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Abstract

Political donations are a cornerstone of political campaigns, yet their impact on the
dynamics of electoral contests remains largely unexplored. This study examines the role of
campaign contributions in fostering sabotage, particularly through negative campaigning
in gubernatorial elections. Using a model of political contests, with endogenous sabotage
and asymmetries in candidates’ popularity, we demonstrate that an increase in funding
can incentivize candidates to escalate sabotage efforts. We validate this by performing
a highly granular merge, at the candidate-date level, of two extensive datasets—political
donations and political TV ads—in U.S. gubernatorial elections, encompassing approxi-
mately 3.5 million ads from 564 candidates between 2002 and 2020. Exploiting plausibly
exogenous variations in state contribution limits and party-level donations, we find that
political donations translate to negative campaigning within a relatively short timeframe:
a one standard deviation increase in the extent of political donations made in the preced-
ing week raises the average campaign negativity by approximately 7%. We show that this
effect is driven primarily by donations made by individuals, and is strengthened in cor-
rupt, symmetric, and economically weak environments. Our results shed light on hitherto
overlooked political externalities of campaign contributions.
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1 Introduction

Campaign contributions take a central role in the execution of election campaigns, with a con-

tinuously growing impact over the past few decades. For instance, while only $200 million were

raised by political candidates in the U.S. presidential, congressional, and gubernatorial races in

1960, in the mid-1990s this figure grew to over $3 billion, and by 2024 it has reached a record

high of over $21 billion. Consequently, understanding the implications of political donations has

been of perennial interest to economists and policymakers. The literature so far highlighted

a range of related facets, spanning from the impact of donations on election outcomes and

policy formation, to their effect on productivity and mobilization.1 Little attention, however,

was given to the potential impact of political donations on the dynamics of election contests, a

cornerstone of democratic systems. This paper touches on this gap by examining the conceiv-

able role of campaign contributions in fueling aggressive political practices, potentially leading

to the emergence of political sabotage. The latter, defined as the costly act of damaging a

rival’s likelihood of winning the political contest (see Chowdhury and Gürtler, 2015), inflicts

significant adverse effects, and reduces social welfare.2

Our study examines the impact of campaign contributions on political sabotage, theoret-

ically and empirically, vis-à-vis the case of negative campaigning and donations in U.S. gu-

bernatorial elections. Undertaking a highly granular merge, at the candidate-date level, of

two wide datasets on political contributions and TV ads, and leveraging plausibly exogenous

variations in contribution limit regimes and party-level donations, we find that political contri-

butions induce sabotage campaigning, in a robust and significant magnitude, within a relatively

short time frame, namely within a week of the donation. These patterns, we show, are most

prominent in corrupt, symmetric, and recessionary cases. Our results illustrate that political

donations, whose primary intention is supporting the political discourse, may generate rather

counterproductive political dynamics, shedding light on hitherto overlooked externalities of

political giving.

To understand the process behind these conclusions and results, we must study the problem

from first principles, beginning with the fundamental elements of political campaigns. Given a

1See, e.g., Avis et al. (2022); Bombardini (2008); Levitt (1994); Prat (2002), among others.
de Figueiredo John and Snyder James (2003) and Stratmann (2005), among others, provide syntheses of the
literature, reviewed in more detail in the next section.

2Sabotage in tournaments has been shown to reduce productivity (Carpenter et al. (2010); Gürtler et al.
(2013); Deutscher et al. (2013)) and the utility of third parties (Charness et al. (2014)), as well as induce adverse
selection (Münster (2007)). This extends to political contexts, in which sabotage adversely affects voter turnout
(Soubeyran (2009)), trust in democratic processes and the government (Chaturvedi (2005); Lau et al. (2007)),
and institutional legitimacy (Gibson (2008)).
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budget, each candidate can allocate funds to either positive (non-negative) self-advertisements

that highlight their key advantages, or to negative ads (i.e., sabotage) aimed at convincing

voters of the opponent’s drawbacks. Each of these strategies has its own merits and drawbacks.

On the one hand, negative campaigns tend to have a greater impact than non-negative ones—a

phenomenon commonly referred to as the negativity bias.3 On the other hand, negative cam-

paigns can also backfire, leading to what is known as the backlash effect, where a candidate’s

own supporters are alienated by the negativity.4 Our analysis uses these two properties to

establish a conceptual connection between political donations and campaign sabotage.

Building on key features from Skaperdas and Grofman (1995), Chen (2003), and Lovett and

Shachar (2011), our theoretical framework models a contest between two candidates with fixed

individual budgets, which they can allocate to either a non-negative campaign or sabotage. The

non-negative campaign aims to persuade undecided voters, whereas sabotage seeks to suppress

the opponent’s voters. Under these assumptions, we consider both campaign channels to have

diminishing marginal returns, leading candidates to balance their investments between the two.5

Moreover, in line with the previously discussed negativity bias and backlash effect, we assume

that while sabotage has a greater marginal impact, it also carries a limited deterrent effect

on the candidate’s own voters. Our analysis leads to two testable hypotheses. First, we show

that non-negative campaigns are more prevalent than sabotage, as candidates initially focus

on establishing their base of support. However, beyond a certain point, the relative investment

in sabotage increases, meaning that each additional donation leads to a higher proportion of

campaign funds being allocated to sabotage. Second, we show that in an asymmetric contest,

the less popular candidate invests more heavily in sabotage relative to the advantaged candidate.

This is because the negative channel is more beneficial for the weaker candidate, given that

their base of supporters is relatively small compared to that of the popular candidate.

These two hypotheses constitute the main theoretical contributions of this paper. However,

above all, our model’s most significant contribution is its ability to simultaneously explain all

relevant phenomena within a unified framework. For example, Skaperdas and Grofman (1995)

3This refers to the tendency of negative information to exert a stronger influence. The phenomenon has been
widely documented across various fields, including Political Science, Marketing, and Psychology. For more on
this phenomenon, see Lau (1985); Cacioppo et al. (1997); Ta et al. (1998); Ito and Cacioppo (2000); Baumeister
et al. (2001); Holbrook et al. (2001); Klein and Ahluwalia (2005), among others.

4See, e.g., Dowling and Wichowsky (2015) and references therein, for empirical evidence of this phenomenon.
5The assumption of diminishing marginal returns also aligns with a parallel strand of literature on political

contributions from interest groups, originating with Baron (1994), Grossman and Helpman (1994, 1996), and
Coate (2004), and more recently with Walker and Nowlin (2021) and Bouton et al. (2024), who focus on small
donors. Specifically, Baron (1994) and Bouton et al. (2024), under certain parametric assumptions, apply the
Tullock structure with diminishing marginal returns on investments. However, these studies primarily examine
informed and uninformed voters and do not consider negative advertising, as noted by Coate (2004).
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assume normalized budgets, rendering the impact of additional donations irrelevant. Yet, even

when budgets vary, their results suggest that “weak” candidates may refrain from sabotage

(see Proposition 2 therein). Similarly, Chen (2003) introduces a convex cost function instead

of fixed budgets and concludes that sabotage is independent of costs or budgets (see Equations

(4) and (5) therein, along with the subsequent results). By combining different elements from

various models, we achieve a comprehensive theoretical framework that aligns with the empirical

evidence. A broader discussion of these issues is provided in Section 2.

The model’s predictions are corroborated by the empirical analysis. We undertake an em-

pirical investigation of the effect of political donations on political sabotage via examinations

of the tone characteristics of political ads related to U.S. gubernatorial elections. The focus on

the gubernatorial framework is appealing for our purposes for several reasons. First, guberna-

torial elections in the U.S. are held independently across states, enabling the examination of

multiple races concurrently. Second, gubernatorial elections are largely bi-partisan, matching

well with a simplified 2-player framework. Third, races alternate across states annually, thus

providing a substantive, continuous time dimension. Last, an intra-U.S. perspective provides

ample cross-state variation in institutional features related to contribution limits, representing

a crucial identification facet, and politico-economic factors, which are central to the analysis.

These features closely follow the theoretical setup, and enable examining its main hypotheses.

The analysis is based on two key measures, namely campaign contributions and political

sabotage. To measure campaign contributions, we employ detailed data on political donations

from the Database on Ideology, Money in Politics, and Elections (DIME), outlined in Bonica

(2024). Each donation in these data is characterized by its amount, date, and recipient, among

other things, features that we exploit for the analysis, including undertaking a highly granular

merge with the political sabotage data. To execute the latter, we first aggregate donations across

recipients and dates. Thereafter, realizing that the impact of donations on campaign features

may depend heavily on the time frame considered, we construct a number of donation measures,

accounting for different possible time frames that are relevant to the analysis.6 Namely, we

consider the amount donated to a recipient within the preceding day/preceding week (with the

exclusion of the preceding day)/penultimate week/penultimate two weeks/campaign (with the

exclusion of the preceding month), representing mutually-exclusive, non-overlapping groups of

donation time frames.

As for political sabotage, we measure this via the tone characteristics of political ads related

6For instance, decisions concerning campaign characteristics may be taken based on aggregate donations to
date, or otherwise on donations made recently within the past month, week, or even day, noting that a number
of TV campaign ads, with different characteristics, may be pre-recorded, or that decisions concerning their
features may be taken contemporaneously or within a relatively short time frame.
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to races for governorship in U.S. states, derived from the Wesleyan Media Project (WMP) for

the 2002-2020 races (Fowler et al., 2022). This data covers the universe of TV political ads

related to gubernatorial elections broadcasted in (36) major U.S. TV affiliates, across all (210)

media markets, covering all state races. It provides a wealth of ad characteristics, ranging from

estimated costs to the type of issue raised (all of which exploited in the analysis), including

the tone of the ad. Based on the latter, we construct a binary Ad Tone Index, which outlines

whether an ad bears a non-negative tone (promoting a candidate, or contrasting a candidate

with an opponent, taking the value 0), or rather a negative one (attacking an opponent, taking

the value 1). This index provides a measure of political sabotage that maps to the model, and

follows the standard definition in the literature noted initially. Hence, we exploit its considerable

variation across candidates and time, as well as across additional dimensions at the ad and state

levels, and employ it as the baseline outcome variable. We outline further characteristics of

these measures in the empirical section.

We employ daily-level data of TV political ads across the 50 U.S. states and over all guber-

natorial races within the period 2002-2020, covering 3.5 million ads, limited by the availability

of the key variables in the analysis. Our unit of analysis is at the ad level, which outlines, among

its various characteristics, the ad’s beneficiary (referred to as candidate), and the ad’s date.

Based on these identifiers, we match the noted recipient-date aggregate donation measures to

the ads’ data. Altogether, we (manually) identify and match 564 pairs of recipient (DIME) –

candidate (WMP), across the dates in our sample period. Using these data, we estimate the

impact of political donations on the extent of negative tone, under a fixed effects framework,

with candidate-by-year and date fixed effects. The latter capture important within- and cross-

campaign time effects, such as seasonality in campaigning (noting that elections are held in

November) or campaign-specific characteristics. The former capture a host of observable and

unobservable year-specific candidate and state fixed effects.7 These effects may include various

characteristics, ranging from states’ corruption and electoral competition levels, to candidates’

party affiliation and incumbency status; importantly, they also cover institutional features re-

lated to state contribution limits, essential to the analysis. Put together, this framework enables

considering a relatively symmetric environment, mapping to the one considered under the basic

setup of the analytical framework.

