability to predict
long-term demographic trends caused by factors such as aging, migration, or fertility and
mortality rates (Petropoulos et al., 2022)E] However, subsequent events have often defied
election forecasts based on demographics. For instance, in the book The Emerging Repub-
lican Majority, originally published in 1969, Kevin Phillips argued that demography would
doom the DemocratsE] In the 2002 book The Emerging Democratic Majority, John Judis
and Ruy Teixeira argued precisely the opposite before wondering Where Have All the
Democrats Gone? twenty years later (Judis and Teixeiral, 2023)).

In this paper, we backtest demographic forecasts systematically. In each presidential
election year, we use data from nationally representative samples of US voters provided by
the American National Election Study (ANES) to fit a binary logit model relating a person’s
vote to their age, gender, race, income, education, and the type of area in which they

live. We use the fitted model to predict individual vote choices in the next election based

!For discussions of the methods and accuracy of demographic forecasting, see, e.g., George et al.| (2004),
Booth| (2006), |Girosi and King| (2008)), [Hauer| (2019), and Baker et al.| (2021)).

ZPhillips writes, “Unluckily for the Democrats, their major impetus is centered in stagnant Northern industrial
states—and within those states, in old decaying cities, in a Yankee countryside that has fewer people than in
1900, and in the most expensive suburbs. Beyond this, in the South and West, the Democrats dominate only
two expanding voting blocs—Latins and Negroes.” (2014).

3Judis and Teixeira write, “What makes it likely that a Democratic majority will emerge over the next decade?
First of all, as a result of the transition to postindustrial society, each of the McGovern constituencies will
continue to grow as a percent of the electorate. And barring a sea change in Republican politics these
constituencies will continue to vote Democratic. Second of all, as post industrial areas continue to grow,
white working-class and professional voters in these areas are likely to converge on a worldview that is more
compatible with the Democrats than with Republicans.” (2002]).
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on the demographic attributes of the voters in that election, and we predict future overall
vote shares by averaging these individual forecasts. We forecast the overall Republican
share of the two-party vote among survey respondents and measure forecasts’ accuracy by
computing their root mean squared error (RMSE) relative to the truth.

We find that demographic forecasts of US presidential elections are poor. Forecasts of
election results up to five elections in advance perform about as well as a naive forecast sim-
ply guessing that the result of the next election will be the same as today’s result, and worse
than predicting that every election will be an even (50-50) contest between Democrats and
Republicans.

Our analysis stacks the deck in favor of the forecaster in several ways. First, we assume
the forecaster knows the demographics of the survey sample in the next election, akin to
perfect foresight of demographic trends. Second, we focus our analysis on the sample of
voters, akin to perfect foresight of trends in turnout in different groups. Third, we focus on
predicting the election outcome in the survey sample, so that the forecaster is not penalized
for departures between this and the official result, though we also show that our results
are not sensitive to this choice. Our hypothetical forecaster fails at their task despite these
many advantages.

We extend our results in several ways, including predicting future election results based
on an extended set of demographic covariates, and allowing for a rich set of interactions
among demographic characteristics using regression trees. None of these extensions mean-
ingfully improves the performance of demographic forecasts. Because some prior demo-
graphic forecasts are based on aggregate data, we also apply our approach to county-level
data, predicting voting at the county level using county-level demographics, and forecast-
ing future elections based on trends in these characteristics. If anything, this approach
performs even worse than the one based on survey data. Demographic forecasts likewise
do not perform well in predicting congressional elections or party identification.

The inaccuracy of short-term demographic forecasts is perhaps not surprising: demo-
graphic shifts are far too slow to explain the large shifts in vote share observed from one
election to the next. But demographic forecasts of more distant future elections do not per-
form better. Rational-choice theory predicts this finding. We show that in a standard Down-
sian model of electoral competition between two parties that are office-motivated and only

weakly committed to a certain ideology, changes in the composition of the electorate man-



ifest as changes in party platforms rather than as changes in their vote shares (Hotelling,
1929; Downs, 1957} Becker, 1958]). We test this prediction by combining ANES data on
individual vote choices and issue positions with data on party platforms from the Manifesto
Project. We find that changes in US parties’ ideology and in the stances they take on dif-
ferent issues, from environmental protection to minority rights, have tracked demographic
shifts in the electorate, albeit with a lag.

Others have noted that US politics tends to remain competitive despite changes in the
electorate, with the Economist (2023a) calling this “The great mystery of American poli-
tics.’ﬂ We provide what is to our knowledge the first systematic evidence of this pattern,
and the first analysis to observe that it is exactly what is predicted by some of the most clas-
sic ideas in rational choice theoryE] In doing this, our paper contributes to a rich literature
on the determinants of election results and on election forecasts.

In modern electoral campaigns, voters, political parties, and investors receive a stream
of forecasts from polls and from prediction markets (Forsythe et al., |1992; Wolfers and
Zitzewitz, 2004). Unfortunately, these predictions tend to remain volatile while campaign
news comes out, and tend to be most reliable only shortly before the election (Wlezien
and Erikson, 2002; Berg et al., 2008} |[Erikson and Wlezien, 2012} Jennings et al., [2020).
Furthermore, they tell us which candidate is most likely to win but not whyE]

Much of the change in incumbents’ polling numbers during campaigns can be explained
by economic fundamentals such as the level of GDP growth (Gelman and King, 1993
Kaplan et al., 2012). Accordingly, social scientists have sought to forecast election results
with models calibrated on past elections and using aggregate factors as predictors (e.g.,
Fair, 1978} |Rosenstonel, |1983; Lewis-Beck and Rice, [1984; |Abramowitz, |1988); Campbell,
1996} Lewis-Beckl, 2005; [Fair, [2009). Such models would ideally help identify the main
forces influencing election outcomes and predict these results with more lead time than

polls, possibly even before parties choose their nominees. In practice, these models often

4The Economist writes that, “Even profound changes in what it means to be a Democrat or Republican seem
to return the parties to their equilibrium, as though obeying some thermostat.” (2023a)

The idea that strategic responses may mute the effect of a change in fundamentals links our work to a
long tradition in economics, including recent work on individuals’ tendency to underappreciate strategic
responses (e.g., Dal Bé et al., 2018)).

®While polls or prediction markets alone may not say much about the forces shaping election results, they
can be used as an ingredient to estimate the effect of debates, shocks, or other events (e.g., Snyder Jr and
Yousaf, 2020; |Le Pennec and Pons| 2023).



include polls or a closely related variable such as incumbent approval ratings, and they
tend to require data from the quarters immediately before the election to achieve maximum
accuracy[] Furthermore, because estimation of these models treats each election as a single
observation, these models can include only a limited number of explanatory variables.

Compared with models based on economic fundamentals, models forecasting elections
based on demographics have two important strengths. First, because demographic changes
can plausibly be predicted long in advance—much more so than, say, inflation, unemploy-
ment, or economic growth—they can be used to forecast election results with consider-
able anticipation. For instance, in the aforementioned books, Phillips (2014) and Judis
and Teixeiral (2002) adopt horizons of years and even decades. Second, as our approach
demonstrates, it is possible to use one observation per survey respondent in the calibration
stage, which allows us to consider a rich set of demographic factors as well as interactions
between them ]

But demographic forecasts will only be reliable if the relationship between demo-
graphic factors and voting behavior is sufficiently stable over timeﬂ There are certainly
reasons to believe that the correlations between demographics and vote choices observed
in a specific election will persist to some extent afterward: previous research shows that
people’s demographic characteristics strongly influence their social and political identity
(Lazarsfeld et al., [1948; Mason, 2016; [Mason and Wronski, 2018), which is highly persis-
tent over time (Campbell et al., (1960; Green et al., 2002; Ghitza et al., 2023)@] On the
other hand, major shifts in the partisanship of certain groups do take place. For instance,
educated voters have increasingly rallied to the Democratic party since the 1960s (Gethin
et al., [2021) while some minority groups have recently started to peel away (Economist,
2023b; McCormickl, [2024). On net, the accuracy of demographic forecasts will depend

on the speed at which the size of different groups changes and the speed at which parties’

Fair| (2022) uses economic forecasts to predict elections two years ahead. Recent synthetic models use
Bayesian methods to combine data from polls with forecasts based on fundamentals (e.g.,Lock and Gelman,
2010; Linzer, 2013} [Lewis-Beck and Dassonneville, 2015). |Grimmer et al.| (2024) argue that the small
number of presidential elections makes it difficult to compare the accuracy of different types of forecasts.

8Though see |Kim and Zilinsky| (2024) on the limits of this approach in predicting individual vote choice.

