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Abstract

Many policy problems are inherently dynamic, and outcomes worsen if policy
is not adapted to changing circumstances. However, even if everyone agrees on
how to address the problem, negotiations do not occur in a vacuum. Thus,
ideological conflicts can infect even common-value issues, distorting negotiation
dynamics and generating inefficiency. We develop a dynamic bargaining model
to study when and how this ideological infection emerges. We find that dynamic
policy problems are vulnerable to ideological infection precisely because the costs
of inaction compound over time. Furthermore, inefficiency is inevitable when
players anticipate conflict to rapidly intensify on the ideological dimension. Our
findings thus offer a stark warning: even issues with clear common ground may

be unable to escape political contagion.
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1 Introduction

Many policy problems are inherently dynamic. A crisis left unaddressed worsens over time,
requiring increasingly bold interventions. Infrastructure deteriorates, necessitating greater
investment tomorrow. Rapid technological innovations continually reshape society, present-
ing governments with new and evolving challenges.

Given the growing price of inaction on these issues, one might expect little disagreement
among policymakers—at least on the direction policy should move. But policymaking does
not occur in a vacuum. Instead, it unfolds in a strategic environment where different issues
are often bundled together, linking common-value policies with ideologically divisive ones.
Omnibus bills, which package unrelated policies together, are a standard tool in legislative
bargaining (Krutz, 2001; Clinton and Lapinski, 2006; Hazama and Iba, 2017; MeBerschmidt,
2021). Similarly, issue linkage is a key tactic in international negotiations (Tollison and
Willett, 1979; Keohane, 1984). As a result, policy proposals that would face little opposition
in isolation instead often become entangled with more contentious debates.

Bargaining over multiple issues at once can fundamentally alter the ability of negotiating
parties to address policy problems. It enables an agenda setter to extract concessions on
ideological or contentious policy dimensions by leveraging the urgency of a shared policy
problem. In a rapidly evolving world, this creates an incentive to delay striking an efficient
agreement today, in order to maximize ideological concessions tomorrow. As a consequence,
conflict over an ideological issue may spill over and distort bargaining on an issue where
both sides have an interest in cooperation. The risk of this kind of ideological infection is
not just theoretical. For example, due to the joint interests of the United States and China in
addressing climate change, in a 2021 interview China’s Foreign Minister Wang Yi described
the issue as an “oasis,” but went on to state that “surrounding the oasis is a desert, and the

oasis could be desertified very soon. China-U.S. climate co-operation cannot be separated



from the wider environment of China-U.S. relations.” (Stanway, 2021).! Likewise, in the
context of domestic policymaking in the United States, issue bundling is often blamed for
legislative inaction and delays in Congress, with the consequence that ‘public policy does
not adjust to changing economic and demographic circumstances’ (Barber et al. 2015, p.
41).

In this paper, we develop a game-theoretic model to identify the conditions under which
an “oasis” turns into a “desert”. We find that it is precisely the dynamic nature of the policy
problems described above, where the common costs of inaction compound over time, that
makes them vulnerable to being infected by other more contentious issues. Furthermore,
inefficient outcomes on the common-values policy problem are inevitable when players also
anticipate rapidly intensifying disagreements on the ideological dimension. Interestingly, the
players delay coming to an efficient agreement today despite knowing their opponent will
become more entrenched tomorrow, and thus less willing to yield ideological concessions. In
contrast to prior work, we show that inefficiencies can emerge even in policy areas where
players know ideological disagreement will never arise, and even if there is no change in
proposal power.

In our model, two players repeatedly bargain over both an ideological issue and a common-
values issue. The proposer each period offers a policy on each dimension, and the veto player
accepts or rejects the entire bundle of policies. On each issue, the policy that is implemented
today becomes the status quo tomorrow. To model the dynamic nature of policy issues,
we allow the players’ preferences on both dimensions to evolve over time. The players’
preferences on the common-values dimension are aligned and change in the same way over
time. In contrast, on the ideological dimension players disagree on the optimal policy, and
this disagreement may grow over time. We further discuss below different interpretations of

this preference evolution.

LChina’s vulnerability to climate change has pushed leader Xi Jinping to pledge to peak carbon dioxide
emissions before 2030, and achieve carbon neutrality before 2060. For their part, the Biden administration
had committed to similarly ambitious goals, pledging to achieve a net-zero emissions economy by 2050.



As highlighted above, the ability to link multiple issues together can alter strategic incen-
tives when bargaining. In a static world, this form of issue linkage generates no detrimental
spillovers from the ideological issue to the common-values one. The efficient policy on the di-
mension of agreement also maximizes the ideological concessions the proposer can obtain. As
such, in equilibrium, there is no ideological infection of preferences over the common-values
dimension, and hence no impediment to the players adopting the commonly beneficial pol-
icy. In a dynamic setting, however, this is not always true. The policy implemented on
the common-values dimension today influences the ideological concessions the proposer can
extract from the veto player tomorrow. In turn, this generates the potential for players to
prefer inefficient policies.

We find that a necessary condition for the players’ preferences on the common-values
dimension to become infected is that the marginal cost of inefficiency on this dimension in-
creases over time. This creates compounding costs on the common-values issue, so that any
residual inefficiency the players inherit from the past becomes more and more detrimental
over time. This condition captures the way in which many policy problems evolve. Under-
investment today becomes even more costly as infrastructure continues deteriorating, or a
pandemic that is left unaddressed spreads more and more rapidly.

Increasing marginal costs of inefficiency ensure that, for one or both players, today’s price
of distorting the common-values policy away from the optimum is smaller than the ideological
concessions this residual inefficiency will buy in the future. Absent this compounding, neither
player is incentivized to pursue an inefficient policy on the common-values dimension, since
any future gain on the ideological dimension is completely offset by the immediate cost of
deviating from today’s optimal common-values policy. Thus, the equilibrium common-values
policy is efficient.

While necessary, increasing marginal costs are not enough to generate inefficiency. The
evolution of the ideological dimension are plays a crucial role. To see why, suppose that

the conflict on the ideological dimension increases slowly. In this case, the evolution on



the common-values dimension (i.e., the worsening of the crisis, the decay in infrastructures)
provides the proposer enough leverage to pass his ideal point tomorrow, even if the policy is
efficient today. Under certain values of the status quo, this is enough to ensure an efficient
policy in equilibrium, even with compounding costs on the common-values dimension.

Conversely, when conflict on the ideological dimension intensifies rapidly, ideological in-
fection of the common-values dimension becomes unavoidable. In this scenario, the proposer
prefers to undershoot the optimal common-values policy today, e.g., underinvest in infras-
tructure or only partially address a crisis, to strengthen his bargaining position on the ideo-
logical dimension tomorrow. Instead, the veto player prefers to overshoot the optimal policy
today to constrain the proposer tomorrow, e.g., investing to not only fix but also prevent
future infrastructure decay or further crises. As a consequence, the equilibrium common-
values policy is always inefficient. Thus, in the presence of compounding costs of inefficiency,
rapidly intensifying disagreement on the dimension of conflict is sufficient to guarantee that
ideological infection emerges.