An initial examination yields two key preliminary observations. First, we notice that the

average Ad Tone Index is well below 0.5, and is increasing over time, suggesting that at the

aggregate positive campaigning is more dominant, consistent with the theoretical insights; in

7Notably, all candidates in our sample are state-specific, hence candidate-by-year fixed effects also absorb
annual-based state characteristics.
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addition, the extent of negativity increases over time, consistent with the donation time trend

noted initially, hence motivating further examination of a potential causal association. Second,

initial OLS estimations of the baseline framework, under the various donation measures, indi-

cates that (only) donations made in the preceding week (referring to it as such, yet noting that

it excludes the preceding day) are positively associated with the extent of negativity, suggesting

that donations may translate to sabotage within a relatively short time frame, and motivating

a focus on this time frame, which we adopt in the remaining analysis.

In the main analysis, therefore, we focus on the preceding week time frame, seeking a causal

interpretation. We do so by following an instrumental variable (IV) approach. Our proposed

instrument is, in effect, an interaction of two measures that, together, provide plausibly exoge-

nous variation at the candidate-date level that is strongly correlated with that of donations.

The first measure exploits institutionally-entrenched cross-state differences in contribution limit

regimes. Notably, some states put no limits on the extent to which individuals and corporations

may donate to candidates in gubernatorial races, while others do. We construct a Contribution

Regulation Index that captures this cross- and within-state variation in limit regimes, and show

that, consistent with previous studies (e.g., Avis et al. (2022)), it is associated with the extent

of donations across states. The second considers aggregate donations at the party level, noting

that fundraising efforts made by the party may reflect positively on the extent of donations

received by candidates affiliated with that party, as we illustrate in the analysis, yet while

being plausibly exogenous to their specific efforts.8 Importantly, this measure variates by day.

The interaction of the two provides candidate-date level variation because candidates of each

gubernatorial race, in each state, are affiliated with different parties. Given the inclusion of

candidate-by-year fixed effects, absorbing elements related to candidate party affiliation and

state institutional features, we assume that this proposed instrument affects the tone of TV

ads only via its effect on donations, hence meeting the exclusion restriction. In addition, based

on its noted characteristics, we also assume, and thereafter substantiate in the analysis, that it

yields a viable first-stage.

Following this approach throughout the main analysis, we find that the preceding week’s do-

nations increases the extent of negative campaigns significantly, in an economically meaningful

and robust magnitude. Specifically, our baseline estimates indicate that a one standard devia-

tion increase in the donations made in the preceding week raises the average extent of campaign

negativity by about 7%. We show that the main result is robust to the inclusion of controls

8The notion that parties may play a significant role in successfully targeting campaign donors has been
considered in previous studies (see, e.g., Bouton et al. (2024)); we assume that this aggregate success may
trickle down to that of individual candidates.
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across various related dimensions, including measures at the ad, and candidate levels, as well

as to different specifications, sample restrictions, various donation and sabotage measures, and

demanding specifications that include additional fixed effects across the levels examined. We

test for underlying potential mechanisms, via an heterogeneity analysis that considers the main

controls and additional differences in candidate and state indicators, as well as in state polit-

ical institutions. We find that the main effect is manifested primarily by donations made by

individuals (as opposed to corporations) and is observed more strongly in corrupt, symmetric,

and economically weak settings.

The next section reviews the related literature and places the current contribution within

it. Section 3 presents a model that explains how campaign contributions may affect political

sabotage. The data, empirical findings, and robustness tests are presented in Section 4. Section

5 concludes and the appendices present data, as well as technical details.

2 Related literature

The paper is related to a number of literature strands. First, the literature on the effects of

political donations, summarized in de Figueiredo John and Snyder James (2003), Roscoe and

Jenkins (2005), Scarrow (2007), and Stratmann (2005). Political donations play a crucial role

in shaping policy outcomes, legislative behavior, and electoral competition, with various studies

offering differing perspectives on their effects, including Bombardini and Trebbi (2011); Erikson

and Palfrey (2000); Gerber (2004); Levitt (1994); Stratmann (2006, 2009). While no consensus

has been reached on whether the effects of donations are economically significant, a number

of studies pointed at the significance of challengers’ spending, relative to that of incumbents

(Benoit and Marsh (2008); Fouirnaies and Hall (2014); Gordon et al. (2007); Schuster (2020)).

In the current effort we highlight a new, adverse, externality of political giving, namely inducing

political sabotage, vis-à-vis negative campaigning. To our best knowledge, our study is the first

to consider the potential impact of political donations on the dynamics of political contests,

focusing on their tone characteristics. In addition, similar to the conclusions made in the noted

studies, our results also point at the relatively stronger impact of donations on the behavior of

challengers, as we observe that they tend to direct relatively more of their contributions toward

negativity, observing these patterns also under broader asymmetric settings.

Second, the literature on sabotage in contests that was recently surveyed by Chowdhury and

Gürtler (2015). Our theoretical framework builds on several key studies on sabotage in contests,

including Lazear (1989), Konrad (2000), and Soubeyran (2009). However, it is most influenced
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by Skaperdas and Grofman (1995), Chen (2003), and Lovett and Shachar (2011). Specifically,

we adopt the functional form of marginally decreasing returns on campaign investment from

Lovett and Shachar (2011), combined with the interaction between non-negative campaigns

(sabotage) and undecided voters (opponent’s voters, respectively) as in Skaperdas and Grofman

(1995). Unlike past studies that assume normalized budgets or cost functions, we incorporate

the flexible budget framework of Soubeyran (2009); Lovett and Shachar (2011). Additionally, we

follow Chen (2003) in allowing general random components and analysis, rather than restricting

our model to a specific Tullock structure (Assumption 6 in Skaperdas and Grofman (1995)) or

an extreme-value distribution (as in Lovett and Shachar (2011)).

By integrating these elements, we develop a unified model whose results align with key

empirical findings: (i) candidates invest more in non-negative campaigns; (ii) relative sabotage

levels increase with budget size beyond a certain threshold; (iii) less popular candidates invest

relatively more in sabotage, while popular candidates invest relatively less; (iv) sabotage in-

creases with the opponent’s initial support; (v) additional funds are always allocated to both

channels, though in varying proportions. For comparison, if one assumes a linear impact func-

tion for the non-negative campaign (sabotage) as in Chen (2003) (or Skaperdas and Grofman

(1995), respectively), one of the campaign channels may become independent of additional

donations. Moreover, without incorporating negativity bias and the backlash effect—along

with the interaction between campaign channels and the set of undecided or opponent’s vot-

ers—several of the aforementioned conclusions, such as the asymmetric effect between popular

and less popular candidates, may no longer hold.

Last, the empirical literature on sabotage in contests. The latter has been examined via lab

experiments, surveys, and sport events, among others, as surveyed in Chowdhury and Gürtler

(2015). Within the political context, examinations of negative campaigns have taken a central

role. This vast literature, summarized in Haselmayer (2019) and Maier and Nai (2023), exam-

ines the roles of a wide range of determinants in explaining patterns of negative campaigns,

ranging from candidate characteristics to campaign dynamics, which we consider in the em-

pirical analysis. More specifically, several studies examine the impact of asymmetries in the

political contest (Elmelund-Præstekær (2010); Fridkin and Kenney (2011); Lau and Pomper

(2004); Nai (2020); Theilmann and Wilhite (1998)), as well as changes in the contest’s prize

(Del Corral et al. (2010); Harbring and Irlenbusch (2005, 2011); Ikan et al. (2024); Vandegrift

and Yavas (2010)), indicating that challengers, and greater stakes, increase the extent of sabo-

tage. To our best knowledge, however, none studied the potential effects of asymmetries in the

budget, vis-à-vis political contributions. We contribute to this literature by illustrating that

such, donation-driven, increases in the budget may induce adverse political dynamics, giving
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rise to political sabotage, within a relatively short time frame of approximately one week from

the time of making the donation. In addition, we show that these patterns are stronger under

symmetric settings, extending the noted standard challenger effect to the impact of political

donations.

3 The political contest

The political contest consists of two players, denoted by i = 1, 2, who compete for public

support by allocating their private budgets between two types of campaigns: a non-negative

campaign, aimed at attracting undecided voters, and a negative campaign, intended to reduce

the support of their opponent. After both players have allocated their funds, a winner of the

political contest is determined and elected into office.

Formally, each player i has a baseline reputation vi > 0 and a budget Bi > 0, which is

divided between non-negative and negative campaigns. Without loss of generality, assume

v1 ≥ v2. The baseline reputation vi can be interpreted as the initial number of supporters of

player i, while the number of undecided voters is denoted by u > 0. These values constitute

the initial conditions that the players seek to shift in their favor to secure election. To this

end, each player i invests ei ∈ [0, Bi] in a non-negative campaign and si = Bi − ei in a negative

campaign (i.e., sabotage). We denote player i’s strategy by ai = (ei, si).

The effects of non-negative and negative campaigns differ. An investment of ei in a non-

negative campaign increases player i’s support by ueαi from the pool of undecided voters, where

α ∈ (0, 1).9 Non-negative campaigns thus convert undecided voters into supporters, with

diminishing returns, consistent with Skaperdas and Grofman (1995); Konrad (2000); Lovett

and Shachar (2011), among others.

In contrast, sabotage targets the opponent’s decided voters rather than undecided ones. If

every player i invest si in sabotage, the support of player i is reduced by (sβ−i + bsβi )vi, where

β ∈ (α, 1) and b ∈ (0, 1). Namely, negative campaigns reduce a player’s support through two

mechanisms. First, sabotage by player −i reduces player i’s supporters by a factor of sβ−i,

again with diminishing returns but with a greater effect than non-negative campaigns (β > α),

reflecting the well-documented phenomenon of negativity bias as in Lovett and Shachar (2011);

Lagziel et al. (2023) and others.10 Second, a backlash effect occurs when player i’s own negative

9Throughout the analysis, we assume that the budgets (B1, B2) are scaled such that all proportions remain
within [0, 1]. In case of non-negative campaigns and undecided voters, assume that Bα

1 + Bα
2 ≤ 1 such that

the pool of undecided voters u is at most divided between the players. Alternatively, one may normalize the
relevant terms accordingly.

10Negativity bias has been widely studied and used in Economics, Psychology, and Political Science. For
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campaign alienates some of their supporters, reducing support by vi(bs
β
i ). The backlash effect

is limited relative to the damage caused by the opponent’s sabotage (b ∈ (0, 1)) and is an

established feature in both the empirical literature and theoretical models such as Skaperdas

and Grofman (1995); Shen and Wu (2002); Dowling and Wichowsky (2015) and many others.

As before, we assume the budgets are set such that all aggregate proportions are well-defined.

Taking these effects into account, and given the strategy profile (a1, a2), the interim support

level of every player i = 1, 2 is given by

Vi = vi + ueαi − vi(bs
β
i + sβ−i) + ϵi,

where ϵ1 and ϵ2 are non-atomic, i.i.d. random variables.11

Each player’s objective is to maximize the probability of winning the contest. Specifically,

player i aims to maximize the payoff function

Ri(a1, a2) = Pr(Vi > V−i)

= Pr(vi + ueαi − vi(bs
β
i + sβ−i) + ϵi > v−i + ueα−i − v−i(bs

β
−i + sβi ) + ϵ−i)

= F (vi − v−i + ueαi + (v−i − bvi)s
β
i − ueα−i − (vi − bv−i)s

β
−i),

where F is the cumulative distribution function of ϵi− ϵ−i, which is assumed to be continuously

differentiable on R with strictly positive density f(x) > 0 for every x ∈ R.12 For notational

convenience, define ∆vi = vi − v−i and ∆bi = v−i − bvi, so that the payoff function simplifies to

Ri(a1, a2) = F
(
∆vi + ueαi +∆bis

β
i − ueα−i −∆b−is

β
−i

)
.

We henceforth assume that ∆bi > 0 for every i, ensuring that the backlash effect exists but

remains limited, thereby preserving incentives for sabotage. In a symmetric setting where

v1 = v2, this assumption holds trivially for all b ∈ (0, 1).