Beyond elections, there is mounting evidence that demographic trends affect a wide range of outcomes, from
health expenditures (De Meijer et al., [2013) to financial inclusion (Sarma and Pais| 2011)), the start-up rate
(Karahan et al.,|2024), and economic growth (Maestas et al., [2023).
9Furthermore, the transmission of both demographic characteristics and partisan attachments across gener-

ations may contribute to make the correlations between them durable (Jennings and Niemi, |1968; Black
et al.,[2005} IBengtson et al., 2009; Jennings et al., 2009; Black and Devereux), 2011).



response and other forces lead these groups’ partisan preferences to change. This race, we

find, is won by the second horse.

2 A Model of Electoral Competition with Demographics

To help frame the evidence that follows, we develop a model of two-party electoral compe-
tition in which voters’ behavior depends on their demographic group, and parties may have
non-electoral motivations. The model combines elements that are standard in the literature
(e.g., Austen-Smith and Banks, 2005, Chapter 7), and the analysis develops their implica-
tions for demographic forecasting. In the model, two parties, denoted L and R, compete
in an election. Each party j € {L, R} simultaneously chooses (and publicly announces) a
platform z; € X C R%, for X' a convex, compact policy space with dimension & € N.

There are G groups of voters, and each group g € {1,...,G} has N, € N members,
so that N = 25:1 N, is the size of the electorate, and N = (Ny,..., Ng) € N is its
composition. We may think of a group ¢ as a demographic cell (e.g., college-educated
white men in their 40s), but in principle groups may be even finer than that (e.g., individual
voters).

A voter’s behavior depends on the voter’s group. Each voter in a given group g votes
for party j € {L, R} with probability p, (z;,z_;), where p, : X* — [0,1] is a function
continuous in its arguments, satisfying p, (z1, xg) + py (v, z) < 1forall zy,zp € X.

Each party j € {L, R} is concerned with its electoral prospects, summarized by its

expected plurality, expressed as a share of the electorate

G
1
Py (zj, x5 N) = NZNQ [pg (x5, ;) — pg (x5, ;)] -

g=1

Each party j € {L, R} is also concerned with its ideological and other commitments, sum-

marized by a party-specific continuous function b; : X' — [—%, %} of the party’s platform
that we may think of as reflecting the platform’s coherence with those commitments.

The payoff 7; : X* — R of party j is then given as

mj (w5, 25 N) = (1 = B;) Pj (x5, 2_5; N) + B;b; ()



where /3; € [0, 1] denotes the importance that party j € {L, R} attaches to nonelectoral
motives.

We focus on Nash equilibrium in pure strategies. Proposition 4| in the Online Appendix
gives example sufficient conditions for the existence of such an equilibrium[r]

Standard ideas in the literature imply that when parties are entirely electorally-motivated,
the equilibrium value of the expected plurality in the election does not depend on the com-

position N of the electorate.

Proposition 1. (Demographic neutrality under electorally-motivated parties.) Suppose that
parties are electorally-motivated in the sense that 5, = Sr = 0. Then for any composition
N € N¢ and any platforms (z%,x%) that constitute a Nash equilibrium in pure strategies,

the expected plurality is zero, P (x5, z7;N) = 0.

Proof. Because 3, = fr = 0, Lemmal|l|in the Appendix implies an immediate contradic-

tion with either Pg (275, 25;IN) > 0 or Pg (27, 2}; N) < 0. O

When parties are instead entirely ideologically motivated, the equilibrium value of the
expected plurality Pr (g, xr;IN) in the election depends strongly on the composition N
of the electorate, in the sense that knowing how each group g votes in an election with com-
position N is sufficient to forecast the change in the expected plurality if the composition

"
changes to some N .

Proposition 2. (Demographic determinism under ideologically-motivated parties.) Sup-
pose that parties are ideologically-motivated in the sense that 5, = fr = 1. Then for
any platforms (x7, v) such that ¥ € argmax,y b; (z) and any N',N" € N, the plat-
forms (x5, x%,) constitute a Nash equilibrium in pure strategies, and the expected pluralities
Py = Pr (1%, 2%5; N') and Py, = Pg (1%, 2% ; N”) obey

G / "

’ 7 N N * * * *

Pp— Pp = Z (ﬁ - N_!Z'> [pg (2R, 27) — pg (27, TR)] -
g=1

Proof. The result follows immediately from the definition of Nash equilibrium and of the

expected plurality. 0

Sufficient conditions for the existence of a Nash equilibrium in pure strategies in the case where 3;, =
Br = 0 can be found in, for example, |Austen-Smith and Banks| (2005, see Theorems 7.9 and 7.10).
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More generally, when parties have both electoral and ideological motivations, the extent
to which the composition N influences the equilibrium plurality is limited by the strength

of nonelectoral motives.

Proposition 3. (Non-electoral motivations bound electoral effects of demographics.) Sup-
pose that (x5, x%) € X% and (x}*,x%) € X? constitute Nash equilibria in pure strate-
gies under compositions N € N¢ and N" € NC, respectively with expected pluralities
P, = P (2%, 2%;N') and Py, = Pg (2%, 25 N"). Then if Br, fr € (0,1), the absolute
difference in the expected plurality under the two equilibria is bounded by an increasing

Junction of Br, Br,

' " br Or )
Pp — Pp| < + .
’ oo <1 — B 1—Pr
Moreover, if Py, Py, > 0 or Py, Py, < 0 then the bound is tighter, respectively ’PII% — Pyl <
ﬁ / 1 5
L or | Pp — Py < 122

Proof. Lemmain the Appendix implies that (1 — 8 | Pp| < fi (be (¢7) — br (7)) <
Brif Pp > 0and (1 — Bg) |Pg| < Br (br (23) — br (2})) < Br if Py < 0, and likewise
for Pg. The desired result then follows from the fact that 3., 5 € (0, 1), the triangle

inequality, and the definition of the absolute value. ]

Example 1. Suppose that K = 1, that p, (z;,2_;) = 5 + 5 [(2_; — Bg)° — (1) — :ig)2],

and that b; (z;) = 3 — 1 (v; — &;)* for #,, #; € X = [~1, 1] group- and party-specific bliss
pointsE] Then in any interior equilibrium we have that

z; = (1-3;) % (N) + B;iy,
where z (N) = + Z§=1 Ny, is the average voter’s bliss point. We also have that

* * 1 * * ~ 1 * *
P (xh,27;N) = 5 (xp —27) [T (N) — B (z7 + %)

2As a microfoundation we may imagine that each voter in group g has expressive utility u, (z) =

—é (z — 559)2 from voting for a party with platform z € & and an idiosyncratic utility from voting for
party R distributed uniformly on [—Z, 3], and that each voter votes for party L if and only if the expressive

utility for party L exceeds that for party R by more than the idiosyncratic utility.



Then in the special case with Tz = —%; = 1 and 8, = Sz = 8 € [0, 1], we have that
Pa (2,23 N) = %7 (N)

Intuitively, the plurality depends on the average voter’s bliss point Z (IN) to the extent that

the parties are willing to sacrifice votes for ideological or other reasons.

Proposition [3|establishes that the expected plurality is insensitive to demographic com-
position when nonelectoral motives are weak. Because Proposition [3] establishes only an
upper bound on the sensitivity to demographic composition, it allows the expected plurality
to be insensitive to demographic composition even when nonelectoral motives are strong.

The following example illustrates just such a situation.

Example 2. Continue the setting of Example 1] but now suppose that b; (zz) = § + 3b;x;

for b; a constant. Then in any interior equilibrium we have that

. B;
z; =7 (N) + ——==b;
! (1-8)"
and ) ,
1 Br > ( Br )
Pr(xh,27;N) =~ || ————b — [ ——b
i 72N 4[((1—6L>L (1= 5a) "
which does not depend on N. In the symmetric case where 3, = (i and by = —by, we

have that Py, (23, 27 ; N) = O regardless of N. Intuitively, if parties have equal and opposite
ideological motivations, party platforms’ deviations from voter preferences are symmetric,
so that elections remain competitive in equilibrium regardless of voter demographics or the

strength of ideological motivations.

3 Data on Demographics and Voting

We conduct our main analysis on US presidential elections from 1952 through 2020. We
collect data on the voting and demographic characteristics of the electorate. This section

describes the sources and definitions of these variables as well as those used in extensions.



3.1 Sources and Definitions for Main Analysis

Our main analysis uses data from the American National Election Study (ANES) Time
Series Cumulative Data File (2022). These data have the advantage of covering a nationally
representative sample of US voters over a long time period. The sample includes between
811 and 6119 voters, depending on the election year. All of our analyses use the survey
weights recommended by the data providers to ensure representativeness.