Finally, we characterize the form the inefficiency takes in equilibrium and the location of
the ideological policy. Depending on the environment, inefficiency may manifest as proposer-
induced undershooting or veto-induced overshooting. Importantly, we find that, under some
conditions, the proposer undershoots the optimal common-values policy and chooses an
ideological policy more moderate than both its first and second-period ideal points. This
last result highlights that the proposer may choose an inefficient policy to preserve leverage
for the future even when he still needs leverage today. In this case, a more efficient policy
would allow the proposer to reduce costs on the common-values dimension and shift today’s
ideological policy in their preferred direction. However, the compounding costs of inefficiency
enable the proposer to better exploit the common-values dimension for ideological concessions
in the future.

Our model makes several simplifying assumptions to better illuminate how inefficiency

arises in a dynamically changing environment. However, we show that our main results



are robust to a number of extensions. First, we find that political turnover can limit the
degree of inefficiency by generating uncertainty over who will hold proposal power, but can
also create inefficiency when none existed before. Second, our baseline model assumes the
players can perfectly predict the evolution of preferences. However, in an extension, we show
that just the possibility of rapidly increasing conflict is enough to generate infection with
compounding costs on the common-values dimension, even if conflict does not increase in
expectation. Our final extension shows that inefficiencies can persist even when bargaining

continues over a long time horizon.

1.1 Applications and Implications

We now briefly return to the examples mentioned above where our model may explain how
dynamic policy problems become entangled with contentious issues, leading to ideological

infection of the common-values issues and policy inefficiencies.

China, the United States, and Climate Change. As mentioned above, US-China
climate negotiations during the Biden administration provide an example of ideological in-
fection under evolving policy problems. The warning of China’s Foreign Minister underscores
that climate cooperation cannot be entirely isolated from other aspects of the bilateral re-
lationship, and suggests that a cooperative approach to climate change might be difficult to
sustain if tensions in other areas continue to escalate. Indeed, climate change and the issue
of Taiwan are both rapidly evolving. After a period of fragile reconciliation beginning in the
late 1980s, tensions between China and Taiwan started intensifying with the election of Tsai
Ing-wen, from the traditionally pro-independence Democratic Progressive Party, as Taiwan’s
first female president in 2016. In this same period, the US has increased its economic re-
lations with Taiwan. These developments have made the issue more salient for both of the

bargaining parties. On the other hand, climate-induced disasters have grown increasingly



severe and frequent.? Thus, even when both countries agree on the urgent need to address
an increasingly costly climate crisis, their cooperation on climate policy remains vulnerable

because it can be used as leverage to gain concessions on the issue of Taiwan’s sovereignty.®

Congress, Conflict Expansion, and Ideological Polarization. Two important obser-
vations often characterize accounts of American politics. First, political parties are growing
increasingly polarized. Looking at the United States Congress, measures of polarization
were quite low until the mid 1970s, but have seen a steep increase since that time (Barber
et al., 2015). Second, while political conflict between the parties has remained organized
along classic dimensions of polarization, other issues ‘have been absorbed into it’ (Barber
et al., 2015, p. 23). Indeed, Lee (2005) describes how partisan divisions now extend to is-
sues such as good government, disaster relief, and transportation programs, areas where we
would expect the preferences of ‘both parties and all voters [to be] located at a single point’
(Stokes 1963, p. 372).* As such, political parties appear to be polarized on virtually all
policy dimensions, including those with little or no ideological connotation. Consequently,
in recent decades we have witnessed a stark decrease in the ability of Congress to legislative
efficiently, even on common-values issues (Layman, Carsey and Horowitz, 2006). This case
highlights how increasing polarization can generate ideological infection of common-values
policy problems, with Congress seemingly unable, or unwilling, to address even the most
pressing issues facing the country, instead choosing to ‘kick the can down the road (...) and

govern by (artificial) crises’ (Barber et al. 2015, p. 41).

Broader Implications. These cases highlight the broader implications of our theory for
understanding conflict dynamics and political polarization, offering both reason for optimism

and cause for concern. On the hopeful side, our findings suggest that polarization does not

2https://wwwpbs4org/newshour/science/scientistsfconfirm*globalffloodsfandfdroughtsfworsenedfbyfclimatefchange.

3https://time.com/6295941/us—china—climate—cooperation—chauenge/.

4The insights of our model would still apply if, for example, there is some disagreement about the optimal
degree of disaster relief, but a continuing disaster moves preferences in the same direction.


https://www.pbs.org/newshour/science/scientists-confirm-global-floods-and-droughts-worsened-by-climate-change
https://time.com/6295941/us-china-climate-cooperation-challenge/

necessarily stem from deep-seated disagreements but can instead arise from strategic incen-
tives in bundled bargaining. This opens the door for institutional reforms aimed at reducing
polarization and improving efficiency. For instance, many countries allow the executive to
exercise a line-item veto, rejecting specific provisions of a bill without vetoing it entirely.
This mechanism eliminates the proposer’s ability to exploit inefficiencies for strategic gain.
Notably, the U.S. introduced a line-item veto in 1996 precisely to curb pork-barrel spending,
only for the Supreme Court to strike it down as unconstitutional two years later.

Less optimistically, our theory suggests that in an era of rapid change, growing ideological
polarization, and intensifying global tensions, the notion that any issue can remain untouched
by these forces may be an illusion. Even in the stark case we consider in our model—where
no fundamental disagreement exists on the common-values dimension—ideological infection

often proves inevitable.

1.2 Contribution to the Literature

Our paper unpacks how the ability to bundle multiple issues together influences bargaining
outcomes in a dynamic environment. Other works study the effects of bundling different
dimensions, but consider a one-shot interaction or assume bargaining concludes once an
agreement is reached (e.g., Fershtman, 1990; Jackson and Moselle, 2002; Chen and Eraslan,
2013; Salam, 2020). Consequently, the inefficiencies we find due to evolving preferences and
an endogenous status quo do not arise in these models.

Similar to our paper, Callander and Martin (2017) studies an endogenous status quo
bargaining model where policies have an ideological and a (common values) quality com-
ponent. Quality decays over time but can be restored. However, in Callander and Martin
(2017) there is never inefficiency on the equilibrium path of play, i.e., the proposer never
underinvests in quality for future leverage. Our analysis highlights two important features
of the environment that drive this difference in outcomes. First, we find that the proposer

develops a preference for inefficiency only when players anticipate intensifying disagreements



on the dimension of conflict in the future. Polarization on the ideological dimension does
not change over time in Callander and Martin (2017), and therefore proposer-induced inef-
ficiency cannot arise. Second, in Callander and Martin (2017) parties cannot overinvest in
quality today to avoid future decay. Thus, the veto-player induced overshooting inefficiency
that emerges in our setting cannot occur in their model.