These payoff functions define a one-stage, constant-sum game, which we refer to as a political

example, Skaperdas and Grofman (1995) assume that non-negative campaigns have a concave impact on rep-
utation, while sabotage has a linear effect, capturing the negativity bias. See also Lau (1985); Cacioppo et al.
(1997); Ta et al. (1998); Ito and Cacioppo (2000); Baumeister et al. (2001); Holbrook et al. (2001); Klein and
Ahluwalia (2005).

11In the standard Tullock-contest framework, as in Assumption 5 of Skaperdas and Grofman (1995) or Konrad
(2000), these variables follow the extreme value distribution; see, e.g., Lovett and Shachar (2011). Here, we
follow the general setup of Chen (2003), without imposing specific a distribution.

12We do not restrict the support of ϵi − ϵ−i to avoid pathological cases in which additional campaign invest-
ments have no effect.
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contest, and we solve it using Nash equilibrium (NE).

3.1 Theoretical analysis and main result

Consider the political contest described in the previous section. The action set of each player i

is [0, Bi], as the level of sabotage is uniquely determined by the investment in the non-negative

campaign. Accordingly, the payoff function of player i can be expressed as:

Ri(e1, e2) = F (∆vi + ueαi +∆bi(Bi − ei)
β − ueα−i −∆b−i(B−i − e−i)

β).

This formulation defines a fixed-sum game with continuous payoff functions and compact action

sets, so by standard fixed-point arguments, an equilibrium exists.

To establish the existence of a pure-strategy equilibrium, we apply Theorem 3.1 of Reny

(1999). This theorem guarantees the existence of a pure-strategy NE in any game with finitely

many players, compact and convex action sets, and payoff functions that are bounded, contin-

uous,13 and quasi-concave (i.e., Ri(·, e−i) is quasi-concave for every e−i). In our setting, the

action sets are intervals and thus compact and convex, while the payoff functions are continuous

and bounded. It remains to verify quasi-concavity.

For any constant c ∈ R, define the function Gc(x) ≡ uxα +∆bi(Bi − x)β + c. This function

is strictly concave and single-peaked on [0, Bi], implying quasi-concavity. Since F (·) is strictly
increasing on R, the composition (F ◦ Gc)(·) is also quasi-concave for every c, ensuring the

existence of a pure-strategy equilibrium.

To characterize these equilibria, consider the first-order conditions (FOCs):

∂Ri(e1, e2)

∂ei
= f(· · · )[αueα−1

i − β∆bi(Bi − ei)
β−1] = 0,

for each player i = 1, 2. Since the density f(·) is strictly positive over the support, the FOC

for player i holds at argmaxxGc(x), which is a unique interior point in (0, Bi), independent of

c. In other words, for each player i, the function Ri(·, e−i) attains its maximum at an interior

point e∗i ∈ (0, Bi), independent of e−i.

Rearranging the terms, we summarize the analysis in the following result:

Proposition 1. There exists a unique pure-strategy NE. Given this equilibrium, player i’s

13Reny (1999) requires the payoffs to be better-reply secure, which follows from continuity.
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investments in the non-negative campaign and sabotage satisfy

ei =

(
αu

β∆bi

) 1
1−α

s
1−β
1−α
i . (1)

It follows directly from Equation (1) that investments in non-negative campaigns (in equi-

librium) increase with u and decrease with ∆bi. That is, player i invests more in sabotage as

v−i increases. We explore additional conclusions in the following section.

3.2 Comparative statics and testable hypotheses

Before deriving our two main testable hypotheses from Equation (1), we present Figure 1,

which illustrates the equilibrium investment levels in negative and non-negative campaigns as

functions of the budget, assuming α = 0.5, β = 0.75, and u = 1.4∆bi = 1.4(v−i−bvi). Graph (a)

presents the investment levels in absolute terms, whereas Graph (b) presents them in relative

terms, as a share of the budget. As the figure demonstrates, non-negative campaign investments

dominate for lower budget levels, while sabotage investments increase at a faster rate from a

certain point onward. This pattern follows directly from Equation (1), noting that 1−β
1−α

< 1,

which implies that ei is a concave function of si. Consequently, as the budget grows, sabotage

investments eventually surpass non-negative campaign investments.

These insights motivate our first testable hypothesis : although non-negative campaign in-

vestments are relatively higher than sabotage investments—resulting in less negative campaigns

on average—the negative character of the campaign intensifies with each marginal donation.

The underlying mechanism driving this result is the interplay between negativity bias and

the backlash effect. Negativity bias implies that, beyond a certain investment level, sabotage

becomes more effective at the margin, leading additional donations to be increasingly allocated

to the negative campaign. However, this does not imply that all funds are directed toward

sabotage, as both campaign channels exhibit diminishing returns. At the same time, the back-

lash effect directly limits the profitability of sabotage by reducing support among a player’s

own voters. The combined influence of these forces results in a marginally increasing share of

investments in sabotage as the budget grows, while the baseline investment in the non-negative

campaign is higher.

Our second testable hypothesis addresses asymmetries between players, particularly when

one player holds a structural advantage over the other in terms of popularity, such that v1 >

v2. For instance, this advantage may arise if a well-known incumbent faces an unfamiliar
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Figure 1: Graph (a) shows the investment levels ei (blue) and si (red) as functions of the budget Bi, in a
pure-strategy NE with parameters α = 0.5, β = 0.75 and u = 1.4∆bi. Though the non-negative campaign
investment ei appears dominated, sabotage levels si grow faster as Bi increases. Given the same parametric
assumptions, Graph (b) presents every investment possibility in relative terms, as a share of the budget.

challenger, or if two new contenders compete for office with one perceived as more charismatic.

Asymmetries may also emerge from differences in budget constraints (e.g., B1 > B2), where one

player, by virtue of superior donor support, can invest more heavily in both campaign channels.

Our primary focus, however, is on how such asymmetries in baseline reputation (v1 > v2)

influence the relative allocation of resources between sabotage and non-negative campaigning.

Specifically, note that αu
β∆bi

decreases as a function of ∆bi = v−i− bvi. Therefore, when v1 > v2,

it follows that ∆b2 > ∆b1. Other things being equal, including similar budgets, Equation (1)

implies that the more popular player allocates relatively more resources to the non-negative

campaign, while the less popular invests more heavily in sabotage.

The intuition behind this result is driven by the backlash effect. When a player holds a

structural advantage—namely, a higher baseline reputation—it becomes optimal to allocate

relatively more resources to the non-negative campaign. This strategic shift occurs for two

main reasons. First, a higher baseline reputation magnifies the cost of the backlash effect,

as any sabotage effort not only targets the opponent, but also alienates a larger share of the

popular player’s own supporters. Consequently, the negative returns from self-inflicted harm

increase with reputation size, discouraging excessive investment in sabotage. Second, when the

opponent’s baseline reputation is lower, the effectiveness of attacking their supporter base di-

minishes. With fewer supporters to erode, the marginal benefit of sabotage declines. Together,

these dynamics create strong incentives for the advantaged player to prioritize positive cam-
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paigning while limiting sabotage to mitigate self-damage and exploit the diminished returns

from attacking a weaker rival.

4 Empirical analysis

The model indicates that campaign contributions may fuel political sabotage. In this section,

we empirically test this hypothesis by considering the case of political campaigning in U.S.

gubernatorial elections. Hence, we examine the impact of political donations on the tone

characteristics of political campaigns related to U.S. gubernatorial elections.

U.S. gubernatorial election races are suited to our purposes for a number of reasons. First,

gubernatorial elections are undertaken independently across states. Furthermore, while guber-

natorial elections generally occur every four years,14 they alternate across state-groups annually,

hence enabling undertaking a continuous analysis, examining each year over large parts of the

sample period (depending on data availability), which better accounts for related short-term

phenomena. Third, gubernatorial elections are largely bi-partisan, and hence map well onto a

simplified 2-player setup. Finally, U.S. states provide significant cross-state variation in political

donations, political institutions (importantly, including in those related to contribution limits),

and political behavior, as we describe below. These features follow the theoretical framework,

and they make it possible to identify the causal link running from campaign contributions to

the extent of negative political campaigning.

4.1 Data

The data consist of a panel of political TV ads aired as part of U.S. gubernatorial election

campaigns, across the 50 U.S. states during the period 2002-2020. The data provide a set of

characteristics for each ad, as we further note below, including the specific date in which it was

aired, and its beneficiary (candidate). We merge detailed data on political donations, to the

noted panel of political TV ads, by matching donations’ recipients to ads’ candidates across

dates, as we further describe below. All variables are described in the Data Appendix. The

analysis is based primarily on two key measures: political donations and political TV ads, which

we describe next.

14With the exception of NH and VT, in which elections are held every two years.

13



4.1.1 Political ads

Data on political TV ads are gathered from the WMP (Fowler et al., 2022), which has tracked

political advertising on major TV networks across states from 2002 and up to 2020.15 Given

our focus on gubernatorial elections and the data availability, the data is (bi-)annual post-

(pre-)2010, with varying states participating in each cycle, depending on whether gubernatorial

elections were held there in the given year.16 The Wesleyan data is based on ad tracking by

Kantar Media / CMAG a commercial firm, which detects and classifies ads aired in each of the

210 media markets in the U.S. These data are then processed and (re)coded by the WMP.

The data are at the level of an ad airing, representing an observation. For each advertise-

ment, we observe a host of characteristics that range from the media market, and the television

affiliate on which it was aired, to its length, cost, and sponsor. We examine the full set of

available ad characteristics in the analysis, with the set alternating across specifications, de-

pending on the case examined. Hence, we outline each measure within the relevant estimated

specification in the analysis. Of the set of ad characteristics, three are most relevant to the

analysis. The first two are the ad’s date in which it was aired (date being a specific day within

our sample period), and the ad’s beneficiary (candidate), based on which we match the cam-

paign contribution data, as we further describe below. Notably, over the sample period (i.e.,

2002-2020), the dataset includes about 3.5 million ads with identified dates and candidates, to

which political donations are matched.

A third central ad characteristic is the tone of the ad. An ad can have a positive tone in

which the candidate practices self-promotion, it can have a negative tone in which the preferred

candidate attacks a competing candidate, or it may have a contrasting tone in which the ad

contrasts between the preferred and competing candidates. The ad tone is (re)coded by WMP,

which categorizes each ad into one of three options: promote, contrast, or attack. We exploit this

feature for measuring the extent of sabotage via political campaigns, by constructing a binary

Ad Tone Index that takes the values 0-1, as follows: 0 non-negative tone (promote or contrast),

1 negative tone (attack). We, thus, adopt a 2-level index, in which positive and contrasting ads

are grouped together, to form a non-negative classification. Therefore, the index is increasing

in the negative tone, where a change from 0 to 1 represents a movement from non-negative to

negative.17 This index provides a direct measure for the endogenous political sabotage defined

in the model, and is consistent with the standard definition of political sabotage noted in the

15In effect, the WMP data begin in 2000; however, candidate names, which are imperative for matching
political donations, are not provided in 2000, thus limiting the commencement of our sample period to 2002.

16See the Data Appendix for a list of the participating states in each year of the panel.
17Nonetheless, later in the analysis we also examine a 3-level index that considers a contrasting tone as a

separate, intermediate negativity level, illustrating that the main outcome is robust to this change.
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literature (e.g., Lazear, 1989); hence, it represents the baseline outcome variable in the analysis.