We measure voting with the respondent’s self-reported vote in the most recent presi-
dential election. We include in our main analysis only those respondents who report voting
for the Democrat or the Republican candidate (instead of not voting, voting for another
candidate, or not giving a valid response to the question).

We define two sets of demographic covariates for our analysis. Here we describe these
covariates briefly; Online Appendix Table [I] provides more details.

The main demographic covariates are age (in 10-year bins), gender, and race (white,
Black, Hispanic, or other), which are primary demographic characteristics; education (less
than high school, high school, college or more) and income (in terciles), which account for
socioeconomic status; and urbanism, which accounts for differences between rural and ur-
ban areasH We selected these variables as they are demographic characteristics known to
be strong correlates of voting behavior (e.g., Campbell et al., [ 1960; Wolfinger and Rosen-
stone, |1980; Brady et al., 1995} |Alesina and La Ferrara, 2005; Scala and Johnson, 2017;
Gimpel et al., 2020).

The extended demographic covariates include the main demographic covariates as well
as the respondent’s Census region, labor force participation (in labor force either working
or seeking work, homemakers, students, or retired), occupation group (professional and
managerial; clerical and sales workers; skilled, semi-skilled, and service workers; labor-
ers; farmers, forestry, and fishermen; homemakers), religion (Roman Catholic, Protestant,
Jewish, or other), religious participation (based on frequency of attendance), marital status
(never married, married, or previously married), whether the respondent is foreign-born,
and whether the respondent’s parents are foreign-born. The extended demographic covari-

ates also use finer categories for age (replacing 10-year bins with 5-year bins) and race

13We define urbanism based on whether the population density of the respondent’s congressional district is
low (below 1,000 people per square mile), medium (from 1,000 to 2,000 people per square mile), or high
(2,000 or more people per square mile). We obtain data on the population density of congressional districts
from [Ferrara et al.| (2022).
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(adding categories for Asian and Native American). We selected these variables as they of-
ten appear in analyses of voting behavior (e.g.,[Raymond, 2011; | Economist, 2018}, Zingher,
2020; Bellettini et al., [2023; Kim and Zilinsky, 2024) and were also recorded relatively
consistently by the ANES even though some (such as occupation) are unavailable in some
years.

All demographic covariates enter our analysis as category indicators (“‘one-hot-encodings”™).
We explore specifications that allow rich interactions among these. We omit respondents
who have missing data for one or more covariates, and show the sensitivity of our findings
to including these respondents and treating missing values as a distinct covariate category.

Online Appendix Table [2|reports the frequency of missing data.

3.2 Sources and Definitions for Extensions

In an extension, we repeat our main analysis using county-level data on voting and demo-
graphic covariates through 2016. We select county-level demographic covariates to match
the main individual-level demographic covariates as closely as possible. Online Appendix
[C describes the sources and definitions for the variables we use in this extension.

In a separate extension, we repeat our main analysis focusing on voting in congressional
elections. We study voting in congressional elections in both presidential election years and
midterm election years /"]

In a final extension, we repeat our main analysis focusing on self-reported party iden-
tification rather than voting. Party identification is highly predictive of vote choice and
reflects people’s ideological orientation and political views (e.g., Berelson et al., [1954;
Bartels, 2000; |Green et al., [2002; |Gerber et al., [2010). Therefore, we do not include this
variable as a demographic covariate and treat it instead as an alternative outcome to vote
choice. We classify respondents as identifying with either the Republican party or the
Democratic party, excluding those who identify with neither. We classify respondents who
report being independent but closer to one of the two major parties as identifying with that

party; Online Appendix Table[I| provides more details.

“The ANES Time Series file includes respondents’ self-reported voting in midterm election years from 1958
through 2002.

11



4 Methods for Forecasting and Evaluation

4.1 Models and Methods for Forecasting Elections

For concreteness, we describe our methods for the application to survey microdata as in our
main analysis; analogous concepts apply in the extension to aggregate data. Let v; € {0,1}
denote whether respondent ¢ reports voting Republican in election year ¢. Let d;; be a vector
of demographic indicators[”]

We specify and estimate models of the form
Pr (v = 1|dy) = p (dit; ;)

where p (+;-) is a function known up to the election-specific parameter ;. In our main
analysis, we assume that p (+; -) is logistic and estimate #; via maximum likelihood. In an
extension, we allow that p (+; -) is an average of regression trees, and we estimate 6, via the
random forest algorithm

Suppose we wish to forecast the outcome of the election at some horizon A > 0, i.e., in
some future election year ¢ + h, based on voter behavior in election ¢. Given an estimate ét
of the parameters 6;, we can use the model to forecast the probability p (di,Hh; ét> that a
given respondent to the survey in election year ¢ + h votes Republican in that year. Taking
a sample average of these probabilities yields a forecast f/}ﬁh of the Republican share of
the two-party vote in election ¢ 4 h, formed based on voter behavior in election .

Because the sample of survey respondents in election ¢ + h is representative of the con-
temporaneous population, the average V,;,Hh of their predicted votes accounts for all of the
changes in demographic covariates between elections ¢ and ¢ + h, for example due to ag-
ing, changes in education levels, changes in racial and ethnic composition, etc. Moreover,
because we focus on a sample of voters, the forecast automatically accounts for changes in

turnout among different groups.

15To connect these to the model in Section let each group ¢ € {0, 1}dim(d)

nation of these indicators.
16We optimize the maximum depth and bag size of the random forest algorithm for each year to minimize
mean squared error estimated using 10-fold cross-validation.

represent one possible combi-

12



4.2 Measuring Forecast Performance

We evaluate a given forecast Vthh by comparing it to the realized Republican share of
the two-party vote in election ¢ + h , which we denote by V}%,. For our main analysis,
we take V%, to be the Republican share of the two-party vote among survey respondents.
Focusing on this measure avoids penalizing the forecast for differences between survey-
based and official election results due, for example, to survey misreporting (e.g., ‘Wright,
1993} |Atkeson, [1999). For completeness, we also present results based on official election

returns

We can measure the (in)accuracy of a given forecast Vtﬁh by its Euclidean distance

A 2 A
from the realized result V% ,, which is \/(Vgﬁh — Vtih> = |Vign — V|- We can

measure the average (in)accuracy of a set of forecasts by the the root mean squared error

(RMSE) relative to the realized results, which is

1 . 2
P (Vaeon = Vi)
h teTy,

Here, we average over the set 7}, of election years for which we observe the realized result

at horizon h.

Since perfect forecasting is infeasible, it is helpful to compare the RMSE of a given set
of forecasts to that of a feasible alternative. One feasible alternative is to predict that the
realized election result V', in election ¢ + h will be the same as the realized result V;* in
election ¢, i.e., to take Vt,Hh = V,*. We refer to this benchmark as the current forecast.
Another feasible alternative is to predict that every election will be an even contest, i.e., to

take IA/erh = 0.5. We refer to this benchmark as the even split forecast.

4.3 Diagnostics and Quantification of Uncertainty

We compute two additional diagnostics to help interpret model performance. The first
diagnostic is a measure of how well the fitted model performs in predicting individual

voting behavior in the election year on which the model is estimated. We define a given

I7We obtain official election results from the History, Art & Archives, U.S. House of Representatives| (2021)
for 1952-1972 and from the MIT Election Data and Science Lab (2017) for 1976-2020. Online Appendix
Figure 1| shows the relationship between the official and survey-based measures of the Republican share of
the two-party vote for the elections in our main sample.
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model’s within-election error as its RMSE in predicting each individual’s VoteEg] When
this error is zero, the model predicts each respondent’s vote perfectly (but may or may not
successfully forecast future elections).

The second diagnostic is a measure of how much the fitted model tends to predict
that the two-party vote share will change between elections. As of election ¢, at hori-
zon h, a given model predicts a change in the Republican share of the two-party vote of
<\A/t7t+h — ‘A/tt) , where VM is the model’s prediction for the two-party vote share in election
t, typically equal to the realized vote share V,*. We define a given model’s shift at horizon h
as the root mean square of these changes When this shift is zero, the model predicts that
the changes in demographics between elections ¢ and ¢ + h will not change the Republican
share of the two-party vote.

For all values that depend on the survey sample, we quantify uncertainty by reporting a
95% credible interval based on 500 replicates of a Bayesian bootstrap procedure. For each
replicate, we draw Dirichlet-distributed weights for all survey respondents, calculate the
product of these weights with the provided sampling weights, and recalculate all survey-

dependent statistics using the resulting weights.