A small number of other papers have also analyzed how dynamic incentives can lead to
inefficient agreements and delay when players bargain over multiple issues. Fox and Polborn
(2024) analyze how different veto institutions alter parties’ incentives to inefficiently bundle
common-values policies with divisive policies. However, in Fox and Polborn (2024) policies
do not continue across periods, as such the incentive to maintain leverage for tomorrow,
which is crucial in our model, does not exist in their setting.

Incentives to preserve leverage for the future also exist in Acharya and Ortner (2013)
and Lee (2020). However, the emergence of inefficiency in these models depends crucially on
two assumptions. First, not all issues (or goods) are immediately available for the players
to bargain over. Second, the two players place different weights on each issue.” Under
these assumptions, agreements may be delayed because one player values today’s issues less
and waits to bundle with his preferred issues when it becomes available in the future. In
this sense, in these papers inefficiency emerges when the proposer does not ‘need’ leverage
today. In our model, neither of these features are present, yet parties still agree to inefficient
policies. In particular, all issues are available in each period, and equally valued by both
players. Rather we assume preferences can evolve over time and inefficiency in multi-issue
bargaining arises due to increasing marginal costs on the common-values dimension.’

This difference in mechanisms is emphasized by our unique finding that the proposer

sometimes pursues an inefficient common-values policy even when doing does not allow him

°In Lee (2020), on each issue both players prefer the alternative policy to the status quo, but the payoff
they obtain from the alternative is different.

6A further difference is that we consider a setting where players can pass policy on the same issue multiple
times, while agreement in Acharya and Ortner (2013) and Lee (2020) settles (at least partially) the issue.
Additionally, there is no scope for veto-player induced overshooting in either paper. On the other hand, our
model abstracts from elections, whereas Lee (2020) explicitly incorporates voters.



to pull the ideological policy at least to his first-period ideal point.” Thus, our analysis com-
plements these papers by explaining situations in which issue bundling leads to inefficiency,
even when all issues are available to bargain over and doing so is also ideologically costly.
From an empirical standpoint, this seems to be the relevant case for the applications we dis-
cuss above. For example, the U.S. and China have had the opportunity to bargain over both
Taiwan and climate change for many years, and it is unlikely that the U.S. or China is willing
to stall an effective environmental agreement because one country has already obtained its
current ideal policy on Taiwan (or places very little weight on the issue).

More broadly our research contributes to the extensive political economy literature that
explores bargaining with an endogenous status quo (see Eraslan, Evdokimov and Zapal
(2022) for a review of this literature). Previous papers in this literature that incorporate
multiple policy dimensions have focused on issues of existence (Duggan and Kalandrakis,
2012) and indeterminacy (Anesi and Duggan, 2018) of equilibria. Closer to our work, Penn
(2009) allows for multiple dimensions and characterizes how continuing policies can distort
preferences. However, proposals are exogenous in her model, which focuses on voting be-
havior. In contrast, the endogeneity of proposals is a crucial determinant of preferences our
model. Chen and Eraslan (2017) also analyzes dynamic bargaining with multiple policy di-
mensions, but assumes parties can only address one issue at a time. Instead, we specifically
focus on the effects of bundling different dimensions.

The mechanism that generates inefficiency in our setting differs from models of endoge-
nous status quo bargaining over one dimension. Previous papers have found inefficiencies
that stem from motives such as insurance against turnover (Buisseret and Bernhardt, 2017)
or the possibility of developing future conflict on the issue (Riboni and Ruge-Murcia, 2008;
Zapal, 2011; Dziuda and Loeper, 2016; Austen-Smith et al., 2019). Instead, in our model,

distortions are due to the multidimensionality of the policy space combined with the evolu-

"In the Appendix, we formalize the difference between these papers and our mechanism. We shut down
compounding costs on the common-values issue but allow the players to weight the dimensions differently.
We show that, while the policy outcome can be inefficient, the proposer only ever maintains leverage on the
common-values dimension if he also pulls the ideological policy at least as far as his first-period ideal point.



tion of preferences over time. We demonstrate that in a multidimensional world preferences
over a common-values issue can become distorted even when the proposer is guaranteed to
remain in power indefinitely, and the players are certain they will never disagree on this
dimension.® As such, the potential for inefficiency to emerge may be even more severe than
previously shown.

Finally, our work is also related to studies that analyze multidimensional bargaining
where players can make transfers to each other (e.g., Austen-Smith and Banks, 1988; Dier-
meier and Merlo, 2000). Similar to a transfer, our proposer can use the common-values di-
mension to obtain favorable policy on the partisan dimension. However, the common-values
dimension in our model differs from a transfer because both players benefit from moving
policy to the common-values ideal point, therefore inefficiency is costly for the proposer as

well.

2 The Model

Players and policies. There are two players, a proposer (P) and veto (V'), who interact
over two periods, t € {1,2}. The policy space is composed of an ideological dimension X = R
and a common-values dimension Y = R. In every period ¢, the players bargain to determine

a policy outcome (zy,y;) € X x Y = R2,

Preferences. The stage utility to player i € {P,V'} in period ¢ from a policy outcome (z, y)
is ;s (z) + v¢(y), where we define uy(r) = u(x — &%) and vy(y) = v(y — ;). We assume u and
v are twice differentiable with continuous second derivatives, that wu is strictly concave, and
that both functions are single peaked at 0. Thus, player ¢’s statically optimal policy in period
t is given by its ideal point (¢, 7;) € R?. Additionally, let u; (%) = vs(9;) = 0. The standard

quadratic loss function —(x — 2%)2, for example, satisfies these conditions. In each period,

8This distinguishes our work from papers that find strategic polarization on a single dimension that can
exhibit conflict (Dziuda and Loeper, 2018), or that study how the potential for future changes in polarization
impact the selection of procedural rules (Diermeier, Prato and Vlaicu, 2020).
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player P’s preferred ideological policy is to the right of player V, 2 < #F and we allow
conflict on the ideological dimension to (weakly) increase over time, 5 < 2] < 27 < &', To
reduce the number of cases, on the common-values issue we assume the shared ideal policy
(weakly) increases over time, §; < ¥s.

In our baseline model, the sequence of ideal policies is common knowledge. Thus, the
evolution of preferences is deterministic and the parties in our baseline model face no uncer-
tainty. We later discuss the robustness of our results to relaxing this perfect foresight.

Player ¢’s payoff in the dynamic game is given by:

Z Ui (1) + ve(Ye),

te{1,2}

where for simplicity we assume no discounting.

Political environment. At the start of each period ¢ € {1,2} player P makes a proposal
(z¢,y;) € R?, which consists of a policy on the ideological issue, z; € X, and a policy on
the common-values issue, y; € Y. Next, player V' decides whether to accept or reject the
proposal. If the proposal is accepted then the policy outcome in period t is (x4, y;). If the
proposal is rejected then the policy outcome in period ¢ is (zf,y{) € R?, where (z{, y{) is the
status quo in period ¢t. Thus, proposals on the two dimensions are bundled together.