Notably, this index has considerable variation across states and time. This is illustrated in

Figure 2, which plots the average index level across states, over the sample period. As observed,

the average negativity level is 0.14, with a standard deviation of 0.35, and while in states like

NV or SD it is close to 0, in others like TX or WA, the average is higher than 0.25. This

initial examination of the index distribution yields a central first observation, pertaining to

the first testable theoretical hypothesis, namely that the general tone characteristic of political

campaigns (irrespective of marginal changes in donations) tends toward the non-negative side.

We see this through the average tone level, which is considerably below 0.5 (0.14, as noted),

i.e. leaning toward non-negative (0). Evidently, this characteristic is also observed at the cross-

section, as we see in Figure 2 that the average Ad Tone Index is lower than 0.5 in all states, and

is similarly well below 0.5 across the temporal dimension, in each of the years in the sample.

These observations lend support to the theoretical framework concerning the overall dynamics

of tone characteristics. In the main analysis we examine how political donations affect these

dynamics, in line with the model’s testable hypotheses.

Figure 2: The figure presents the average Ad Tone Index across U.S. states over the period 2002–2020.
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4.1.2 Political campaign contributions

Data on political campaign contributions is retrieved from the DIME (Bonica (2024)). Extract-

ing data from campaign finance records, the DIME covers the universe of reported campaign

contributions made by individuals and corporations to candidates in U.S. election races, fo-

cusing in our case on those participating in gubernatorial election races. The data provide

various characteristics of each donation transaction, including, importantly, its amount, date,

and recipient.

In an attempt to match these data to the political TV ads data outlined above, we first

aggregate the donation transactions at the recipient-date level; i.e., we observe the amount

donated to each recipient in each date across our sample period (where dates that do not

appear in this aggregation are assumed to have no donation made). With this aggregation

we then construct various donation measures, for each recipient, across a number of time

frames relevant to the analysis. Specifically, we consider the amount donated to a recipient

within the preceding day/preceding week (with the exclusion of the preceding day)/penultimate

week/penultimate two weeks/campaign (with the exclusion of the preceding month), represent-

ing mutually-exclusive, non-overlapping groups of donation time frames which we consider in

the analysis.18

This time frame division represents a key component in the analysis, because campaign

decisions concerning tone characteristics of TV ads are likely to be taken within a certain time

frame, which may be relatively short, but not immediate. For instance, it is unlikely that funds

received in the day an ad is broadcasted affect its tone, because the latter is set some time

in advance. Even in cases where campaigners need to choose between two already-available

TV ads with opposite tones (i.e., choosing whether to go positive or negative, out of two

available options), such a decision is not likely to be taken within the same day when the ad is

broadcasted in the early hours of the day. On the other hand, under longer time spans, such as

for instance donations made in the penultimate two weeks, funds may already be channeled to

various other causes, and the extent of donations may be indicative of characteristics related

to popularity and political dominance, affecting the extent of campaign negativity via other,

indirect channels.

18In each time frame group we only consider the relevant dates, excluding non-relevant ones. For instance, in
the latter group, namely donations made since the beginning of the election campaign excluding those made in
the preceding month, the relevant time frame is from the 32nd day from the beginning of the election campaign,
because the first 31 days belong to the preceding month which is excluded (and is captured under the separate
’preceding month’ time frame group). Note that the beginning of an election campaign of a recipient is marked
by the date of the earliest donation made to that recipient, within the corresponding election cycle (noting that
in the DIME it is reported to which election cycle each transaction belongs).
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As will be evident, following an examination of the different time frame groups, our focus

throughout the analysis is primarily on the preceding week time frame group; i.e., for each ad,

we consider the total amount of political donations received by the ad’s beneficiary (candidate)

in the week preceding the ad’s broadcast, with the exclusion of donations made in the preceding

day (to make it mutually exclusive to the latter group, examined separately).19 Evidently, there

is ample cross-state variation in the average political donation made in the preceding week. The

average donation (in $10million) is 0.06, with a standard deviation of 0.148; while in NY the

average donation is higher than 0.25, in contrast in SD it is close to zero. We exploit this

variation in the analysis, most notably its underlying institutional features which stand at the

core of our identification strategy, as further outlined in the following section.

Figure 3: The figure presents the average political donation in the preceding week, in $10millions, made by
individuals and corporations to candidates in gubernatorial races, across U.S. states over the period 2002-2020.

19Throughout the analysis, for simplicity, we refer to this time frame group as that related to the ’preceding
week’, noting it also excludes the preceding day.
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4.1.3 Matching donations and ads

We merge the aggregated donations data to the TV ads data, at the candidate-date level. We

do so by matching the names of donation recipients and ad candidates, in conjunction with

matching the transaction-ad dates. Notably, the names of recipients in the DIME data appear

differently (in terms of format and style) than the names of candidates in the WMP data,

in a non-systematic way, hence the recipient-candidate matching was undertaken manually.

Altogether, we matched 564 pairs of recipients-candidates, over our sample period; we list them

in the Data Appendix. Hence, the ad-level WMP panel data, which we eventually employ

throughout the analysis, now also includes donation measures at the candidate-date level, for

each of the time frames noted above.20

4.1.4 Methodology

Using these primary measures, in addition to further ad and state level controls noted below,

we estimate the impact of political donations on the extent of negative tone in political ads

related to gubernatorial elections, across states and over the period 2002-2020, in election years.

Throughout the analysis we estimate models of the following type, for ad a, candidate i, date

t, and year y:

tonea,i,t = φ+ α(donation)i,t + β(X)a,t + νt + ηi,y + ϵa,i,t, (2)

where tone is the Ad Tone Index, donation denotes political donation, X is a vector of controls

at the ad-date level which vary across specifications, and η and ν are candidate-by-year and

date fixed effects, respectively.

The (daily-level) date fixed effects refer to specific days, marked by their date, across the

2002-2020 period (i.e., non-recurring days within a week, or a month). Hence, they absorb

fixed month and year effects as well, including impacts related to campaign seasonality (given

that elections are held in November), as well as other time-specific phenomena, ranging from

business cycles to technological shocks.

Similarly, candidates are state-fixed (no candidate in the sample participated in election

races of more than one state), hence candidate fixed effects also absorb time-invariant state-level

effects. Consequently, candidate-by-year fixed effects address all candidate-by-year changes, as

well as state-by-year changes, covering a host of time-variant, and invariant, observed and

20I.e., for an ad Z of candidate X at date Y , we have the aggregate donations for which candidate X is the
recipient, for each of time frames noted above, relevant to date Y . As an example, in the case of the first time
frame, namely the preceding day (call it variable D), the value of D under ad Z would be the total donations
made to candidate X at date Y − 1 (the preceding day to date Y ).
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unobserved candidate, state, and institutional features, that are central to the analysis. Key

examples include, first, annual state-level controls ranging from Gross State Product (GSP) to

corruption and electoral competition, as well as additional state socio-political measures related

to, for instance, societal containment of negative campaigning (giving rise to potential ”backlash

effects”). Second, annual candidate-level factors such as incumbency status (i.e., whether the

candidate is an incumbent in office, a returning candidate, or a newcomer) or candidate party

affiliation. Last, annual state institutional features, such as for instance campaign contribution

limits, which differ considerably across states as well across time and bear direct impact on the

extent of political donations (a point further discussed in the following section).21

This setting considers a candidate-date perspective, as it examines the impact of candidate-

date level donations made in the preceding week on the extent of negativity.22 Nonetheless,

to exploit the full extent of variation in the political ads data, we concurrently maintain its

daily-level frequency in the baseline analysis.23 To address the potential correlation of ads

within candidate-date cells, we cluster the standard errors at the treatment level.24 Specifically,

throughout the analysis we adopt a conservative two-way clustering approach, in which the

standard errors are clustered by i and t concurrently.25

Finally, the baseline model focuses on fixed effects at the candidate-by-year and time (date)

levels only. This is so given that the identifying variation of our treatment is, as noted, across

the i and t dimensions; i.e., we seek to estimate within-candidate effects of political donations

across time. Nonetheless, we examine the role of further ad-level and additional fixed effects

throughout the analysis. Our focus in the analysis is on the characteristics of α, namely its

sign, magnitude and statistical preciseness, which give an estimate for the contemporaneous

impact of political donations on the extent of campaign negativity.

21Nonetheless, later in the analysis we undertake heterogeneity analyses across these different dimensions,
considering various state, candidate, and institutional features.

22As noted in the description of the donation measures, albeit our (primary) focus is on donations made in the
preceding week, this donations measure is an aggregate of daily-level donations; i.e., it bears daily variations.

23Later in the analysis, we consider a setting in which ads are aggregated at the candidate-date level, illus-
trating that the main results are robust to this modification.

24This setting, in which standard errors are clustered at the treatment level, is consistent with the approach
adopted in related studies that similarly examined the impact of an aggregated treatment on a disaggregated
outcome. See e.g., Cust et al. (2019), Ebenstein et al. (2016), Pelzl and Poelhekke (2021), or Topalova and
Khandelwal (2011), among many others.

25Importantly, albeit being conservative, this approach yields a relatively large number of clustering groups,
mitigating concerns related to potential Moulton bias, and statistical inference under few clustering groups.
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4.1.5 Identification

The extent of campaign contributions is dependent on various factors. Albeit considering

donations in the days preceding to time t, some of these factors may be endogenous to the

extent of negativity in time t. For instance, candidates whose contender went negative in

the weeks prior to time t, may seek retaliation at time t, for which they may increase fund

raising efforts in the preceding week, in which case donations in the preceding week to t may

be endogenous to the extent of campaign negativity at time t.

On the other hand, some of the factors influencing the extent of political donations may be

exogenous to candidates’ campaign characteristics. Such factors may include, for instance, the

underlying institutional setting (as observed, for instance, in Avis et al. (2022)), and partisan-

level campaigning (reminiscent of features employed in Bouton et al. (2024)). Considering the

former, states differ by the extent to which individuals and corporations may donate to political

candidates. Some states present no limitations throughout our sample period (e.g., TX, UT),

while others present some (e.g., MA, MT), thus representing a central determinant of cross-state

differences in donation levels that is institutionally-entrenched and hence plausibly exogenous

to contemporaneous negativity. The latter is also applicable for within-state changes in such

limits, as they are the result of major political efforts taken in non-election years, becoming

applicable at the beginning of the following calendar year (January).26 As for the latter, a

candidate’s ability to raise funds is often affected by the candidate’s party effort. Successful

political rallies, or fundraising schemes, at the party level may be reflective of the candidates’

ability to raise their own funds, independent of candidates’ personal circumstances (and in par-

ticular, of campaign dynamics), inducing plausibly exogenous variation in candidates’ political

donations.27

We exploit these features for identification, by focusing the analysis on these identifying

variations, via an IV approach that excludes the potentially endogenous variation in political

donations. The instrument we propose considers both the institutional and partisan dimensions.

Both are required because each on its own addresses only part of the candidate-date variation

we seek to examine. Specifically, the institutional dimension, which considers cross-state in-

stitutional differences in political donation limitations, can explain donation differences across

states and years; however, it lacks the within-state and daily-level perspective. Conversely, the

26During our sample period, within-state changes in contribution limits occurred only during non-election
years. In addition, in case of changes that passed in a year preceding an election year, the change became
applicable in January of the election year, prior to when gubernatorial election campaigned solidified.

27For instance, if a party executes a major funding effort within a certain date, candidates affiliated with that
party may be more successful raising their own funds during that time, under the party’s effort, irrespective of
candidates’ demand for specific tone characteristics in their campaigns.
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partisan dimension variates by day, yet it is not reflective of donation levels of candidates in

states with strict contribution limitation rules. That is, if at a certain date a party runs a major

rally, this may induce a positive impact on the ability of candidates affiliated with that party

to raise their own funds during that day, yet less so for the subset of candidates from states

with strict contribution limitations.