5 Results on Forecast Performance

5.1 Main Results

Figure [I] presents our main findings on the performance of demographic forecasts of US

presidential elections. Online Appendix Table [3] gives more precise magnitudes for the

'8For a given sample I of respondents, this is

[r S s}

iel

To guard against overfitting, we estimate this RMSE via 10-fold cross validation. We divide the average
estimated RMSE by its counterpart from a model that predicts each voter’s vote with the sample mean vote
in the given election.

For a given set T}, of elections, this is

\/ > (V= )’

teTy,
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plotted values.

The plot in Panel [(a)] of Figure [I] presents the results from our main specification. The
plot consists of three sections, one describing the performance of benchmark forecasts, the
next describing the performance of demographic forecasts, and the last providing diagnos-
tics for the forecasting models.

The first section of the plot describes the performance of our two benchmark forecasts.
Recall that the current forecast predicts that the two-party vote share in the next election
will be the same as in the current election. We normalize the RMSE of the current forecast
of the next election to one, and normalize the RMSEs of other forecasts by dividing them
by the RMSE of the current forecast of the next election. Recall also that the even split
forecast predicts that all elections including the next have a two-party vote share of 0.5.
The even split forecast achieves a lower RMSE than the current forecast, indicating a better
forecast.

The second section of the plot describes the performance of our main demographic
forecasts which are based on a logit model using the main demographic covariate set. The
plot reports the RMSE of these forecasts one, two, three, four, and five elections in advance.
At a one-election horizon, the demographic forecast performs about as well as the current
forecast, and 22.1 percent worse than the even split forecast. At longer horizons, forecast
performance is no better. The shaded regions represent 95% credible intervals from the
Bayesian bootstrap. These intervals all include performance worse than that of the current
forecast, and exclude performance as good as the even split forecast.

The third section of the plot describes the diagnostics. The within-election error is
6.9 percent lower than that of a constant model that predicts each voter’s vote with the
sample mean vote in the same election, indicating that the logit model has nontrivial ability
to predict voting behavior in the election in which it is estimated. The average shift at a
one-election horizon is about 12.6 percent of the RMSE of the current model, indicating
that the model predicts that demographics cause fairly small changes in the two-party vote
share between elections. Both of these quantities are quite statistically precise, the within-
election error so much so that its credible interval is almost invisible.

The plot in Panel [(b)] of Figure [I] presents the results when we define forecast accu-
racy relative to the official election result, rather than to the realized survey result. The

conclusions are qualitatively the same as in our main specification. The even-split fore-
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cast performs even better in this case than in our main specification, leading to a larger
performance gap between the demographic forecasts and the even split forecast.

The plot in Panel |(c)| of Figure [1| presents the results when we include in the analysis
only open-seat elections, i.e., those without an incumbent on the ballot. Demographic

forecasts perform even more poorly in this set of elections than in the main specification.

5.2 Extensions and Interpretation

Figure [2| presents our findings on alternative forecasts based on richer demographics. Panel
[(2) of Figure [2] repeats the results from our main specification. Panel presents results
when we use the richer, extended set of demographic covariates. Including these addi-
tional covariates does yield improvements in within-election performance, reducing the
within-election error by 5.9 percent relative to the model in Panel Including these
additional covariates does not yield any meaningful improvement in forecast accuracy,
however, showing that improved within-election performance does not guarantee improved
forecasting performance /]

Panel of Figure [2| presents results when we keep the richer set of demographic
covariates and replace the logit model with an average of regression trees estimated using
the random forest algorithm. This richer specification reduces the within-election error
by a further 6.4 percent relative to the model in Panel [(b)| but again, does not yield any
meaningful improvement in forecast accuracy.

Figure [3| presents our findings on the performance of alternative forecasts based on ag-
gregate data. Panel [(a)] of Figure [3| repeats the results from our main specification. Panel
[(b)] presents results when we estimate a logistic regression model on county-level data us-
ing county-level analogues of the main demographic covariates. These forecasts perform
meaningfully worse than the forecasts in our main specification. A clue as to why is in the
average shift, which is much larger than in our main specification. County-level regression
models tend to imply larger effects of demographic characteristics than do models esti-

mated on survey data, possibly due to ecological fallacyF_Z] Because the forecasted changes

200nline Appendix Figure shows the relative importance of each demographic factor to the within-election
performance of the model in the specification of Panel

210nline Appendix Figure shows that our main results are also not sensitive to alternative ways of treating
respondents for whom we are missing information on one or more demographic covariates.

22For example, in 2016, the county-level logistic regression implies that changing all adults from high-school
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are large, and do not align with the realized results, the RMSEs are very large as well.

Figure {]illustrates this interpretation further. Panel [(a)] shows the realized election re-
sult, current forecast based on one election prior, and demographic forecast based on one
election prior using our main specification. The plot also shows the difference in error
between the current and demographic forecasts. The demographic forecast deviates little
from the current forecast, often in the wrong direction. Panel[(b)|uses the demographic fore-
cast based on the county-level logistic regression. Here, the demographic forecast deviates
more from the current forecast, but often in the wrong direction, or in the right direction
but by too much.

Panel of Figure [3] presents results when we forecast by assuming the Republican
share of the two-party vote will remain constant in each county between elections, but that
the population will evolve as in the realized data. This corresponds to a forecaster who
has perfect foresight about the population of each US county and believes the two-party
vote share will remain stable over time within counties even as voters migrate between
counties. At some horizons, this forecast outperforms the current forecast, though it does
not outperform the even split forecast.

Figure [5| presents our findings on the performance of demographic forecasts of alterna-
tive outcomes: vote shares in congressional elections, and party identification. Panel |(a)| of
Figure [5| repeats the results from our main specification. Panels [(b)| and [(c)] present results
for forecasting the Republican share of the two-party congressional vote in presidential and
midterm election years, respectively. In contrast to the results for presidential elections, for
congressional elections, the current forecast tends to outperform the even split forecast,
particularly in midterm years. The Democrats controlled the House from 1952-1992, after
which it was frequently controlled by Republicans. The current forecasting model matches
this pattern much better than does an even split. However, in both presidential and midterm
years, the demographic forecasts of congressional elections tend to perform no better, and
often worse, than the current forecast.

Panel [(d)| of Figure [5] presents results for forecasting the Republican share of self-
reported party identification. Demographic forecasts again perform no better than the cur-

rent forecast. Here we replace the even split benchmark with a 40-60 benchmark, reflecting

graduates to college graduates would have reduced the Republican share of the two-party vote by 56 per-
centage points, as against 18 percentage points for the main specification.

17



the fact that the two parties are more closely competitive in elections than in self-reported
party identification. The 40-60 split performs slightly worse than the current forecast and,

at most horizons, better than the demographic forecast.

6 Party Adjustment to Demographic Trends

The model in Section [2] highlights that parties may change their positions in response to
changes in the composition of the electorate. If parties’ responses are large enough, these
responses can mute or even negate the effect of changing demographics. In this section, we

investigate the importance of this mechanism in our context.

6.1 Background

A large literature tracks changes in parties’ positions over time and asks whether they lead
or lag changes in voters’ ViewsFE] In the short run, there is evidence that individual can-
didates adjust their platforms and discourse to the voters they target (e.g., Acree et al.,
2020; |[Enkel [2020; D1 Tella et al., 2023). In the longer run, party elites can drive shifts
in voters’ views (Zaller, |1992; Iversen, |1994; Baum and Groeling, 2009). However, re-
searchers have also found evidence of parties shifting their platforms in response to the
platforms and fortunes of rival parties (Adams and Somer-Topcu, 2009) as well as to shifts
in public opinion (Erikson et al.l 1989} |Adams et al., 2004, 2009; |Adams, 2012; |Kliiver
and Sagarzazu, 2016; Benefiel and Williams| 2019), particularly among their supporters
(Ezrow et al., 2011; [Kliiver and Spoon, 2016)@ Parties may respond to changes in public
opinion with a lag, especially if they are uncertain about voters’ policy preferences until
these are reflected at the ballot box (Budge, 1994).

In the US, in the early 1990s, the elites of the Republican and Democratic parties

adopted positions on same-sex relationships that followed the views of their electorates,

Z3Parties’ stances can either be measured directly, based on parties’ official platforms and on politicians’
speeches, websites, ads, and votes (e.g., Poole and Rosenthal, 1985} |Gentzkow et al., 2019} |Danieli et al.,
2022), or inferred from the partisan leanings of voters holding different views (e.g., [Krasa and Polborn,
2014).