The policy outcome in the current period becomes the status quo in the subsequent pe-
riod. Thus, if (x1,y;) is the policy outcome in period 1 then the status quo in period 2
is (23,9y3) = (z1,y1). The status quo at the beginning of the game is exogenously set at

(1, y1) € R?.

A definition of efficiency. In our analysis below, we will use the following terminology:

Definition 1. A policy outcome (xy,y;) in period t is efficient if it sets the common-values

policy at y; = y;. Otherwise, a policy (xy,y;) is inefficient.
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According to our definition, an inefficient outcome is always Pareto inefficient as well
(both statically and dynamically). Specifically, static Pareto efficiency requires (x;,y;) €
[z}, 2F] x {9}, i.e., efficiency on Y and policy in the gridlock interval on X. Given our fo-
cus on understanding when players cannot agree on the common-values issue, our definition
sidesteps that even with efficiency on the common-values dimension the outcome may be
Pareto inefficient if the ideological policy z; is not in the interval [z}, 1]
Discussion of the model. In our baseline model there is no turnover in proposers, no
uncertainty about changes in ideal points, and no asymmetry across players’ utility functions
(besides ideal points). These assumptions allow us to isolate the mechanism that drives our
results, while shutting down features that have previously been shown to cause inefficiency.
Additionally, we consider a two-period model in order to obtain sharper results. However,
none of these assumptions undermine the core mechanism of our model. We later consider
extensions relaxing each of these assumptions.

In order to more clearly illustrate our results, we assume the players share exactly the
same ideal policy on the Y dimension. However, our intuitions apply broadly to cases in
which players face some disagreement on this dimension, but the status quo is outside of the
gridlock interval and the players’ ideal points shift in the same direction over time. In other
words, the crucial feature of the Y dimension is that players always agree on the optimal
direction of policy change. For example, even if the US and China disagree on who should
shoulder more of the burden for addressing climate change, they may agree that more needs
to be done as the situation worsens.

In contrast, the assumption that 2y < 2} < 27 < 2% ensures that the X dimension

always features conflict and thus distinguishes it from a common-values dimension.” Absent

this assumption, a policy that is in the gridlock interval on X in the first period can become

9Likewise, assuming u is concave ensures that the players become more resistant to changes on the X
dimension when their ideal points move apart, capturing the idea of increasing conflict. We further discuss
this in the Appendix.
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unstuck, even without the Y dimension, if the ideal points of both players move closer
together or shift in the same direction in the second period. Indeed, our analysis highlights
that in a dynamic setting distinguishing policy issues that feature conflict from those with
common values depends both on the current location of ideal points and how these ideal
points change over time. Figure 1 depicts an example of this evolution.

To clearly illuminate our mechanism we limit the number of degrees of freedom by fixing
the shapes of v and u across periods, and only allowing the ideal points to shift. However,
under relatively mild assumptions, which ensure that players still become more entrenched
on the X dimension between periods, our results are robust even if we allow these shapes
to change as well. Thus, the insights of our model can apply to a broad number of ways in
which preferences may change. In the Appendix we prove our results while allowing for v
and u change over time.

In order to sharpen the intuition behind our results, players in our baseline model can
perfectly anticipate how their own ideal points will change in the future. This perfect fore-
sight, however, is not essential to our logic. As we discuss in Section 4, similar incentives
exist when the players face uncertainty over the evolution of optimal policies and even if, in

expectation, conflict on the ideological dimension remains unchanged.

Y2l ® ®
Y1 1
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Figure 1: Example of increasing polarization in the evolution of preferences.

Examples of changing preferences. Thus, the two key features of our model are the

multidimensionality of the policy space and the possibility of changing preferences on these
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dimensions. We now give some brief examples which microfound how preferences can shift
over each policy dimension.

First, consider the evolution of preference over the common-values dimension. One di-
rect interpretation is that ideal points may shift due to changes in the environment, e.g.,
v(y) = —(y — 6;)®. For example, the players may anticipate that innovations will make
green technologies cheaper, increasing the optimal amount of green energy sources used in
the future compared to today.

More generally, changing preferences on Y can capture evolving circumstances that alter
the optimal policy intervention, for example due to a worsening crisis or deteriorating infras-
tructure.’” In each of these cases, the statically optimal policy changes from one period to
the next.!! To fix ideas, interpret ¢, as the statically optimal amount of investment needed
to fix infrastructure today or address the ongoing crisis today. Even with investments today,
infrastructure may continue to deteriorate or the crisis may persist (or a new one emerge). As
such, the marginal benefit from investing more resources increases as the problem worsens.
In turn, the statically optimal level of investment increases over time.'?

Next, consider the evolution of the conflict on the X dimension. In general, bargaining
players can anticipate changes in their future preferences as a result of the evolution of a
policy-relevant state of the world. Suppose that player ¢’s preferences in period ¢ are given
by w;(z — B; x 0;), where 6, > 0, 5; > 0 and 5_; < 0. Here, the two players agree on the
fundamental state of the world 6;, but disagree on the implications for optimal policies. Then,
our assumption of weakly increasing conflict reflects a situation where players anticipate 6,

increasing over time, increasing the distance in their respective induced ideal points. For

OTmportant for our framework is that policymakers can invest to not only correct, but also possibly
prevent, this decay.

HTn the Appendix we also allow the shape of v to change over time, which further captures how the
payoffs from not adjusting policy can change over time. In this case, infection can still emerge if ¢ is fixed
but preferences intensify over time, e.g., 6;v(y) with 6 > 6;.

12Depending on the application, it may be more accurate to model a crisis as shifting the status quo, as
in Callander and Martin (2017), rather than preferences. However, in either case, the crucial feature for
our results is that the marginal cost of inefficiency on Y increases over time. As such, we opt for the more
streamlined setting where preferences can change on both dimension.
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example, this can capture the observation that globalization has contributed to an increase
in polarization, with an intensifying conflict between left- and right-wing parties on issues
such as immigration or economic protectionism.

Alternatively, the assumption of increasing conflict can capture that the players foresee
the salience of the divisive issue to increase. For example, consider two countries bargaining
over a territory of size 1 in each period. Initially, the payoff to controlling a share x € [0, 1]
of the territory is u(z). However, the countries expect the territory to become strategically
more important or more valuable in the future, and thus the payoff from controlling share
x in the second period increases to fu(z), with # > 1. In this case, countries prefer to
control the entire territory in both periods, but the increased value from controlling any
share x € [0,1] makes each country more sensitive to losing territory. In this example,
the players’ ideal point remains fixed, but their preferences intensify. Notice that this is a
slightly different operationalization of increasing conflict, but it is qualitatively equivalent
to the baseline presented above, as we demonstrate in Section 4.