Therefore, we consider an interaction of the two dimensions as a possible IV. For the insti-

tutional dimension, we construct a Contribution Regulation Index, which takes the value 1 (2)

if the state has some (no) limits imposed on political donations from individuals, within the

given year.28 This index variates across states, and within-states across years. For the parti-

san dimension, we consider the the total political donation made to the party with which the

candidate is affiliated within the preceding week, with the exclusion of the preceding day. This

measure variates by party and date. Interacting them yields an IV that variates by candidate

and date, because in within-state races candidates are of different parties.

We conjecture that this proposed IV yields a strong first-stage on one hand, yet meets the

exclusion restriction on the other hand. The latter is applicable under the noted plausible

exogeneity of the underlying institutional features and aggregate partisan efforts on which the

IV is based. In effect, we assume that the proposed IV affects the extent of negativity only via

its effect on political donations, under the inclusion of the candidate-by-year fixed effects which

capture other potential direct effects. As for the validity of the first-stage, we motivate this first

by examining the correlation between candidates’ average donation in the preceding week and

the aggregate donation of the party with which they are affiliated, highlighting the relevance

of the partisan dimension. This is illustrated in Figure 4, pointing at a clear co-movement, and

an overall correlation of 0.35.

Second, we consider the relevance of the institutional dimension, by plotting the average

political donation in the preceding week in the group of states with some, versus no, contribution

limitations. As Figure 5 shows, the average donation in the group of states with no limitations

is higher than that in the group of states with some limitations in almost all years in our sample

period, illustrating that the institutional dimension matters as expected. Motivated by these

initial observations, we posit that their interaction is strongly associated with the donations

measure, yielding a viable first-stage, as will indeed be evident in the results presented in the

following section.

28We focus in this case on individual donations, as they compose the majority (about 70%) of all donations.
Nonetheless, later in the analysis we also consider an extended version of this index, covering limitations on
both individuals and corporations, for robustness.
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Figure 4: The figure presents the average political donation in the preceding week, in $10millions, made by
individuals and corporations to candidates (left-axis) in gubernatorial races, and its aggregate across each party
(right-axis), across U.S. states over the period 2002-2020. The two measures exhibit an overall correlation of
0.35.

4.2 Results

This sub-section outlines the results of the empirical analysis. We start with the baseline results,

and continue to additional examinations and robustness tests thereafter.

4.2.1 Political donations and negative political campaigns

We turn to the main analysis. Results appear in Table 1. We start with a direct estimate

of Equation (2), using OLS.29 In this initial specification, X is excluded. As a first step, we

examine the association of each of the donation measures with tone, in an attempt to discern the

time frame’s role in potentially channeling donations to campaign tone characteristics. Hence,

we consider a specification in which donation is a vector of donation measures, covering the

day/week/two weeks/month/campaign donation versions, concurrently. The results, reported

29Note that the number of observations vary across cases, in this sub-section as well as throughout the
remaining analysis, depending on the availability of the co-variates examined.
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Figure 5: The figure presents the average political donation in the preceding week, in $10millions, made by
individuals and corporations to candidates in gubernatorial races, in U.S. states with some institutional donation
limitations versus states with no such limitations, over the period 2002-2020.

in Column 1, and illustrated graphically in Figure 6, indicate that donations made in the

preceding day, penultimate week, and penultimate two weeks are not associated with tone.

Conversely, the cumulative donations made from the beginning of the campaign (with the

exclusion of the preceding month) are negatively associated with the extent of negativity. As

noted, the total amount raised by candidates since the beginning of a campaign is indicative of

their relative popularity and political dominance; indeed, this measure is highly correlated with

incumbency status.30 Therefore, this observation is consistent with the standard theoretical

prediction on the (lower) extent of sabotage made by dominant contenders, noted in the model

as well as in previous analyses (e.g., Skaperdas and Grofman (1995)).

The main observation, however, is over the donations made in the preceding week. The

latter represents a relatively short time frame that, unlike other time frames, on one hand does

not point at fixed candidate asymmetries, yet on the other is sufficiently long to modify cam-

paign characteristics, including tone. The outcome in Column 1 points at a positive association

30I.e., on average, candidates who are currently in office are able to raise more funds over the campaign
relative to others.
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between these political donations and the extent of negativity, providing initial suggestive evi-

dence that donations made within this time frame are channeled to fuel negativity, as suggested

by the model, motivating a deeper examination, as well as a focus on the weekly time frame.

Figure 6: The figure presents the impact of political donations, undertaken over different time-frames, on
the extent of negative campaigning, by plotting the estimated coefficients, and their 95% confidence intervals,
under the baseline specification, for each of the donation time-frames. The latter, noted on the X-axis as
day/week/two weeks/month/campaign, refer to the amount of political donations made to a candidate within
the precedent day/ precedent week/penultimate week/penultimate two weeks/the campaign (with the exclusion
of the precedent month), respectively.

Hence, the following examinations throughout the analysis largely focus on this time frame,

starting with Column 2 in which the preceding week measure is considered on its own under

donation in Equation 2. This case as well yields a positive and statistically precise associa-

tion. Next, in Columns 3 and 4 we add X, as we consider additional features of the baseline

dimensions. In Column 3 we take a closer look at candidate features. Such features represent

potentially key determinants of ad patterns (Dato and Nieken, 2014; Fridkin and Kenney, 2011;

Maier and Nai, 2023), and may also raise further asymmetries. As noted, the candidate-by-year

fixed effects account for key observable and unobservable candidate characteristics, that may

change annually, including for instance incumbency status and party affiliation. However, we

consider two additional related features that are not accounted for under these fixed effects.
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First, following Dowling and Wichowsky (2015), noting that the extent of a ”backlash effect” is

largely dependent on the degree of candidate involvement in sponsoring the ad, we control for

the type of ad sponsor. Specifically, we add a sponsorship index that measures the extent to

which the candidate is involved in sponsoring the ad.31 Second, we consider governors’ effects.

Governors have a potentially prime role in setting the tone of political intra-state political

discussions, depending on various time-invariant characteristics, including for instance gender

(e.g., Baskaran et al., 2023). Notably, this is different from candidates’ incumbency status, be-

cause governors may be in office over several election cycles, and may not run for reelection (in

case they step down, due to term limits or other reasons). To address that, we add governors’

fixed effects to this specification. The estimated α in this case indicates that positive effect

remain applicable, under a similar magnitude. In addition, the estimated positive impact of

sponsorship lends support to the applicability of a ”backlash effect”, in line with evidence of

previous studies (e.g., Dowling and Wichowsky (2015)), given that ads sponsored by candidates

tend to be less negative.

Column 4 examines the impact of ad characteristics. As other research notes, ad features

contribute to explaining the patterns of negative campaigns (Haselmayer, 2019). The WMP

provides a wealth of information on each ad. We exploit the full extent of the main features,

including: ad length, ad cost, and ad issue in broad terms (personal-related, policy-related,

both, or neither), as well as the media market (210 markets), TV affiliate (36 affiliates), time of

day (8 timeslots), and type of program (85 types) in which the ad aired. Ad length and cost are

included in X as controls, as they are continuous. The remaining features enter as additional

fixed effects.32 The results indicate that despite the host of additional ad controls, α retains its

characteristics, in similar magnitude. Interestingly, we also observe that relatively longer and

costlier ads tend to be less negative.

IV estimation Given the potential noted endogeneity of donation to tone, the results ob-

tained so far under the OLS procedure point at conditional correlations. To undertake causal

interpretations we, next, follow an IV approach, employing the instrument outlined in Sub-

section 4.1.5. Hence, in Columns 5-8 we estimate the specifications of Columns 1-4 under an

IV procedure, respectively, where in each case our proposed IV instruments for our donation

measure of interest, namely the total amount of donations made in the preceding week. The

first-stage results, reported in Table 1, point at a viable first-stage. Specifically, there is a

31The index is coded according to the sponsoring source of the ad as follows: 0 candidate; 1 candidate-party
coordination; 2 party; 3 interest group/other.

32Although ads are aired multiple times, they maintain identical Ad Tone Index level across all broadcasts,
thus withholding the option of a within-ad analysis. Consequently, ad fixed effects are not included.
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Table 1: Political donations and negative political campaigns

Dependent variable: Ad Tone 

Index

(1) (2) (3) (4) (5) (6) (7) (8)

OLS IV (second-stage)

Different 

timeframes
Baseline

Candidate 

features

Ad 

characteristics

Different 

timeframes
Baseline

Candidate 

features

Ad 

characteristics

Donation: day 0.0193 -0.01

(0.045) (0.05)

Donation: week 0.034** 0.033*** 0.03*** 0.031** 0.072** 0.069*** 0.066*** 0.069**

(0.014) (0.011) (0.011) (0.013) (0.031) (0.023) (0.02) (0.029)

Donation: two weeks -0.009 -0.006

(0.013) (0.013)

Donation: month -0.006 -0.01

(0.01) (0.011)

Donation: campaign -0.01*** -0.01***

(0.003) (0.003)

Ad sponsor 0.025*** 0.025***

(0.003) (0.003)

Ad length -0.004*** -0.004***

(0.0003) (0.0003)

Ad cost -0.008** -0.008**

(0.004) (0.004)

Governor fixed effects No No Yes No No No Yes No

Additional fixed effects No No No Yes No No No Yes

R-squared 0.35 0.35 0.36 0.38 0.35 0.35 0.36 0.38

Observations 3,512,600 3,567,710 3,567,588 2,773,586 3,512,600 3,567,710 3,567,588 2,773,586

Party X regulation (IV, first-stage) 0.611*** 0.69*** 0.69*** 0.567***

(0.043) (0.037) (0.037) (0.027)

F-statistic (IV, first-stage) 193.08 343.21 342.78 448.96
Standard errors are robust, clustered by candidate and date, and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The 

dependent variable is the Ad Tone Index. All regressions include candidate-by-year and date fixed effects, and an intercept. The sample includes TV political ads related to U.S. states’ gubernatorial 

elections, covering the period 2002-2020. ‘Donation: day/week/two weeks/month/campaign’ is the amount of political donations made to a candidate within the precedent day/ precedent 

week/penultimate week/penultimate two weeks/the campaign (with the exclusion of the precedent month), respectively. ‘Party X regulation’ is the total political donation made to the candidate’s 

party within the precedent week, multiplied by the Contribution Regulation Index (taking the value 1 (2) if the state has some (no) limits imposed on political donations from individuals, within the 

given year), instrumenting for ‘Donation: week’. ‘Ad sponsor’ is an index denoting the ad’s main sponsor. ‘Ad length’ is the length of the ad in seconds. ‘Ad cost’ is the monetary cost of the ad. 

‘Additional fixed effects’ includes the following ad indicators: media market in which ad aired, television affiliate in which ad aired, time of day during which ad aired, typeof television program during 

which ad aired, and ad’s primary issue. For further information on variables see data Appendix.

positive and statistically significant association between the proposed instrument and the en-

dogenous variable, under an estimated F-statistic that is no less than 150 in each case. The

second-stage results indicate that α remains positive and significant, and increases in magni-

tude relative to the OLS cases, in all cases, providing a causal interpretation to the observed

positive effect of donation on tone, consistent with the main prediction of the model, noting

that considering a weekly time frame campaign contributions fuel negativity.

Of the different cases, in Columns 5-8, our preferred one, to which we refer to as the

baseline case, is Column 6 (the IV equivalent of Column 2), in which donation denotes the

donations made in the preceding week, without the additional candidate and ad co-variates.