24For instance, mainstream parties in Europe have adapted their policy agenda in response to the growing
success of green and far-right parties (Abou-Chadi, 2016} |/Abou-Chadi and Krausel 2020).
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which had diverged in the 1980s (Fernandez and Parsa, 2022)@ Earlier, in the 1970s, both
parties had adjusted their platforms to address the demands of “silent majority” middle-
class residents of the suburbs (Lassiter, 2003)@ More recently, the rising share of Latinos
in the electorate has led both parties to court these voters by highlighting issues and values
that may resonate with them (Paz and Jennings, 2022; |Carranza, 2024). Below, we ask
more systematically whether and how the parties have adjusted their policy positions in

response to demographically-driven shifts in public opinion.

6.2 Trends in Overall Party Positions

We turn now to examining parties’ responses to changes in the composition of the elec-
torate. Using our main specification, we quantify the change in the composition of the
electorate between adjacent elections ¢ and ¢ + 1 by the change <IA/t7t+1 — Vtt> in the Re-
publican share of the two-party vote predicted based on voter behavior in election . We
quantify the change in the composition of the electorate through election 7 by the cumula-

tive sum of the predicted election-specific changes, i.e., by

Ae Y (Fn o)

{teTht+1<7}

where recall that T is the set of elections for which we observe the result in the subse-
quent election. We can interpret A, as the cumulative change in the electoral advantage of
Republicans, through election 7, if the model accurately forecasts the change in the elec-
tion results one election ahead. In the language of the model in Section [2] A, measures
the electoral effect of the change in the composition of the electorate, holding constant the
parties’ positions.

Panel [(a)] of Figure [6|plots the estimated value of A, over the sample period. The plot
shows a cumulative electoral advantage to Republicans peaking in 1976 at 6.7 percentage

points and ending the sample period at about 1.2 percentage points. The statistical uncer-

23Similarly, Chen et al.|(2008) argue that party elites followed voter opinion on racial politics in the 1960s .

6L assiter writes, “Although the Republican party initially benefited from the grassroots surge of middle-
class consciousness, the populist revolt of the center transcended the conservative mobilization of the New
Right. The reinvention of the ‘New Democrats’ as the champions of quality-of-life issues in suburban swing
districts and the fiscally responsible managers of the ‘new economy’ has revitalized the competitiveness of
the center in a postliberal political order.” (2003)
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tainty in this measure is large. Online Appendix Figure 4| shows how the estimated value
of A, changes when we exclude groups of covariates from the forecaster’s model. A fore-
caster ignoring the role of race would have forecast a more rightward shift over our sample
period. A forecaster ignoring the role of urbanism would have forecast a more leftward
shift These findings align with the emphases of Judis and Teixeira (2002) and Phillips
(2014), respectively.

We can also quantify the change in parties’ positions. We do this using data from the
Manifesto Project (Lehmann et al., 2023), which provides consistent measurement over
our sample period. The project makes available a measure of each party’s position on
a left-right scale given by the difference between the shares of right-wing and left-wing
sub-sentences in the given party’s platform in the given election year@ A measure of
zero means the platform includes equal numbers of both types of sub-sentences. In the
language of the model in Section |2, this measure tracks the position of each party in a
one-dimensional policy space.

Panel [(b)| of Figure [ plots the position of each party over the sample period. According
to the index, both parties’ platforms moved to the right over most of the sample period, with
the Democrats moving later, and reversing the trend in the final three election cycles of the
sample. The overall trend appears consistent with the parties reacting, albeit with delay,
to the demographic shift visible in Panel [(a)] It is interesting that the Democrats appear to
adjust more slowly than the Republicans, consistent with parties moving more nimbly in

their ideologically-preferred direction.

6.3 Trends in Party Positions on Specific Issues

If party positions respond to demographic change, an additional implication is that par-
ties will shift differently on different issues depending on the direction and magnitude of
demographically-driven changes in voters’ positions. To study this possibility, we selected
a set of issues on which the ANES has conducted consistent surveying and for which it is

possible to measure the corresponding platform positions in the Manifesto Project database.

27A forecaster ignoring the role of education would have forecast a more leftward shift as well, consistent
with the finding in (Gethin et al.| (2021) that more educated people held more conservative positions in the
earlier part of our sample period.

28This measure is called the right-left or “rile” index and is commonly attributed to Laver and Budge, (1992).
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These issues are environmental protection, government strength, internationalism, labor,
law and order, market regulation, military, minority rights, protectionism, traditional moral-
ity, and welfare. Online Appendix Table {4| details how we assign these concepts to survey
questions in the ANES and topics coded in the Manifesto Project.

For each issue, we repeat the forecasting procedure described in Section[d.I|for the sam-
ple of two-party voters, where now the dependent variable is not whether the respondent
votes Republican, but rather whether the respondent expresses the traditionally right-wing
position on the given issue. This procedure allows us to forecast positions on the issue and
to construct an analogue of the cumulative demographic shift A through the 2020 election
for each issue. We scale this measure by the number of decades in the sample so that it can
be interpreted as a per-decade cumulative shift.

For each issue, we also take the difference in the proportion of right-wing sentences on
the issue and the proportion of left-wing sentences on the issue in each party’s platform,
analogous to our measure of overall party positions. Pooling the series for the two parties
we estimate a linear regression of the position on a time trendFE] We use the estimated
coefficient on the time trend, scaled in decadal units, as our measure of the overall trend in
parties’ positions on the issue.

Figure[/| plots the estimated time trend in party positions on each issue (y-axis) against
the estimated cumulative demographic shift in voter positions on each issue (x-axis). The
two estimated trends have a Spearman rank correlation of 0.57. In the upper right of the
plot, we see that the parties have tended to move to the right on matters of government
strength (i.e., the desire for a strong government), and that, based on demographics, voters
are predicted to have moved in the same direction. In the lower left of the plot, we see that
the parties have tended to move to the left on matters of minority rights and law and order
and again that, based on demographics, voters are predicted to have moved in the same
direction. Online Appendix Figure [5] shows results where we use an alternative scaling
of party platforms, and, separately, where we measure the salience of issues to voters and
parties, rather than their positions on a left-right scale.

Because the shifts in voter positions depicted on the x-axis of Figure [/| are, by con-

struction, driven by changes in demographics, they are unlikely to be directly caused by the

PLetting zj for j € {L, R} denote the parties’ positions in election ¢, we estimate an ordinary least squares
regression of x;; on ¢, and scale the resulting coefficient to be in units of change per decade.
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trends in party platforms depicted on the y-axis or by other political factors such as changes
in the political slant of the news media. Of course, it remains possible that trends in party
platforms correlate with demographic shifts in voter positions for reasons other than par-
ties’ strategic response. For example, it may be that as the demographics of voters change,
so do those of party elites, leading to change in party platforms “from the top.” Either way,
platforms trend as if in response to demographic shifts in voter positions. In tandem with
the model in Section [2] this pattern may help to explain why demographic shifts are not

useful in election forecasting.

7 Conclusion

At any point in time, characteristics like age, gender, race, ethnicity, religion, and educa-
tion are related both to individuals’ self-interest and to their group identity, both of which
influence their voting behavior. At any point in time, some demographic changes—such as
the aging of the population, or the growing education levels of the workforce—are foresee-
able. This combination of factors makes demographic forecasting of elections a tempting
activity.

We do find that demographic characteristics explain a meaningful share of the variation
in individual vote choices in the current election. However, demographic forecasts of future
election results perform poorly even if we assume perfect foresight of future demographic
trends. Demographic forecasts do worse than predicting that every presidential election
will be an even contest, and no better than guessing that the result of future congressional
elections will be the same as today’s. These forecasts are poor whether we run the analysis
at the individual or county level, and irrespective of the set of demographic covariates and
the functional form we use to explain and predict vote choices.

In the short run, demographic changes are simply too slow to account for the dramatic
shifts in vote shares observed across elections. In the longer run, parties adjust what they
say on different issues in step with demographic shifts, consistent with models of electoral
competition. Overall, we conclude that demographic forecasts of the sort we test are not

useful for planning.

22



Proofs of Results Stated in Main Text

Lemma 1. Suppose that for some composition N € N the platforms (2% , x') constitute a

Nash equilibrium in pure strategies. Then if P; (x LAY ) < 0 for some party j € {L, R}
we must have 3; (b; (:L’;‘) —b; (xij)) > —(1-8;) P (x ],xj,N) > 0.