Within the context of legislative bargaining, shifting ideal points can also model (in re-
duced form) situations in which parties expect increasing polarization among their respective
constituents or members, continuing the trend of previous decades. In this view, the party
leadership acts as a delegate of the members. As a result, if the party anticipates an evolu-
tion in the preferences of its base, it will act as if it expects its own preferences to change.
As long as the party leadership aims at maximizing the long-run welfare of the party, it
will face the dynamic incentives we describe in the model (this is true even if the members

themselves do not foresee the preference evolution).

13See Rodrik (2021) for a review of the literature on this topic, discussing how globalization and the
resulting labor market shocks can increase polarization by driving a ‘greater wedge between winners and
losers’ of this process (p. 164).
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3 Analysis

Moving to the analysis, our solution concept is subgame perfect equilibrium and we proceed
by backwards induction. In the second period, players only consider their static payoffs.

Thus, V accepts any policy (x,y) such that:

uy2(x) + v2(y) > uyva(xd) + v2(yd). (1)

V' is only willing to accept an ideological policy that moves farther away from its ideal
point on X if the proposal improves on the common-values status quo. Consequently, if the
inherited status quo is inefficient, ya # @2, then P can extract concessions on the conflict
dimension by proposing a bundle that moves the common-values policy closer to s.

In equilibrium, P chooses its proposal to maximize ups(x) + v2(y) subject to (1). Let

Z(xd, y3) be the upper solution to:
uy2 () + va(P2) = uya(23) + va(ys). (2)

Lemma 1 characterizes P’s optimal second-period proposal.
Lemma 1. In the second period P proposes ys = o and x5(xd, y3) = min {izf,f(m%, yg)}.

Proposing y = > maximizes V’s utility from the offer on the common-values dimension,
and thus maximizes Vs willingness to accept a worse payoff on the ideological dimension. As
such, the efficient policy y = 7 both maximizes P’s payoff on the common-values dimension
and the extent to which P can move the outcome towards its ideal policy #. Therefore,
the equilibrium policy outcome is always efficient, emphasizing that the ability to bundle
dimensions does not lead to inefficiency absent dynamic motives.

Lemma 1 emphasizes that the second-period equilibrium outcome depends on the pol-

icy implemented in the previous period. Turning to the first period, then, the players mus
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balance their static preferences against their dynamic incentives. The players’ dynamically
optimal policies induced by these strategic considerations are central to our concept of ide-
ological infection. It is therefore useful to introduce the following definition of a player’s

dynamic ideal point.

Definition 2. Player i’s dynamic ideal point (25, 74) solves

H;%X uin () + v1(y) + win (xé(:c, y))

Thus player i’s dynamic ideal point is the policy that ¢ would choose to implement today,
anticipating bargaining tomorrow.

Lemma 2 provides an initial characterization of these dynamic ideal points.

Lemma 2. On the Y dimension Qf <1 < g)}{. On the X dimension 3%¥ < :z}{ < fc}/ and

“P AP o~ AP
T <r; <1 .

Although both players prefer the efficient common-values policy today, their incentives to
influence future policy outcomes can lead to divergent dynamic preferences. From equation
(1), we see that moving ya further from ¢, increases T(x4, y4), i.e., it increases the proposer’s
second-period leverage. As such, the proposer’s second-period equilibrium payoff increases
when the inherited common-values policy is further from ¢s, as shown in Figure 2. Conversely,
the veto player’s second-period payoff increases when y; moves closer to s, as this limits
the proposer’s leverage in the second period. Consequently, P prefers a policy that weakly
undershoots the efficient common-values policy, 95 < §; < 2, while V prefers a policy
that weakly overshoots it, 41 < gy < §2. As we will show, under some conditions these
inequalities hold strictly, leading to ideological infection.

Notice that each player’s dynamic preferences on the conflict dimension can also be
distorted from its static ideal policy. For player i a policy closer to &% improves its equilibrium
policy payoff tomorrow and worsens the other player’s. As such, each player’s dynamic ideal

point lies in between its first and second-period optimum.
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Figure 2: Second-period equilibrium payoffs as a function of yg, if players have quadratic utility
on both dimensions.

It is important to note that this distortion of preferences on X would emerge even in
a model without the Y dimension. Absent the Y dimension, policy is always stuck (in
the gridlock interval) and P’s dynamic ideal point is again in (2%, #1), as this balances its
payoff from today versus tomorrow. In contrast, in a model with only the Y dimension
there is no difficulty in agreeing to the efficient policy today and tomorrow. Consequently,
any preference divergence on the common-values dimension is due solely to the existence of
multiple dimensions.

We now formally introduce the concept of ideological infection.

Definition 3. If §} = §¥ = 4 there is no ideological infection. Otherwise, if §% # 4% then

there is ideological infection. In particular, if § # 91 then i’s preferences are infected.

Ideological infection emerges when one (or both) players prefer an inefficient common-
values policy in the first period. In the subsequent sections, we unpack the conditions under
which ideological infection occurs, when infection leads to inefficient policy outcomes, and

the form of inefficiency that emerges.

3.1 The Role of Compounding Costs of Inefficiency

We first provide a necessary condition for ideological infection to emerge. Although players

have dynamic incentives to distort policy in the first period, any inefficiency exploited to gain
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an advantage tomorrow imposes a cost on both players today. Thus, the players’ dynamic
incentives do not necessarily lead to infection of preferences on the common-values dimension.
We show that the key feature is whether the gains from moving policy to be more efficient are
relatively greater in the second period or the first. Specifically, whether ideological infection
can occur in equilibrium depends on the marginal cost of an inefficient policy in the first

period versus the second period. We describe this condition with the following definition:

Definition 4. The costs of inefficiency are compounding over time if the following condition

holds:

vy(y) > Vi (y) fory <. (3)

Instead, the costs of inefficiency reduce over time if:

vy(y) < vy(y) fory < i

Notice that if the costs of inefficiency reduce over time then it must be the case that
U1 = Yo, as otherwise v4(g1) > 0 = v{(91). Instead, if (3) holds then we must have §; < 7.
Thus, in our baseline model, the costs of inefficiency compounding is equivalent to movement
in the common-values ideal point.'

To see the importance of compounding costs for infection, first consider P’s preferences
and suppose v is concave. Figure 3 illustrates such a case. Recall that an inefficient policy
that undershoots g; imposes costs on both parties in the first period and increases the cost
to the veto player for maintaining the status quo in the second period. In turn, this allows
P to pull x4 closer to #5. Thus, ideological infection of the proposer’s preferences requires

that the anticipated increase in ideological concessions from the veto player in the second

14We adopt the definition of compounding in terms of condition (3), rather than the change in §;, because
our analysis in the Appendix allows the shape of v to change over time. Under this generalization, the two
concepts are no longer equivalent and it becomes clear that increasing marginal costs of inefficiency is the
crucial necessary condition for ideological infection.
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Figure 3: Common-values utility in first and second period.

period is higher than the immediate cost.