The magnitude of the effect in this case is not-trivial. The estimated α indicates that a one

standard deviation increase in the extent of the preceding week’s donations increases the average

negative tone of political ads by 7%.33

33A one standard deviation in donation, 0.148, multiplied by the estimated α, 0.069, is 0.0102, which is
approximately 7% of the mean Ad Tone Index, 0.141.
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Given the emphasis on a causal interpretation, the next cases in the remaining parts of

the analysis follow the instrumental variable approach, using the same instrument.34 The

first-stage results in all cases exhibit similar characteristics as presented in the baseline case,

despite the different co-variates adopted; specifically, irrespective of the co-variates considered,

the proposed IV is negatively associated with lameduck, with an estimated F-statistic that is

higher than a 100. Therefore, to simplify exposition, we present the second-stage results only.

4.2.2 Potential mechanisms

The baseline results indicate that, consistent with the theoretical analysis, political donations

increase the extent of campaign negativity. Next, we consider various potential underlying

mechanisms. To do so, we undertake an heterogeneity analysis with respect to potentially

key controls, some of which considered in the baseline examinations. Hence, we estimate the

following variation of Equation (2):

tonea,i,t = φ+ α(donation)i,m + β(z)a,t/i,y + γ(donation ∗ z)a,t/i,m + νt + ηi,y + ϵa,i,t, (3)

where z is one of the following measures: GSP per capita, state corruption, state government

share, state electoral competition, candidate party affiliation, ad sponsor, ad length, ad cost,

and incumbent candidate indicator.35

Each of these measures may manifest the impact of political donations on negativity. Some

of them have been noted earlier in the analysis. Considering the remaining ones: First, GSP;

endogenous economic changes have been shown to induce electoral and political impacts in

election years (e.g., Brender and Drazen, 2008; Paltzman, 1992). Second, corruption; a cor-

rupt environment provides more concrete reasons for attacking political candidates, and more

opportunities for private gains.36 Third, government size; larger governments are associated

with dominant executive branches, which in turn induces asymmetry in the political contest.

Fourth, electoral competition; the extent of partisan competition may pronounce the symmetry

of the competition, among other things. Last, candidate party; partisanship is associated with

negativity as noted by Henderson and Theodoridis, 2018.

Results appear in Table 2. Each column examines each measure, separately, reporting

34In cases that examine interactions of donation we follow the standard method for instrumenting interaction
terms introduced by Wooldridge (2002).

35The description of each measure is outlined in detail in the Data Appendix.
36Consistent with the literature (e.g., Raveh and Tsur, 2023), we define corruption as “criminal abuses of

public trust by government officials”.
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α, β, and γ. In cases where ηi,y absorbs z (relevant to the state and candidate indicators),

only α and γ are reported. The estimates point at various outcomes. Under a better state

of the economy, larger government, an incumbent candidate, a sponsoring candidate, and a

costlier ad, the impact of donations on campaign negativity is mitigated. Conversely, under

a corruption environment, intensive electoral competition, and lengthier ads, donations affect

negativity more strongly. Put together, we learn that the impact of campaign contributions on

the extent of campaign negativity intensities under corrupt, symmetric, and economically weak

environments.

Table 2: Potential mechanisms

Dependent variable: Ad Tone Index

(1) (2) (3) (4) (5) (6) (7) (8) (8)

GSP Corruption Government
Electoral 

Competition
Party Incumbent Sponsor Length Cost

Donation 0.111*** 0.023*** 0.23*** 0.02** 0.129** 0.0731*** 0.176*** -0.0367 0.118***

(0.032) (0.005) (0.073) (0.009) (0.063) (0.0226) (0.036) (0.0390) (0.0377)

Ad sponsor 0.028***

(0.002)

Ad length -0.004***

(0.0002)

Ad cost -0.009**

(0.004)

Donation X GSP per capita -0.002**

(0.001)

Donation X Corruption 0.113**

(0.053)

Donation X Government -0.131***

(0.044)

Donation X Electoral competition 0.09**

(0.04)

Donation X Candidate party -0.0360

(0.0303)

Donation X Incumbent -0.007**

(0.003)

Donation X Ad sponsor -0.092***

(0.019)

Donation X Ad length 0.004***

(0.001)

Donation X Ad cost -0.041*

(0.021)

R-squared 0.36 0.36 0.36 0.35 0.35 0.35 0.37 0.36 0.35

Observations 3,567,710 2,641,986 3,567,710 3,567,710 3,567,710 3,567,710 3,567,588 3,567,710 3,567,710
Standard errors are robust, clustered by candidate and date, and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The dependent variable is the Ad Tone Index. All 

regressions include candidate-by-year and date fixed effects, and an intercept. The sample includes TV political ads related to U.S. states’ gubernatorial elections, covering the period 2002-2020. All columns present second-stage results of an IV 

estimation with ‘Donation’ instrumented via ‘Party X regulation’. ‘Donation’ is the amount of political donations made to a candidate within the precedent week. ‘Party X regulation’ is the total political donation made to the candidate’s party 

within the precedent week, multiplied by the Contribution Regulation Index (taking the value 1 (2) if the state has some (no) limits imposed on political donations from individuals, within the given year). ‘Ad sponsor’ is an index denoting the ad’s 

main sponsor. ‘Incumbent’ is an indicator that captures whether the candidate is an incumbent. ‘Ad length’ is the length of the ad in seconds. ‘Ad cost’ is the monetary cost of the ad. ‘GSP per capita’ is the per capita Gross State Product. 

‘Corruption’ is the normalized state corruption index, as outlined in the text. ‘Electoral competition’ is a Ranney-Index based measure of state electoral competition. ‘Government’ is the GSP share of the government sector. The state and 

candidate level indicators are absorbed by the candidate-by-year fixed effects and hence are not reported separately. For further information on variables see data Appendix.

4.2.3 Heterogeneous institutions

Additional potential political mechanisms relate to cross-state institutional differences, beyond

those related to campaign contribution limits. U.S. states present various institutional differ-

ences that may be pivotal for our analysis, as they relate to incumbent and voter behavior,

which are fundamental for understanding political campaign patterns.37 We, hence, consider

37See, e.g., Herb (2005), James and Rivera (2022), Raveh and Tsur, 2023, and Ross (2004), among others,
linking various institutional features to incumbent and voter behavior.
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cross-sectional differences in the institutional settings that have been reported in previous re-

search to affect states’ incumbent and voter behavior.

While such differences are captured via the candidate-by-year fixed effects, we look into the

role of their interaction with donation. As before, this is done to identify the channels via which

the impact of donation on tone is manifested, focusing this time on the case of institutions.

Hence, we estimate a version of Equation (3) in which z represents an indicator for one of the

examined institutional features. We examine the roles of the following cross-state institutional

differences: party strength; baseline budgeting rules; strict balanced budget requirements; bi-

ennial budgeting; debt limitations; direct democracy; supermajority vote requirement; tax and

expenditure limitations; combined tax and spending committees in the legislature; gubernato-

rial term limits. The descriptions and cross-sectional state divisions of each of the institutional

differences are outlined in the Data Appendix, together with their sources.

Results appear in Columns 1-10 of Table 3, examining each of the cases, separately. The

results indicate that under some of the institutional features the magnitude of the impact of

donation on tone is reduced; namely, party strength, baseline budgeting rules, direct democracy,

and combined tax and spending committees. Under other features the magnitude is rather

intensified, as observed in the cases of tax and spending limits, and gubernatorial term limits.

4.2.4 Different measures

The baseline analysis employed specific donation, tone, and IV measures. In this sub-section we

examine the robustness of the results to the adoption of alternatives for each measure. Results

appear in Table 4, and follow the baseline OLS or IV specifications (Columns 2 or 6 of Table

1), as noted in the corresponding case, yet with the examined alternative in lieu of either the

baseline donation, tone, or IV.

Starting with donation. The baseline measure considers donations from all sources; these,

however, are divided to two major groups, namely donations originating from individuals (I),

and those received by corporations (C); the latter group includes Political Action Committees

(PACs), state parties, corporations, and labor unions. Notably, the majority of donations

(around 70%) come from individuals. In our first examination we consider a division of the

baseline donation measure to these two sub-groups, I and C. For each sub-group, we construct

a measure equivalent to the aggregated baseline one, yet restricted to contributions coming

only from either I, or C, respectively. Then, similar to the case of Column 1 of Table 1, we

include both measures concurrently under a donation vector, using OLS. The results in Column

1 indicate that the positive association between political donations and negativity originates
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Table 3: Heterogeneous institutions

Dependent variable: Ad 

Tone Index

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Party 

strength

Baseline 

budget

BB 

strictness

Biennial 

budget
Debt limit

Direct 

democracy

Super-

majority 

voting 

Tax and 

spending 

limits

Combined 

committees

Term 

limits

Donation 0.26** 0.086*** 0.061** 0.069*** 0.056** 0.084*** 0.068** 0.056** 0.378*** 0.051**

(0.119) (0.028) (0.025) (0.026) (0.024) (0.03) (0.027) (0.025) (0.099) (0.024)

ParStrength * Donation -0.209*

(0.115)

Baseline * Donation -0.03***

(0.008)

Strict * Donation 0.099

(0.098)

Biennial * Donation 0.025

(0.184)

DebtLimit * Donation 0.277

(0.175)

DirDem * Donation -0.099*

(0.058)

Supermajority * Donation 0.031

(0.088)

TaxLimit * Donation 0.496***

(0.187)

Combined * Donation -0.344***

(0.098)

Term limit * Donation 0.169*

(0.096)

R-squared 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36

Observations 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710 3,567,710
Standard errors are robust, clustered by candidate and date, and appear in parentheses for independent variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The dependent variable is the Ad Tone Index. All regressions include 

candidate-by-year and date fixed effects, and an intercept. The sample includes TV political ads related to U.S. states’ gubernatorial elections, covering the period 2002-2020. All columns present second-stage results of an IV estimation with ‘Donation’ 

instrumented via ‘Party X regulation’. ‘Donation’ is the amount of political donations made to a candidate within the precedent week. ‘Party X regulation’ is the total political donation made to the candidate’s party within the precedent week, multiplied by the 

Contribution Regulation Index (taking the value 1 (2) if the state has some (no) limits imposed on political donations from individuals, within the given year). ‘Ad sponsor’ is an index denoting the ad’s main sponsor. The various institutional heterogeneities 

(interacted with ‘Donation’) are absorbed by the candidate-by-year fixed effects and hence not reported separately. State institutional heterogeneities include: ‘Baseline’: baseline budgeting rules; ‘Strict’: strict balanced budget requirements; ‘Biennial’: semi-

annual budget; ‘DebtLimit’: debt limitations; ‘DirDem’: direct democracy (voter initiative); ‘ParStrength’: party strength; ‘Supermajority’: supermajority vote requirement; ‘TaxLimit’: tax and expenditure limitations; ‘Combined’: combined tax and spending 

committees in the legislature; ‘Term limits’: The existence of gubernatorial term limits over the sample period. For further information on variables see data Appendix.

mostly from contributions made by individuals. This is seen by the positive and significant

estimate over I, as opposed to the imprecise estimate over C; in addition, the magnitude of I’s

association is similar to that estimated under the baseline OLS case.

Given these results, in Column 2 we focus on I, and estimate the baseline IV specification,

in which our proposed IV instruments for the I-donation measure. The first-stage results are

qualitatively to those under the baseline case. Specifically, the estimate on the IV is positive

and precise, and the F-statistic is higher than 150. The second-stage results indicate that I-

donations increase the extent of campaign negativity. Moreover, they do so in a magnitude that

is about 20% higher than estimated under the baseline case with the aggregated donations.