Proof. The equilibrium payoft for party j is
m; (23,27 s N) = (1= B;) Py (25,27 ; N) + B;b; () -

A feasible deviation for party j is to select x; = 2™ ; which yields deviation payoff

Wj(x*—pm—]aN) (1—8) P (—]7$—j’ )+BJ ( ) B;b; (—])

where we have used the fact that P; (z,2;N) = 0 for all z € X and N € N°. For the
deviation to be weakly unprofitable requires that

(1_5J) ( —]’ )+ﬁj ( )>BJ (—j)

from which the conclusion follows. O]
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Figure 1: Performance of Demographic Forecasts of US Presidential Elections

(a) Main specification
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Notes: Each plot displays the relative root mean squared error (RMSE) of election forecasts across
varying specifications. The first section of each plot presents the RMSE of the current forecast of
the next election, and of the even split forecast, as defined in Section @ The second section of
each plot presents the RMSE of demographic forecasts up to five elections in the future, as defined
in Section[4.1] The third section of each plot presents the within-election error and average shift at a
one-election horizon, as defined in Section4.3] The within-election error is normalized by dividing
by the within-election error of a model that predicts each vote with the sample mean vote. All other
values are normalized by dividing by the RMSE of the current forecast of the next election. Shaded
regions depict 95 percent credible intervals calculated based on a Bayesian bootstrap. Panel [(a)]
presents results for our main specification. Panel [(b)| presents results when we benchmark forecast
accuracy relative to the official election result. Panel [(c)| presents results when we restrict attention
to open-seat elections.
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Figure 2: Performance of Demographic Forecasts of US Presidential Elections: Richer
Demographics

(a) Main specification
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Notes: Each plot displays the relative root mean squared error (RMSE) of election forecasts across
varying specifications. The first section of each plot presents the RMSE of the current forecast
of the next election, and of the even split forecast, as defined in Section 4.2} The second section
of each plot presents the RMSE of demographic forecasts up to five elections in the future, as
defined in Section .1} The third section of each plot presents the within-election error and average
shift at a one-election horizon, as defined in Section 4.3] The within-election error is normalized
by dividing by the within-election error of a model that predicts each vote with the sample mean
vote. All other values are normalized by dividing by the RMSE of the current forecast of the
next election. Shaded regions depict 95 percent credible intervals calculated based on a Bayesian
bootstrap.  Panel [(a)] presents results for our main specification. Panel [(b)] presents results when
we use the extended set of demographic covariates. Panel presents results when we use the
extended set of demographic covariates and replace the logit model with an average of regression
trees estimated using the random forest algorithm. We optimize the maximum depth and bag size of
the random forest algorithm for each year to minimize mean squared error estimated using 10-fold
cross-validation, and hold these hyperparameters fixed over replicates of the Bayesian bootstrap.
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Figure 3: Performance of Demographic Forecasts of US Presidential Elections: Aggregate
Data

(a) Main specification

Benchmarks Demographics Diagnostics
3.0' U 1 U 1 I 1
w 2.57
n
= 2.07
x
Q15
3
o 1.0
o
0.5
0.0
\3 N 2 x? x X %) Q0
o 5()\\ X X X S
<@ o0 ) ot SO e &
G\) \‘e 0\,\ G\'\ G\\ 0\\ 0\.\ A ‘(\\
2 ¢ ¢ ¢ ¢ ¢ N\\\(\\(\ S
(b) County-level logistic regression (c) County-level population change
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Notes: Each plot displays the relative root mean squared error (RMSE) of election forecasts across
varying specifications. The first section of each plot presents the RMSE of the current forecast of
the next election, and of the even split forecast, as defined in Section #.2] The second section of
each plot presents the RMSE of demographic forecasts up to five elections in the future, as defined
in Section[4.1] The third section of each plot presents the within-election error and average shift at a
one-election horizon, as defined in Section4.3] The within-election error is normalized by dividing
by the within-election error of a model that predicts each vote with the sample mean vote. All
other values are normalized by dividing by the RMSE of the current forecast of the next election.
Shaded regions depict 95 percent credible intervals calculated based on a Bayesian bootstrap. Panel
[(@)] presents results for our main specification. Panel [(b)] presents results when we use a county-
level logistic regression on the main demographic covariates as the basis for forecasting. Panel
presents results when we forecast elections by assuming each county’s vote remains the same
between elections, but allowing each county’s population to evolve as in the actual data. For the
specification in Panel [(c)| the within-year error is not well-defined.

36



Figure 4: Forecasting with Individual-Level vs. Aggregate Data

(a) Individual-level data (main specification)
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(b) Aggregate data (county-level logistic regression)
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Notes: The top portion of each plot is a time series that shows the election result (gray series), a
current forecast equal to the result in the previous election (dashed black series), and a demographic
forecast based on data in the previous election (solid black series). The bottom portion of each
plot is a bar plot that shows the difference in (absolute) error between the current and demographic
forecasts, hatched when the error is greater for the current forecast, and solid when the error is
greater for the demographic forecast. Panel [(a)| uses the main specification from Panel [(a)| of Figure
[I] Panel[(b)|uses the specification based on a county-level logistic regression in Panel [(b)| of Figure

Bl
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Figure 5: Performance of Demographic Forecasts of Congressional Elections and Party
Identification

(a) Main specification
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Notes: Each plot displays the relative root mean squared error (RMSE) of election forecasts across
varying specifications. The first section of each plot presents the RMSE of the current forecast of
the next election, and of the even split forecast, as defined in Section @ The second section of
each plot presents the RMSE of demographic forecasts up to five elections in the future, as defined
in Section@ The third section of each plot presents the within-election error and average shift at a
one-election horizon, as defined in Section The within-election error is normalized by dividing
by the within-election error of a model that predicts each vote with the sample mean vote. All
other values are normalized by dividing by the RMSE of the current forecast of the next election.
Shaded regions depict 95 percent credible intervals calculated based on a Bayesian bootstrap. Panel
presents results for our main specification. Panel @] and present results for forecasting

e Republican share of the two-party vote in congressional elections in presidential and midterm
election years, respectively. Panel @T,presents results for forecasting the Republican share of party

identification, where we replace the even split benchmark with one in which party identification is
always 40-60 in favor of Democrats. 33



Figure 6: Shifts in Demographics and Party Positions

(a) Predicted cumulative shift in the electorate
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Note: Panel [(a)] shows the cumulative predicted change A, according to our main specification,
in the Republican share of the two-party vote due to demographic change, as defined in Section
[6.2] The dashed series depicts pointwise 95% credible intervals calculated based on a Bayesian
bootstrap. Panel |(b)| shows the trend in the position of each party’s national platform, measured by
the difference between the shares of right-wing and left-wing sub-sentences in the party’s platform,
as defined in Section[6.21
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Figure 7: Shifts in Demographics and Party Positions on Issues
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Note: The plot is a scatterplot. Each point represents an issue for which we can estimate voter
positions in the survey data and party positions in the Manifesto Project data, as described in Panel
A of Online Appendix Table ] The y-axis variable is the estimated per-decade linear time trend
in the difference between the shares of right-wing vs. left-wing sentences on the issue in party
platforms, as defined in Section [6.3] The x-axis variable is the estimated per-decade change in
voters’ probability of supporting the right-wing position on the issue, as defined in Section[6.3] In
the top left we display the Spearman rank correlation between the y-axis variable and the x-axis
variable as well as a corresponding 95 percent credible interval calculated based on a Bayesian
bootstrap.
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A Additional Theoretical Results

Proposition 4. (Sufficient Conditions for Existence of an Equilibrium in Pure Strategies)
Suppose that for each group g € {1,..,,G}, the function p, (-,-) is strictly concave in
its first argument and strictly convex in its second, and that the functions by, (-),bg () are
strictly concave. Then there exists a Nash equilibrium and any Nash equilibrium is in pure

strategies.

Proof. Because the sum of strictly concave functions is strictly concave, forany j € {L, R}
the payoff function 7 (-) is strictly concave. As a result, each party j’s best response to
any strategy by party —7 is a singleton, implying that any equilibrium is in pure strategies.