Under concavity, compounding costs of inefficiency imply that:

[va(y) — v2(91)] > |v1(y) — vi()] (4)

for any y < ¢;. In turn, inequality (4) indicates that the increased second-period cost on the
veto player is greater than the cost that both parties pay for inefficiency in the first period
(as shown in Figure 3). This wedge in the cost of residual inefficiency today and tomorrow
creates the possibility for P to benefit from a policy that undershoots the static optimum
on Y. If instead v)(y) < vi(y) for y < ¢, then tomorrow’s ideological gains are always lower
than today’s cost of inefficiency, and the proposer’s preferences are not infected.

A similar logic explains V’s dynamic preferences. If the costs of inefficiency reduce over
time, then ¢, = 1, thus, the efficient first-period policy is also the policy that minimizes the

proposer’s leverage in the second period. Consequently, the efficient policy is dynamically

vy (y)
v (y)

optimal for the veto player. As such, < 1 immediately removes any distortion of V’s

preferences. If instead Zégg > 1 then the wedge in the cost of residual inefficiency creates
1

the possibility that V' benefits from overshooting ¢, and therefore V’s preferences may be
infected.
Building on this discussion, Proposition 1 shows that reducing costs of inefficiency over

time eliminates ideological infection.
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Proposition 1. If the costs of inefficiency reduce over time then there is no ideological

infection, 9} = 9y = 1. Furthermore, the equilibrium policy outcome is efficient, y; = 9.

Absent ideological infection neither player has a preference for inefficiency, and the players
have no difficulty coming to an efficient agreement. Thus, on issues for which the cost of

inefficiency reduces over time, efficiency prevails.

3.2 The Role of Increasing Ideological Conflict

Our previous results establish that ideological infection never emerges when the costs of
inefficiency reduce over time, and thus some degree of compounding is necessary. We now
complete the analysis by showing that whether infection actually emerges in equilibrium
also depends on how preferences evolve on the X dimension. Specifically, we find that, with
compounding costs of inefficiency, a sufficient condition for infection is rapidly increasing
conflict on the ideological dimension.

Throughout this section we maintain the assumption that the costs of inefficiency are

compounding over time. Recall that this implies ; < 7.

Assumption 1. The costs of inefficiency are compounding over time:

vy(y) > vy (y) for all y < 1. (5)

To characterize the conditions under which each player’s preferences are infected we first

define two cut-points:

up = UVQ(i'{D) + Ug(@l), (6)

uy = UVl(iX) + Ul(ﬂg) + UVQ@X) + Uz(@X)> (7)

where (2Y,4Y) characterizes V’s dynamic ideal point in the case where P does not obtain

2 in the second period. Proposition 2 now characterizes when each player’s preferences are
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infected.
Proposition 2.
1. Vs preferences are infected if and only if uyo(2¥) < Uy; and
2. P’s preferences are infected if and only if uy»(2L) < up.
Furthermore, up < uy .

Whether compounding costs of inefficiency generate infection depends on the anticipated
degree of conflict in the future, characterized by uy(2%). To see why, consider the condition

for P’s preferences to not be infected:

wyo (&) + va(G2) > Up = uya(27) + va(i) (8)

In this case, the increase in conflict on the ideological dimension is low relative to the
change on the common-values dimension. Specifically, if condition (8) is satisfied then P
has enough leverage in the second period to pass its ideal point, even if the status quo is
at the first-period efficient policy ;. As such, P has no incentive to undershoot on the
common-values dimension, or implement an extreme policy on the ideological dimension. In
contrast, if the players anticipate significant conflict in the second period, uy+(2¥) < up,
then P does not have enough leverage to get its preferred policy when the inherited status

quo is (2, 91). As a consequence, P’s dynamically optimal policy undershoots the efficient

~

Y1

Notice that we can rewrite condition (8) as uy9(21) — uy2(25) < ve(g2) — v2(71). Thus,
under this condition, the conflict on the ideological dimension increases slowly relative to
the evolution of the common-values issue. Furthermore, if the players’ ideal points on X
are the same in period 2 and in period 1 then uyo(2) = uyo(2) and condition (8) always

holds. Consequently, infection of the proposer’s preferences requires conflict on the ideologi-
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cal dimension to increase over time. Furthermore, this increase needs to be sufficiently rapid
relative to the evolution of the common-values dimension.

A similar calculation determines whether the veto’s preferences are infected. If there is
sufficiently little disagreement in the second period, then the proposer can obtain &1 even
if the first-period policy overshoots ;. In turn, inefficiency does not constrain P in the
second period, and V’s optimal first-period policy is (2}, §1). Additionally, because P holds
the bargaining power, the anticipated amount of conflict needed to induce infection in V’s
preferences is lower than the amount needed to infect V', uy < up. Specifically, it is easier
for P to move policy to (2%, 9:) from (£, 9;) than from (2V, 7).

We note that, if g — 4 is not too large, then uy(2!) < uy. Therefore, infection of Vs
preferences can emerge even if there is no change on the ideological dimension across periods.
However, if g5 — 9 is sufficiently large, then infection of the veto player’s preferences also
requires rapidly increasing disagreement on the dimension of conflict.

The above discussion highlights that a significant increase in the intensity of the ideolog-
ical conflict from the first to the second period is necessary and sufficient to ensure that both
parties’ preferences are infected (illustrated in Figure 4). As Proposition 3 now establishes,
this makes an inefficient equilibrium policy inevitable.

Let U, = uyy(2f) + vi(yf) + u(a3(2f,y{)) denote V’s dynamic equilibrium payoff from
keeping the status quo. The first-period equilibrium policy then maximizes the proposer’s
dynamic utility, subject to the constraint that the veto player’s dynamic utility is no less

than Uj,.
Proposition 3.

1. Assume V'’s preferences are infected but P’s preferences are not. If U, < uy1(2]) +
uyo(2L) then the equilibrium policy is efficient. Otherwise, the equilibrium policy is

inefficient for almost all (U, 27).

2. If both players™ preferences are infected then the equilibrium policy is inefficient for
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Figure 4: Dynamic ideal points under rapidly increasing polarization.

almost all (U, zY).

If only the veto player’s preferences are infected, i.e., Up < uyo(2Y) < Wy, then the
equilibrium policy on the common-values dimension may still be efficient. When the initial
status quo U, is bad for the veto player, the proposer can pass its optimal bundle. In
particular, following our previous discussion, P can obtain its statically optimal bundle in
both periods and the equilibrium is efficient. Otherwise, if U, is high, then the proposer is
constrained in the first period. Thus, to appease the veto player, P proposes an inefficient
policy, even though P’s own preferences are not infected.

Instead, if the preferences of both players are infected, which occurs when uy (1) < up,
then inefficiency is inevitable. The efficient policy always leaves P with too little or too
much leverage in the future. Thus, by Proposition 2, we should expect inefficiency to be
most pervasive when players anticipate the conflict to intensify rapidly.