In Column 3 we examine an extended version of the baseline instrument. The latter em-

ployed a binary Contribution Regulation Index, that focuses on I-related limitations. As noted,

this was done because the I-group represents the majority of donations. Next, we consider

a variate of the baseline IV that considers also the C-group. We do so by constructing an

extended Contribution Regulation Index that can take the value 1/2/3/4 if the state has some

constraints on both I and C / some constraints on I but none on C / some constraints on C but
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none on I / no constraints on both I and C, respectively.38 We then interact this extended index

with the same party-level donation measures employed in the baseline case, to get the modified

IV. Employing this modified IV under the baseline IV estimation specification, instrumenting

for the baseline donation, we get a qualitatively similar outcome in the first-stage, in terms

of the association between the IV and the endogenous variable and the F-statistic estimate,

as well as in the second-stage, in terms of observing a precise positive impact of donations on

negativity, yet in magnitude that is almost three times the one estimated under the baseline

case.

Columns 4 and 5 examine two tone alternatives. The first alternative (Column 4) is an ex-

tended, 3-level, version of the binary baseline Ad Tone Index. This version of the index exploits

the full extent of the WMP tone (re)coding by considering the tone-classifications of promot-

ing, contrasting, and attacking, as separate, and in increasing order of negativity. Specifically,

this index takes the values 1-3, where 1/2/3 denotes a promoting/contrasting/attacking tone,

respectively. The second alternative (Column 5) is a Target Indicator, which captures whether

a targeted, competing, candidate is identified (i.e. in addition to the favored candidate) in the

TV ad. The idea is that if one is indeed identified in the ad then, by definition, the ad is either

attacking or contrasting, irrespective of the subjective interpretations of CMAG or WMP. The

results in both cases indicate that donation increases tone, even under various tone alternatives.

4.2.5 Additional tests

We undertake various additional robustness tests to the main specification. All cases follow the

baseline specification (Column 6 of Table 1), with case-specific modifications as noted below.

Results of this sub-section appear in Table 5. First, we examine two restricted samples. In

Column 1 we exclude California, New York, and Texas from the sample, to test the robustness

of the key results to the exclusion of the three largest states. This restriction addresses the

concern that the main results may be driven by the dominant states. In Column 2 we exclude

New Hampshire and Vermont, to focus on the sample of states that adopt 4-year term lengths.

Under this restriction government durability is fixed. The estimated α in either of the cases

indicates that the main result is robust to these restrictions

Second, we test different clustering levels. The baseline analysis follows a conservative two-

way clustering approach across the two basic dimensions of the treatment. However, the basic

structure of the data enables assuming standard error correlations within various other groups.

38This case as well reflects the size difference between the I and C group, via the difference between the values
2 and 3, weighing the case of some constraints on I more heavily than that some constraints on C.
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Table 4: Different measures

Dependent variable:

(1) (2) (3) (4) (5)

OLS IV IV (extended) IV IV 

Ad tone 

index

Ad tone 

index
Ad tone index

Extended Ad 

Tone Index

Target 

Indicator 

Donation: Individuals 0.031*** 0.084***

(0.012) (0.029)

Donation: Corporations 0.064

(0.041)

Donation 0.046** 0.192*** 0.066***

(0.022) (0.055) (0.019)

R-squared 0.35 0.35 0.35 0.35 0.35

Observations 3,567,710 3,567,710 3,567,710 3,567,710 3,568,545
Standard errors are robust, clustered by candidate and date, and appear in parentheses for independent variables. Superscripts *, **, *** 

correspond to a 10, 5 and 1% level of significance. The dependent variable is the Ad Tone Index (Columns 1-3), Extended Ad Tone Index 

(Column 4), or target indicator (Column 5), the details of which are outlined in the text and the Data Appendix. All regressions include 

candidate-by-year and date fixed effects, and an intercept. The sample includes TV political ads related to U.S. states’ gubernatorial 

elections, covering the period 2002-2020. All columns present second-stage results of an IV estimation with ‘Donation’ instrumented via 

‘Party X regulation’ (with the exception of Column 1, which employs OLS, and Column 3 which employs the extended version of ‘Party X 

regulation’). ‘Donation’ (‘Donation: Individuals / Donation: Corporations’) is the amount of political donations made to a candidate (by 

individuals, or corporations, respectively) within the precedent week. ‘Party X regulation’ is the total political donation made to the 

candidate’sparty within the precedent week, multiplied by the Contribution Regulation Index (taking the value 1 (2) if the state has some 

(no) limits imposed on political donations from individuals, within the given year); the extended version of ‘Party X regulation’ (employed in 

Column 3) includes an extended version of the Contribution Regulation Index, considering4 levels of contribution limits, as outlined in the

Data Appendix. For further information on variables see data Appendix.

We examine two such cases, that take a more general perspective; clustering by state, and by

year. The results, which appear in Columns 3-4, respectively, indicate that the main effect is

robust to these modifications.

Third, we consider the role of potential retaliation. Going negative may be a reaction

to previous movements towards negativity by contenders; i.e., candidates facing attacks by

contenders may retaliate. To examine that, we consider the average Ad Tone Index for ads aired

in the preceding week targeting the current ad’s candidate. In effect, this measure provides the

average negativity that a candidate faces contemporaneously (by looking back at the negativity

targeted specifically at that candidate in the preceding week). Given the required matching

between the preceding-week’s targeted individual across ads, and the current ad’s candidate,

the examined sample drops significantly. Nonetheless, the results in Column 5 indicate that

the main effect remains to hold. In addition, they illustrate that the magnitude of previous

attacks is indeed correlated with a boost in contemporaneous negativity as conjectured.

Fourth, we address the discrete nature of our outcome variable and estimate the baseline

specification via Probit estimation, reporting marginal effects in Column 6. The results indicate

that the main effect is robust to this estimation procedure. Fifth, in Column 7, we undertake

a candidate-date aggregation of the sample. In the baseline analysis, the treatment has daily
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frequency and differentiates at the cross-section across candidates, while the outcome’s unit of

analysis is at the ad level. To examine whether this difference may affect the main results,

we aggregate the baseline sample to be at the candidate-date level. This mitigates treatment-

outcome differences, while still differentiating between candidates; however, this aggregation

comes at a cost of reducing the sample size considerably. The estimated α indicates that the

main result remains to hold, and is robust to this aggregation.

Last, we consider the potential role of with-election stage, as periods that are closer to

election time may be more campaign-intensive relative to other periods. This bears the question

of whether the main result is relevant to periods around election time, or whether it is also

apparent in the periods farthest from election time. Hence, in Columns 8-9 we undertake two

within-election sample period restrictions. First (Column 8), we restrict the sample to the pre-

November post-April months (periods closer to election time). Second (Column 9), we restrict

the sample to the post-October pre-May months (periods farther from election time). The

results indicate that the main effect is observed strictly in the months closer to election time,

highlighting an additional facet of the donations-negativity nexus.

Table 5: Additional tests

Dependent 

variable: Ad 

Tone Index

(1) (2) (3) (4) (5) (6) (7) (8) (9)

CA, NY, and 

TX excluded

NH, and 

VT 

excluded

Clustering 

by state

Clustering 

by year
Retaliation

Probit 

estimation

Candidate-

date 

aggregation

Restricted to 

pre-

November, 

post-April, 

months

Restricted 

to post-

October, 

pre-May, 

months

Donation 0.127*** 0.069*** 0.069** 0.069*** 0.049** 0.169*** 0.084** 0.057** -0.029

(0.037) (0.023) (0.03) (0.02) (0.022) (0.039) (0.034) (0.023) (0.071)

Previous attack 0.034**

(0.014)

R-squared 0.36 0.35 0.35 0.35 0.45 0.42 0.68 0.36 0.41

Observations 3,301,187 3,523,666 3,567,710 3,567,710 2,368,816 3,567,710 42,934 3,105,512 462,198

Standard errors are robust, clustered by candidate and date (by state (year) in Column 3 (4)), and appear in parentheses for independent 

variables. Superscripts *, **, *** correspond to a 10, 5 and 1% level of significance. The dependent variable is the Ad Tone Index. All regressions 

include candidate-by-year and date fixed effects, and an intercept. The sample includes TV political ads related to U.S. states’ gubernatorial 

elections, covering the period 2002-2020 (CA, NY, and TX (NH and VT) are excluded inColumn 1 (2), pre (post) November (October) and post (pre) 

April (May) are excluded in Column 9 (8)). All columns present second-stage results of an IV estimation (with the exception of Column 6, which 

employs Probit estimation, reporting marginal effects) with ‘Donation’ instrumented via ‘Party X regulation’. ‘Donation’ is the amount of political 

donations made to a candidate within the precedent week. ‘Party X regulation’ is the total political donation made to the candidate’s party within 

the precedent week, multiplied by the Contribution Regulation Index (taking the value 1 (2) if the state has some (no) limits imposed on political 

donations fromindividuals, within the given year). ‘Previous attack’ is the average Ad Tone Index for ads aired in the precedent week targeting 

the current ad’s candidate. In Column 7 the sample is aggregated at the candidate-date level (state-year). For further information on variables see 

data Appendix.
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5 Conclusion

This work examines, theoretically and empirically, how political donations may influence the

extent of political sabotage through patterns of negative campaigning in U.S. gubernatorial

elections. We offer a political contest model with endogenous sabotage, vis-à-vis campaigning,

with standard impact structures and backlash effects. The model illustrates that while positive

campaigning is generally more prevalent, a donation-driven budget increase may lead to a shift

towards negative campaigning, in a magnitude that increases with the symmetry in the contest.

The model’s predictions are empirically tested via a highly detailed linkage, at the candidate-

date level, of two extensive datasets on campaign contributions and political TV advertisements

related to U.S. gubernatorial elections, over the period 2002-2020. Leveraging plausibly exoge-

nous variations in state institutional features related to contribution limits, and party-level

fundraising efforts, the analysis points at a significant positive impact of short-term donations,

specifically those made within the past week, on the extent of campaign negativity. The re-

sults further indicate that these patterns are driven by donations made by individuals, and are

intensified in corrupt, symmetric, and recessionary settings.

Our findings shed light on a critical but overlooked externality of political donations: their

capacity to fuel sabotage through negative campaigning. These insights contribute to the

broader discussion on the unintended consequences of campaign finance. While political do-

nations are often framed as a means of supporting democratic engagement, this study reveals

their potential to encourage destructive electoral tactics that may erode voter trust and insti-

tutional legitimacy. The observed increase in negativity within a short time frame following

donations further suggests a direct and immediate strategic response by candidates, emphasiz-

ing the importance of understanding how financial resources shape campaign dynamics. Finally,

the analysis points to potential policy interventions that could balance the need for financial

resources in campaigns while curbing excessive negativity, offering insights for policymakers

seeking to promote fair and constructive political discourse.
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Appendix A Data

We use a panel of U.S. TV political ads over state gubernatorial elections covering the period

2002-2020. The data reports a rich set of characteristics for each ad, including importantly

the date in which it was aired, and its beneficiary (candidate). Based on these two latter

characteristics, we merge data on political donations to this noted panel of TV political ads.
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The political TV ads panel is (bi-)annual post-(pre-)2010. The data spans the universe of TV

political ads related to gubernatorial elections, aired in the major TV networks across states and

time, as captured and collected by Kantar Media / CMAG, a commercial firm, and processed

and coded by the Wesleyan Media Project (WMP), as described in Fowler et al. (2022).

The political donations data is from the Database on Ideology, Money in Politics, and

Elections (DIME), as described in Bonica (2024). Merging between the donations and ads data

was done based on matching donations’ recipients to ads’ candidates across dates, as described

in the text. Additional standard state variables are derived from the U.S. Bureau of Economic

Analysis (BEA). Variables in monetary values are in current $USD. Descriptive statistics of the
key variables are presented in Table A1.

The sample on political ads includes the 50 states; however, participating states alternate

in each year, depending on whether gubernatorial elections are undertaken in the given year.