Because the functions py (-, -), by, (+) , b () are continuous, the payoff function 7; (-) is

continuous for j € {L, R}. This implies that at any z_; € X', the best response

* _ .
v (z_;) = argmax m; (z,7_;; N)
reX
is continuous in T _;.
Because the space X2 is convex and compact, and the best response mapping (25, z5) :
X? — X2 is continuous, existence of an equilibrium follows from Brouwer’s fixed point

theorem. O
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Online Appendix Table 2: Sample Sizes in Survey Data

Year All respondents Respondents reporting a presidential vote for a major party
Demographic covariates non-missing
All Main Extended

1952 1,899 1,235 1,143 885
1956 1,762 1,266 1,178 1,156
1960 1,181 898 880 829
1964 1,571 1,111 1,059 1,021
1968 1,557 911 889 853
1972 2,705 1,587 1,532 1,503
1976 2,248 1,322 1,222 1,164
1980 1,614 877 784 736
1984 2,257 1,376 1,238 1,203
1988 2,040 1,195 1,078 1,047
1992 2,485 1,357 1,225 1,197
1996 1,714 1,034 929 920
2000 1,807 1,120 916 906
2004 1,212 811 721 710
2008 2,322 1,539 1,367 1,359
2012 5,914 4,188 3,847 3,831
2016 4,270 2,609 2,420 2,410
2020 8,280 6,119 5,700 5,667

Note: For each election year the table reports, respectively, the number of respondents in the ANES
(“All respondents”™), the number of respondents reporting a vote for a major party presidential can-
didate (“Respondents reporting a presidential vote for a major party: All”); of these, the number
of respondents with non-missing values of all main demographic covariates (“Demographic co-
variates non-missing: main”) and all extended demographic covariates (“Demographic covariates
non-missing: extended”), as defined in Section[3.1]
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C County-Level Data Description

We collect data on aggregate county-level data on voting and six demographic character-
istics—age, gender, urbanism, race, education, and income—chosen to align as closely as
possible with the variables used in our main specification. When data are not available for
each election year, we use the data for the most recent available year. In this section, we

provide information on our data sources and variable definitions.

Voting

Our data on county-level US presidential election results come from Leip (2016).

Age

Our data on age come from the US Decennial Census accessed via Social Explorer (US
Census Bureau 1950-2010). For each county, we measure the fraction of residents in each
of the following age bins: 0—4, 5-9, 10-14, 15-24, 25-34, 35-44, 45-54, 55-64, 65-74,
and 75 and older. We observe these variables every ten years starting in 1950 and ending
in 2010.

Gender

Our data on gender come from the US Decennial Census accessed via Social Explorer (US
Census Bureau 1950-2010). For each county, we measure the fraction of residents who are
female and include this variable in our model. We observe this variable every ten years
starting in 1950 and ending in 2010.

Urbanism

Our data on urbanism come from the US Decennial Census accessed via Social Explorer
(US Census Bureau 1950-2010). For each county, we observe population density (mea-
sured in people per square mile), which we use to construct urbanism categories using
the same thresholds as in the main specification. We observe this variable every ten years
starting in 1950 and ending in 2010.

12



Race

Our data on race come from the US Decennial Census accessed via Social Explorer (US
Census Bureau 1950-2010). For each county, we measure the fraction of residents who
are white and include this variable in our model. We observe this variable every ten years

starting in 1950 and ending in 2010.

Education

Our data on education in 1950 come from the US Decennial Census accessed via So-
cial Explorer (US Census Bureau 1950-2010). For 1970, 1980, 1990, and 2000, our data
come from the US Decennial Census accessed via the US Department of Agriculture Eco-
nomic Research Service (US Census Bureau 1970-2000). Our data on education in 2010
come from the American Community Survey 5-Year Estimates for 2008—2012 accessed via
the US Department of Agriculture Economic Research Service (US Census Bureau 2008-
2012). For each county, we measure the fraction of residents aged 25 or older who have
less than a high school education, who have only a high school education, who have some
college education, and who have a college degree. For the 1950 US Decennial Census data,

we construct these categories using the following raw variables:

* Less than high school: “No school years completed,” “At Least Some Elementary,”

and “1-3 years high school”
* Only high school: “4 years high school”
* Some college: “1-3 years college”

* College degree: “4 years college”

When calculating the fraction of residents aged 25 or older in each of these categories, we
exclude from the denominator any resident with “Unknown years of school.” For subse-
quent years, the data source comes with these four variables already defined, so we do not
need to construct them ourselves. Between the two datasets, we observe these variables in
1950, 1970, 1980, 1990, 2000, and 2010.

Income

Our data on income come from two sources: for 1952, 1962, and 1972, the US Census
County and City Data Books (US Census Bureau 1952-1972) provide median family in-
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come, and for each year from 1969 through 2016, the US Bureau of Economic Analysis
(BEA) Regional Economic Accounts (US Bureau of Economic Analysis 1969-2022) pro-
vide per capita personal income. We convert both variables from nominal into real terms
using the January value of the Consumer Price Index (US Bureau of Labor Statistics 2024).
To allow for consistency in our predictors across years, we regress log per capita personal
income in 1972 on log median family income in 1972 (the year in which the two datasets
overlap) and use the estimated linear model to impute log per capita personal income for
1952 and 1962 from log median family income. We then use the imputed values of real log
per capita personal income for 1952 and 1962, along with the true values of real log per

capita personal income for 1969 onwards, in our model.

D Additional Empirical Results
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Online Appendix Figure 1: Republican Share of Two-Party Vote, Survey vs. Official Re-
sults
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Note: The plot is a scatterplot. The unit of analysis is the presidential election. The y-axis depicts the
Republican share of the two-party vote among survey respondents. The x-axis depicts the Republican share
of the two-party vote from official election results. The dashed line is a 45-degree line.
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Online Appendix Figure 2: Contributions of Covariate Groups to Reduction in Within-
election Error

Specification

Alternative -
Main

Covariate group

Gender and Family

0.9 Education
Geography
Income and Work
Age

0.6 Religion

0.31
Race and Origin

0.0+

Relative contribution to reduction in within—election error

Note: The plot shows the contribution of each group of variables to the reduction in within-election
error, as defined in Section .3] To calculate the contribution of a given group of variables, we
re-estimate the binary logit model without the given group of variables and calculate the increase
in within-election error, expressed relative to the sum of contributions across all groups of variables
that we consider. We calculate the contribution of each group of variables under the main specifi-
cation in Panel [(a)] of Figure [T} which uses the main set of demographic covariates, and under the
alternative specification in Panel of Figure [2| which uses the extended set of demographic co-
variates. For each group of variables, the lighter shaded portion of the bar corresponds to the main
specification, and the darker shaded portion of the bar corresponds to the alternative specification.
The lower shaded portion of the bar denotes the smaller of the two contributions, and the upper
shaded portion of the bar denotes the difference between the smaller and greater contributions. The
groups of variables are, “Age”, “Education,” “Gender and Family” (which includes gender and mar-
ital status), “Income and Work” (which includes income, labor force participation, and occupation),
“Race and Origin” (which includes race, own foreign-born status, parents’ foreign-born status),
“Geography” (which includes urbanism and Census region), and “Religion” (which includes reli-
gion and religious participation).
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Online Appendix Figure 3: Performance of Demographic Forecasts of US Presidential
Elections, Alternative Treatment of Missing Covariates

(a) Main specification
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Notes: Each plot displays the relative root mean squared error (RMSE) of election forecasts across
varying specifications. The first section of each plot presents the RMSE of the current forecast
of the next election, and of the even split forecast, as defined in Section @ The second section
of each plot presents the RMSE of demographic forecasts up to five elections in the future, as
defined in Sectiond.1] The third section of each plot presents the within-election error and average
shift at a one-election horizon, as defined in Section The within-election error is normalized
by dividing by the within-election error of a model that predicts each vote with the sample mean
vote. All other values are normalized by dividing by the RMSE of the current forecast of the
next election. Shaded regions depict 95 percent credible intervals calculated based on a Bayesian
bootstrap. Panel [(a)] presents results for our main specification in which we include respondents
who voted for a candidate in a major party and for whom we have information on all demographic
covariates in the extended set. Panel[(b)] presents results when we include respondents for whom we
have information on all demographic covariates in the main set, even if we are missing information
for some demographic covariates in the extended set. Panel [(c)| presents results when we further
include respondents for whom we are missing information for some demographic covariates in the
main set. To do this, for each demographic covariate in the main set, we add to the predictive model
an indicator for whether the covariate value is missing, and impute all other indicators to zero when
the covariate value is missing.
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Online Appendix Figure 4: Predicted Cumulative Shift in the Electorate, Excluding Co-
variates
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Note: The baseline series corresponds to the predicted cumulative shift in the electorate, as depicted
in Panel [(a)] of Figure [6|and defined in Section [6.2] Each other series corresponds to an experiment
in which we exclude the given covariate from the set used to estimate the predictive model, and
recompute the predicted cumulative shift in the electorate.
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Online Appendix Figure 5: Shifts in Demographics and Party Positions on Issues, Addi-
tional Analysis