Having established the conditions for the emergence of inefficiency, we conclude this
section by analyzing the nature this inefficiency takes in equilibrium and how it influences
the policy on the ideological dimension. In particular, the value of U, is crucial in determining
the policy outcome. Suppose that uy4(#1) < Up, so the policy is (almost) always inefficient.

When Uy is very low, the status quo is highly favorable to the proposer. Consequently, P
can pass a policy close to its unconstrained optimum; hence, yj < 9; and =7 > 1, aligning

with the proposer’s dynamic preferences. A similar symmetric logic holds when U, is very
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high. The status quo is very favorable for the veto player, and therefore P has little leverage
to pull the conflict-dimension policy close to its first-period ideal. Thus, P needs to propose
a policy close to V’s dynamic ideal point, binding himself in the future to obtain larger
concessions today. The equilibrium in this case is characterized by a veto-player-induced
inefficiency. The common-values policy overshoots the first-period ideal, y; € (91,9Y ), and
the conflict policy remains below P’s ideal point, 2% < 2.

More interesting is the case where neither player is initially strongly advantaged by the
status quo, i.e., when U, is intermediate. Intuition may suggest that undershooting on the
common-value dimension should only emerge when the proposer does not need leverage in
the first period. That is, when P can pass 2! without moving the Y dimension status quo
all the way to the efficient ¢;, and thus chooses to maintain some inefficiency to increase

leverage for the future. Our next result shows that this is not always the case in our setting:

Proposition 4. Assume uyo(2L) < up. There exists an open interval (Qq,Uq), such that,

if Uy € (U, U,) then x} < &7 and yi < §1.

When V’s payoff from the status quo is intermediate the proposer undershoots on the
common-values dimension, y; < ¢, and proposes an ideological policy to the left of both
its first- and second-period ideal points, 2} < #'. In this case, the proposer could move
policy closer to ¥ — potentially even obtaining its first-period ideologically preferred policy.
However, doing so requires satisfying the veto player by moving the common-values policy
closer to g, reducing P’s future leverage. In equilibrium, undershooting occurs despite
the proposer needing more leverage today. The reason P is willing to forgo gains today
is precisely because there are compounding costs of inefficiency on the Y dimension: the
proposer can buy even more concessions tomorrow than it can today by implementing the
efficient ; and moving z further right. Thus, P chooses to incur immediate costs on the
common-values dimension and forgoes gains on the ideological dimension.

Figure 5 provides an illustration of the first-period equilibrium under the assumption

that the players’ have quadratic-loss preferences on each dimension in each period. Under
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Figure 5: Players’ dynamic ideal points and indifference curves with quadratic utility (blue for the
veto player, red for the proposer). The left-most panel considers U, < U. In the middle panel we
have U, € (U, U). In the right-most panel we set U, > U. Generated from a numerical example
where players have quadratic utility over both dimensions.

quadratic utility whether the equilibrium policy undershoots or overshoots 1, is fully deter-
mined by a unique cutoff in U,."> Specifically, if U, < U then z} > ¥ and y; < @, as
discussed above, P is able to pull the policy close to its dynamic ideal point when the initial
status quo is bad for V. Instead, if U, € (U q,Uq) then we are in the case of Proposition
4 where P leaves leverage on the table despite needing more today, x3 < ¥ and yi < ;.
Finally, when the status quo is favorable to V', U, > Uq, P must tie its hands tomorrow to

appease V by proposing 2} < 27 and yi > 7.

4 Extensions

In this section we extend the model in several directions. First, we examine the conditions for
ideological infection of the players’ preferences to emerge if there is turnover in the proposer.
Next, we show that infection can additionally still occur if the change in ideal points between
periods is stochastic. Finally, we study bargaining over a longer time horizon. This final

analysis further emphasizes how the speed at which conflict increases on X relative to the

15Providing a full characterization under more general functional forms is challenging, as the equilibrium
policy may cross §; multiple times and thus not be monotonic in Uj,.
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compounding costs of inefficiency on Y matters for the persistence of inefficient policies.
As previously mentioned, in the Appendix we also allow for the shape of the players’ utility
functions to change over time and provide a more general condition that captures the concept

of increasing conflict on the ideological dimension.

4.1 Turnover

Up to this point, we have assumed that player P is always the proposer, emphasizing that
inefficiency and ideological infection in our setting do not stem from fear of the other player
taking power. We now turn our attention to the implications of turnover for our mechanism.
Specifically, we assume P is the proposer in period 1 and remains so with probability p €
(0,1) in period 2, while V' becomes the proposer with probability 1 — p.

Now, the second-period outcome depends both on the first-period policy and the iden-
tity of the player selected to be the proposer. If P remains the proposer, the equilib-
rium outcome is as characterized in the baseline model. Letting Ty (x%,y3) = T(xd,v3),
the second-period outcome is then z%(z,y) = min{2¥ Zy(z,y)}. Suppose instead that P
becomes the veto player in the second period. Then, the relevant threshold characteriz-
ing the set of acceptable policies is zp(z3,y4), which is defined as the lower solution to
up2(z) = upa(xd) + v2(yd). Therefore, the second-period outcome if V' becomes the proposer
is @y (, y) = max{@y, xp(25, y3)}.

We demonstrate that, similar to the baseline model, both players’ preferences are always

infected when ideological conflict intensifies rapidly.

Proposition 5. If uys(2d) < uyo(27) + va(91) or upa(2Y) < upa(2Y) + va(1), then both

players’ preferences are infected for almost all values of p € (0,1).

To understand these conditions, we focus first on P’s preferences. Suppose p = 1, so that
P is certain to remain in power in the second period. The analysis of the baseline model

highlights that P’s preferences are infected if and only if, by setting y; = 7, (and z; = 1),
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P does not maintain enough leverage to obtain its static optimum in the second period.
This condition ensures that any marginal movement away from g; impacts the outcome of
the second-period bargaining, generating the distortion. Symmetrically, when p = 0 and P
is certain to lose power in the second period, infection of his preferences emerges whenever
implementing y; = §; (and x; = #") in period 1 implies V' does not have enough leverage
to pass his optimum in the second period. When p is between 0 and 1, marginal movements
away from ¢, influence the second-period outcome as long as at least one of these conditions
is satisfied. As a consequence, either one of these conditions is sufficient for P’s preferences
to be infected. A similar logic applies to player V. Eliminating the least binding conditions,
we obtain that both players’ preferences are infected if uyo(#d) < uya(21) + ve(1) or
upa(2Y) < upa(2Y) + vo(91), as stated in Proposition 5.

Notice that the above discussion has an important implication: in our setting, turnover
can generate ideological infection. When wuyo(2%) — uyo(2F) > upa(2Y) — upa(2Y), the
condition for V' to be constrained as a second-period proposer after passing his first-period
optimum is less binding than the analogous condition for P. When P is sure to remain in
power in the second period, this is irrelevant. However, as described above, when p < 1
P worries about reducing V'’s leverage should he be selected as the second-period proposer,
and upy(2Y ) — ups(2)) < v2(f1) is enough to ensure P’s preferences are infected.