The following is a list of participating states in each year. 2002, 2006, 2010, 2014, 2018: AK,

AL, AR, AZ, CA, CO, CT, FL, GA, HI, IA, ID, IL, KS, MA, MD, ME, MI, MN, NE, NH, NM,

NV, NY, OH, OK, OR (also in 2016), PA, RI, SC, SD, TN, TX, VT, WI, WY. 2004, 2008,

2012, 2016, 2020: DE, IN, KY, LA, MO, MT, NC, ND, NH, UT, VT, WA, WV. 2011, 2015,

2019: KY, LA, MS. 2013, 2017: NJ, VA.

Ad/Candidate-related variable definitions (source: WMP, unless specified oth-

erwise)39

Donation – day/week/two weeks/month/campaign: The amount of political contributions

made by individuals and corporations to a candidate in a gubernatorial election race within the

preceding day/preceding week preceding week (with the exclusion of the preceding day)/penultimate

week/penultimate two weeks/the campaign (with the exclusion of the preceding month), re-

spectively; in $10million. Source: DIME.

Donation – individuals/corporations : The amount of political contributions made by indi-

viduals, or corporations, to a candidate in a gubernatorial election race within the preceding

week; in $10million. Source: DIME.

Party X regulation: The total political donation made to the candidate’s party within the

preceding week, multiplied by the Contribution Regulation Index (taking the value 1 (2) if the

state has some (no) limits imposed on political donations from individuals, within the given

year). Employed as an instrumental variable for political donations throughout the analysis.

Source: DIME and the U.S. Federal Election Commission.

Party X regulation - extended : The total political donation made to the candidate’s party

within the preceding week, multiplied by the Extended Contribution Regulation Index (taking

39Variables in this group are at the ad/candidate level.
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Table A1: Descriptive statistics

Mean Std. Dev. Min. Max.

Donation: week (candidate; date; in $10million) 0.06 0.148 0 3.929

Ad length, seconds (ad) 30.29 5.793 5 120

Ad sponsor (ad) 1.338 0.874 1 4

Ad tone index (ad) 0.141 0.348 0 1

Donation: two weeks (candidate; date; in $10million) 0.059 0.183 0 5.027

Donation: month (candidate; date; in $10million) 0.112 0.287 0 5.088

Donation: campaign (candidate; date; in $10million) 0.843 1.364 0 16.28

Donation: day (candidate; date; in $10million) 0.0084 0.0444 0 2.809

Party X regulation (candidate; date; in $10million) 3.2 9.01 0 28.84

Corruption index, z-normalized (state; annual) -0.054 0.993 -2.486 3.73

Incumbent (ad) 0.0686 0.253 0 1

Ad cost (ad; in $10000) 0.687 0.622 0.009 18.47

Gross State Product per capita (state; annual; in $1000) 50.35 10.45 26.96 84.59

Electoral competition (state; annual) 0.354 0.473 0 1

Government share (state; annual) 0.174 0.0311 0.127 0.329

Candidate party (ad) 1.989 0.993 1 3

Target indicator (ad) 0.458 0.498 0 1

Extended ad tone index (ad) 1.558 0.726 1 3

Donation: Individuals (candidate; date; in $10million) 0.0376 0.133 0 3.929

Donation: Corporations (candidate; date; in$10million) 0.0204 0.0544 0 0.909

Previous attack 0.151 0.283 0 1

See Appendix for detailed description of variables.

the value 1/2/3/4 if the state has some constraints on both individuals (I) and corporations (C)

/ some constraints on I but none on C / some constraints on C but none on I / no constraints

on both I and C, respectively). Employed as an instrumental variable for political donations in

Column 3 of Table 4. Source: DIME and the U.S. Federal Election Commission.

Ad Tone Index : A binary index that measures the extent to which the TV ad reflects a non-

negative (promoting the candidate, or contrasting between candidates) or negative (attacking

contenders) tone. It takes the values 0-1, as follows: 0 non-negative; 1 negative.

Extended Ad Tone Index : An index that measures the extent to which the TV ad promotes

a specific candidate, attacks a candidate, or contrasts the candidates. It takes the values 1-3,

and coded by the WMP as follows: 1 promote; 2 contrast; 3 attack.

Target indicator : A binary indicator that captures whether a targeted, competing candidate

is identified (i.e. in addition to the favored candidate) in the TV ad.

Candidate party : An index, taking the values of 1-3, that records the party with which
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the candidate is affiliated, coded as follows: 1 Democrat; 2 Other (including unaffiliated); 3

Republican.

Incumbent : A binary indicator that captures whether the candidate is an incumbent.

Ad sponsor : An index, taking the values of 1-4, that measures the extent to which the

candidate is involved in sponsoring the ad, coded as follows, according to the sponsoring source

of the ad: 1 candidate; 2 candidate-party coordination; 3 party; 4 interest group/other.

Ad length: Length of the ad in seconds.

Ad cost : Cost of the ad, in $10000.
Media market : Media market where ad aired (usually at the metropolitan level). The sample

(AK and HI included) includes 210 media markets.

Television affiliate: TV affiliate. The sample includes the following 36 TV affiliates: AB,

ABC, ABC/UPN, AZT, AZTA, CAB, CBS, CNN, CW, FOX, FOX/UPN, IND, ION, MFX,

MNT, MNTV, Mund, MundoFox, NA, NBC, ND, PAX, SYN, TEL, TLF, UMA, UNI, UPN,

UPN/WEB, WB, WB/UPN, WTVT, WV, WVEA, WWSB, and WXPX.

Time of day : The part of day during which ad aired, including: Daytime, Early Fringe,

Early Morning, Early News, Late Fringe, Late News, Prime Access, and Prime Time.

Type of program: Type of television program during which ad aired. The sample covers 85

types of television programs.

Primary issue: The primary focus of the ad, in broad terms. Options include: Personal-

related issues, policy-related issues, both personal and policy related issues, neither personal

nor policy related issues.

State-related variable definitions40

GSP per capita: Gross State Product, normalized by state population. Source: BEA.

Corruption index : An index that merges two corruption indices from the Institute for Cor-

ruption Studies at Illinois State University. The first is the Corruption Convictions Index, which

provides a measure of per capita federal convictions relating to corruption (“criminal abuses

of public trust by government officials”), available up to 2014 for our sample period. For 2016

and 2018 we employ the Corruption Perceptions Index, which measures reporters’ perceptions

on the extent of corruption. Further descriptions are provided in Dincer and Johnston (2017).

We z-normalized each index to construct a unified corruption index for 2010-2020. Source of

underlying measures: Institute for Corruption Studies, Department of Economics, Illinois State

University.

Electoral competition: A binary indicator that takes the value 0 if both the state House and

Senate have a majority affiliated with the same party, and 1 otherwise. Source: Grossmann

40Variables in this group are at the U.S. state level.
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et al. (2021) and expanded manually.

Government share: The GSP share of government expenditures. Source: BEA.

State political institutions

Baseline budgeting rules : States are divided based on a binary variable that is 1 for states

that use current services baseline, and 0 if they use last year’s dollar budget as a baseline. The

former group includes: AR, AZ, CT, CO, DE, HI, ME, MA, NV, NC, OH, PA, VT, VA, WV,

WY. Source: Crain and Crain (1998).

Biennial budget : States are divided based on a binary variable that is 1 for states that have

an annual budget, and 0 if they have a biennial budget. The former group includes: AR, HI, IN,

KY, ME, MN, MT, NE, NV, NH, NC, ND, OH, OR, TX, VA, WA, WI, WY. Source: Kearns

(1994).

Strict balanced budget requirements : Cross-sectional measure of strict balanced budget re-

quirements based on the Stringency Index of ACIR (1987). The index is a number between

1 (low stringency) and 10 (high stringency) States with a measure below 5 are indexed at 0,

whereas the remaining group are marked with 1. States included in the former group are: AK,

AR, CA, CT, IL, LA, MA, MD, ME, MI, MN, MS, ND, NH, NV, NY, OR, PA, TX, VA, VT,

WA, WI, WY.

No debt limitations : States are divided based on a binary variable that is 1 for states that

have no debt limitations, and 0 otherwise. The former group includes: AR, CT, DE, FL, HI,

IL, LA, MA, MD, MI, MT, NC, NH, NY, NV, OK, PA, TN, VT. Source: ACIR (1987).

Direct democracy : States are divided based on a binary variable that is 1 for states that

have voter initiatives, and 0 otherwise. The former group includes: AK, AR, AZ, CA, CO,

FL, ID, IL, MA, ME, MI, MO, MT, NE, NV, ND, OH, OK, OR, SD, UT, WA, WY. Source:

Matsusaka (1995).

Party strength: States are divided based on a binary variable that is 1 for states with

relatively stronger parties based on the Mayhew Index (Mayhew (1986)), and 0 otherwise. The

latter group includes: CT, DE, IL, KY, MD, MO, NJ, NY, OH, PA, RI, WV. Source: Primo

and Snyder (2010).

Gubernatorial term limits : States are divided based on a binary variable that is 1 for states

that had gubernatorial term limits over the sample period, and 0 otherwise. The former group

includes: AK, AL, AR, AZ, CA, CO, DE, FL, GA, HI, ID, IN, KS, KY, LA, MA, MD, ME,

MI, MO, MS, MT, NC, NE, NJ, NM, NV, OH, OK, OR, PA, RI, SC, SD, TN, UT, VA, WA,

WV, WY. Source: National Governors Association.

Supermajority vote requirement : States are divided based on a binary variable that is 1 for

states that have supermajority vote requirement, and 0 otherwise. The former group includes:
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CA, DE, FL, GA, LA, MS, SD. Source: ACIR (1987).

Tax and expenditure limitations : States are divided based on a binary variable that is 1 for

states that have tax and expenditure limitations, and 0 otherwise. The former group includes:

AK, AZ, CA, CO, HI, ID, LA, MI, MT, NV, OR, RI, SC, TN, TX, UT, WA. Source: ACIR

(1987).

Combined committees : States are divided based on a binary variable that is 1 for states that

have combined tax and expenditure committees, and 0 otherwise. The former group includes:

AK, AL, CA, FL, HI, KS, KY, MA, ME, NJ, NY, OK, SC, TN, WI, WV. Source: ACIR (1987).

Appendix B Matched Recipients-Candidates

The following is a list, in alphabetical order, of the 564 matched donation recipients and ads’

beneficiaries (candidates): Abbott, Greg; Abercrombie, Neil; Abraham Jr, Ralph Lee; Abrams,

Stacey Yvonne; Adkins, Rocky J; Ahlquist, John Thomas; Aiona, Duke; Alley, Allen; Ander-

son, Arden; Angelle, Scott A; Apodaca, Jeff; Astorino, Rob; Baker Iii, Rushern; Baker, Charles

D; Baker, Charles D; Baldacci, John E; Ballantine, Patrick J; Balukoff, A J; Barbour, Haley;

Barnes, Clark; Barnes, Roy; Barnett, Jim; Barrett, Charles Daniel; Barrett, Thomas M; Battle,

Tommy; Bayless, Betsey; Beauprez, Robert L; Bebout, Eli; Begich, Mark P; Bennett, Kenneth

Roy; Benson, Craig R; Bentley, Robert Julian; Berwick, Donald M; Beshear, Andy; Beshear,

Steven L; Bevin, Matthew G; Birmingham, Thomas; Biss, Daniel; Black, Diane; Blagojevich,

Rod R; Blanco, Kathleen Babineaux; Block, Kenneth J; Blossman Jr, Jack; Blunt, Matt; Bo-

nior, David E; Boughton, Mark D; Boulton, Nathaniel R; Boyd, Randy; Brady, Bill; Branstad,
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