(a) Issue Positions, Baseline (b) Issue Positions, Alternative Scaling
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(c) Issue Salience
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Note: Panel (a) repeats the scatterplot from Figure[7} Each point represents an issue for which we can estimate
voter positions in the survey data and party positions in the Manifesto Project data, as described in Panel A of
Online Appendix Table[d] The y-axis variable is the estimated per-decade linear time trend in the difference
between the shares of right-wing vs. left-wing sentences on the issue in party platforms, as defined in Section
[6.3] The x-axis variable is the estimated per-decade change in voters’ probability of supporting the right-wing
position on the issue, as defined in Section Panel (b) replaces the y-axis variable with one that restricts
attention to the portions of each party’s platform that are coded as ideological by the Manifesto Project.
Panel (c) replaces both the y-axis and x-axis variables with counterparts based on issue salience. Each point
represents an issue for which we can estimate importance to voters in the survey data and emphasis by parties
in the Manifesto Project data, as described in Panel B of Online Appendix Table 4] The y-axis variable is
the estimated per-decade linear time trend in the share of sub-sentences that refer to the given issue in party
platforms. The x-axis variable is the estimated per-decade change in voters’ probability of listing the given
issue as the one most important to them. The upper left of each plot reports the Spearman rank correlation
between the y-axis variable and the x-axis variable as well as a corresponding 95 percent credible interval
calculated based on a Bayesian bootstrap.
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Online Appendix Table 3: Performance of Demographic Forecasts

Exercise RMSE CI Bound Exercise RMSE CI Bound
Relative (Absolute) Lower Upper Relative (Absolute) Lower Upper
Main Specification (PanelofFigur(' Official results (Pam'lofFigure
Current 1.000 (0.095) - - Current 1.000 (0.082) - -
Even split 0.817 (0.078) - - Even split 0.675 (0.055) - -
Election + 1 0.997 (0.095) 0.905 1.126 Election + 1 1.012 (0.082) 0.937 1.120
Election + 2 1.327 (0.126) 1.204 1.475 Election + 2 1.388 (0.113) 1.307 1.497
Election + 3 1.171 0.112) 1.050 1.317 Election + 3 1.141 (0.093) 1.061 1.286
Election + 4 1.008 (0.096) 0.885 1.175 Election + 4 1.056 (0.086) 0.968 1.187
Election + 5 1.126 (0.107) 1.017 1.273 Election + 5 1.209 (0.099) 1.100 1.344
Within-election 0.931 (0.460) 0.918 0.928 Within-election 0.931 (0.460) 0.918 0.928
Shift 0.126 (0.012) 0.115 0.210 Shift 0.147 (0.012) 0.135 0.245
Open-seat elections (Panel'af Figure Extended demographic covariates (Punellaf Figure
Current 1.000 (0.062) - - Current 1.000 (0.095) - -
Even split 0.863 (0.053) - - Even split 0.817 (0.078) - -
Election + 1 0.984 (0.061) 0.771 1.313 Election + 1 0.955 (0.091) 0.866 1.077
Election + 2 1.201 (0.074) 0.970 1.556 Election + 2 1.312 (0.125) 1.193 1.443
Election + 3 1.631 (0.101) 1.251 2.070 Election + 3 1.224 (0.117) 1.096 1.376
Election + 4 2.289 (0.142) 1.826 2.805 Election + 4 1.044 (0.100) 0.913 1.214
Election + 5 2.278 (0.141) 1.736 2.960 Election + 5 1.161 (0.111) 1.031 1.317
Within-election 0.930 (0.462) 0.913 0.929 Within-election 0.875 (0.432) 0.849 0.862
Shift 0.243 (0.015) 0.016 0.550 Shift 0.220 (0.021) 0.194 0.325
Regression trees (PanelafFigureHA County-level logistic regression (PanellofFigureH
Current 1.000 (0.095) - - Current 1.000 (0.094) - -
Even split 0.817 (0.078) - - Even split 0.602 (0.056) - -
Election + 1 0.979 (0.093) 0.885 1.106 Election + 1 1.034 (0.097) 0.992 1.084
Election + 2 1.305 (0.124) 1.196 1.443 Election + 2 1.646 (0.154) 1.592 1.712
Election + 3 1.162 0.111) 1.053 1.298 Election + 3 1.851 (0.173) 1.795 1.921
Election + 4 1.010 (0.096) 0.879 1.155 Election + 4 2.000 (0.187) 1.948 2.085
Election + 5 1.154 (0.110) 1.044 1.277 Election + 5 2.560 (0.240) 2.493 2.655
Within-election 0.819 (0.405) 0.774 0.784 Within-election 0.786 (0.103) 0.771 0.783
Shift 0.168 (0.016) 0.136 0.252 Shift 0.502 (0.047) 0.449 0.556

County-level population change (PanelofFigureH

Current

Even split
Election + 1
Election + 2
Election + 3
Election + 4
Election + 5
Within-election

Shift

1.000

0.602

0.772

1.024

0.885

0.760

0.969

0.032

(0.094)
(0.056)
0.072)
(0.096)
(0.083)
0.071)
0.091)

(0.003)
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Online Appendix Table 3: Performance of Demographic Forecasts (cont.)

Exercise RMSE CI Bound Exercise RMSE CI Bound
Relative (Absolute) Lower Upper Relative (Absolute) Lower Upper
Main Specification (Punell(zl_)|<y"FigureH Congressional elections in presidential years (PanelMof'Figz«reH
Current 1.000 (0.095) - - Current 1.000 (0.052) - -
Even split 0.817 (0.078) - - Even split 1.053 (0.055) - -
Election + 1 0.997 (0.095) 0.905 1.126 Election + 1 0.973 (0.051) 0.799 1.293
Election + 2 1.327 (0.126) 1.204 1.475 Election + 2 1.113 (0.058) 0.930 1.480
Election + 3 1.171 (0.112) 1.050 1.317 Election + 3 1.162 (0.060) 0.988 1.499
Election + 4 1.008 (0.096) 0.885 1.175 Election + 4 0.861 (0.045) 0.735 1.187
Election + 5 1.126 (0.107) 1.017 1.273 Election + 5 1.175 (0.061) 0.993 1.511
Within-election 0.931 (0.460) 0.918 0.928 Within-election 0.949 (0.470) 0.938 0.947
Shift 0.126 (0.012) 0.115 0.210 Shift 0.231 (0.012) 0.212 0.366
Congressional elections in midterm years (Pam'lofFigureHA Party Identification (PanelofFigure
Current 1.000 (0.062) - - Current 1.000 (0.035) - -
Even split 1.383 (0.086) - - 40-60 split 1.189 (0.041) - -
Election + 1 0.951 (0.059) 0.797 1.323 Election + 1 1.065 (0.037) 0.890 1.469
Election + 2 1.166 (0.073) 0.950 1.535 Election + 2 1.305 (0.045) 1.066 1.733
Election + 3 1.306 (0.081) 1.086 1.678 Election + 3 1.301 (0.045) 1.105 1.728
Election + 4 1.170 (0.073) 0.948 1.598 Election + 4 1.094 (0.038) 0.897 1.554
Election + 5 1.477 (0.092) 1.221 1.899 Election + 5 1.442 (0.050) 1.226 1.897
Within-election 0.949 (0.470) 0.926 0.941 Within-election 0.945 (0.466) 0.935 0.943
Shift 0.161 (0.010) 0.145 0.369 Shift 0.290 (0.010) 0.261 0.463
Include respondents missing extended covariates (. Panelquppendix FigureH Include all voters (Panei of Appendix FigureH
Current 1.000 (0.095) - - Current 1.000 (0.095) - -
Even split 0.811 (0.077) - - Even split 0.800 (0.076) - -
Election + 1 1.002 (0.095) 0.911 1.125 Election + 1 1.006 (0.095) 0.919 1.134
Election + 2 1.324 (0.125) 1.208 1.464 Election + 2 1.300 (0.123) 1.203 1.457
Election + 3 1.146 (0.108) 1.027 1.289 Election + 3 1.125 (0.106) 1.014 1.277
Election + 4 0.989 (0.093) 0.865 1.153 Election + 4 0.981 (0.093) 0.865 1.133
Election + 5 1.124 (0.106) 1.013 1.273 Election + 5 1.088 (0.103) 0.994 1.248
Within-election 0.931 (0.460) 0.918 0.927 Within-election 0.932 (0.461) 0.921 0.930
Shift 0.127 (0.012) 0.116 0.207 Shift 0.138 (0.013) 0.121 0.212

Note: The table reports the statistics plotted in each given panel and figure, with absolute (rather than relative)
values in parentheses.
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