However, our final result shows that turnover can mitigate inefficiency on the intensive

margin, by reducing the degree to which players’ preferences are infected.

Proposition 6. Suppose each player i’s dynamic ideal point is such that Ty (3%, 9,) < @8

and zp (2%, 45) > 25 . Then, §¥ is decreasing in p and §Y is increasing in p.

Consider the incentives of the proposer. If p is high then P is confident of remaining
the proposer tomorrow and therefore wants to undershoot in the first period. However, as
p decreases, P becomes increasing likely to lose power, and moves y towards ¢, to offset the
downside of keeping leverage in case V' becomes the proposer. Eventually, the probability

of remaining proposer is sufficiently low that P begins to overshoot as insurance against
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V' becoming the proposer tomorrow. Thus, there is a unique value of p for which the
proposer’s incentives to under and overshoot exactly compensate each other, eliminating
infection. For all other values, infection persists. This implies that, for values of p below
this cutoff, increasing turnover reduces the degree to which P’s preferences are distorted.
This finding suggests that during times of rapidly intensifying ideological conflict, electoral
uncertainty over who will hold power tomorrow can partially mitigate ideological infection

and its consequences, but cannot completely eliminate such distortions.

4.2 Stochastic Evolution of Preferences

In our analysis thus far, we have assumed the players can perfectly anticipate how their
preferences will evolve over time. This assumption is useful to isolate the mechanism behind
our results, but it is an obvious simplification. In this section, we discuss the effects of
relaxing this assumption and consider a version of the model where players face uncertainty
over their second-period optimal policies. First, we highlight that, with compounding costs
of inefficiency, the mere possibility of increased conflict on the X dimension is sufficient to
generate ideological infection. Second, analogously to what we established in the baseline
model, we show that a necessary condition for ideological infection to emerge is that players
expect compounding on the Y dimension.

We start by discussing uncertainty over the conflict dimension. Assume that Zps =
—Zye = €, where € is drawn from a continuous distribution G x with full support on [0, c0)
and density gx. Thus, polarization may increase or decrease between periods.

For ease of exposition, we focus on infection of P’s preferences. Now, in the second
period the set of policies V' is willing to accept depends on the realization of preferences.

Specifically, Z(xd, ya; €) solves:

u(x +€) = u(wy +€) + v(ys).
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Let €*(z3,yd) solve T(z3,yd;€) = e. Realizations for which the players are sufficiently
moderate (i.e., € < €*(x,y)) allow P to obtain its ideal point in the second period, either
because the status quo now falls outside the gridlock interval or because moderation makes
V relatively willing to grant concessions on X to obtain better policy on Y. Instead, extreme
realizations make V' highly reluctant to cede policy on X, making leverage on Y crucial for

P. Consequently, P’s dynamic preferences are determined by:

max upy (z) + v (y) + /OO ups (T(z, y;€)) gx (ex)de.

Y e (z,y)

In turn, (27, 9%) solves:

uh@0+/m Upa (T, 0:) s ahg(e)de = 0 )

cwy) Wy (F(z,y5€))

: U (T, yie) _
i+ [ B (e =0 (10)

The first-order condition demonstrates that P’s preferences are still infected with un-
certainty over Zps and Zyo when there is compounding on the common-values dimension.
Evaluating (10) at y = ¢; we have v{(g) = 0. Furthermore, v5(¢;) > 0 and M <0

o (#(50))
for all realizations above €*, as such the LHS of (10) is strictly negative at y = ¢;. Thus, just
the possibility of rapid polarization on the X dimension is sufficient to generate infection on
the Y dimension. Notice, this is true even if the mean of Gx is Zp1, and so in expectation
there is no change in polarization (i.e., the shock to the preferences from one period to the
next has mean zero).

We now consider uncertainty over the optimal second-period policy on the common-

values dimension, instead than over X. Suppose that o = 1, + ¢, where € is drawn from a

continuous distribution Gy with density gy and full support over the real line.
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Now the set of policies V' accepts in the second period is T(z3, y3; €), which solves:
uva () = uva(73) +o(y; — 1 —€).

Let e(zd, yd) and €(z2, y3) be the lower and upper solutions, respectively, to T(z3, ya;€) =
2. Extreme shocks shift g, far from y2, which gives P enough leverage to obtain its ideal

point in the second period. Therefore, P’s dynamic ideal point (24, 47) solves

e(z,y)
me;x up1(z) +v1(y) + / Up (f(% Y; E))QY(E)dE-
* e(z,y)

Notice, if the support of G was such that € € (g(i‘f, o), €zt Ql)) with probability 0 then
P’s preferences are not infected. Similar to the case of uyo(2L) + v2(92) > uya(2) + va (1)
in Proposition 2, P anticipates having sufficient leverage tomorrow to obtain &1, even if the
efficient policy is implemented today. When instead Gy has full support on R then (25, })

must solve:

o)+ [ IEEE D e =0 (1)

’Eig v (y; €) gy (€)de = 0. (12)

The first order conditions highlight that the results of this enriched model align with our
baseline findings that a necessary condition for inefficiency is that players expect changes
in the way they evaluate the common-value dimension. In a world with uncertainty, an
expectation of no change is equivalent to a case where the shock € has a zero mean, and
both the distribution G and the v function are symmetric. Condition (12) shows that,
in this case, infection of the proposer’s preferences is avoided. Under the assumed sym-
metry conditions, €(x,7;) and €(z,7;) are centered around 0. In turn, this implies that

fg(x’}?l) Mvé@l; €)gy (€)de = 0 under a symmetric v.
@) o, (E(Z‘,QUG))

Instead, under a non-zero-mean shock, which captures our cases of substance interest such
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as a deteriorating crisis or decaying infrastructures, with some probability the proposer will
dynamically benefit from undershooting on the common-values dimension. As a consequence,

the possibility of infection emerges.

4.3 Long-run Outcomes

We now extend our analysis to study when bargaining over a dynamic policy problem and
an issue with increasing conflict leads to inefficiency over the long run. Bargaining proceeds
as before, but unfolds over a finite number of periods, ¢t = 1,2, ..., T, where throughout we
assume 71’ is large.

Let u(x — 2%) = —(z — 29)? and v(y — §;) = —(y — 9¢)>. Additionally, we specify the
evolution of ideal points as follows: §; = vt and 7 = —2&) = ", with v > 0 and n > 0. Thus,
the common-values ideal point increases linearly in time, while the evolution of ideal points
on the conflict dimension may be concave or convex, and the evolution of these processes
are governed by v and 7.

We study subgame perfect equilibria and, given the finite horizon, analyze the model via
backwards induction. Notice that at period ¢ any history leading to the same status quo
(xf,yf) yields the same continuation game. As such, we focus on strategy profiles where
policy proposals only depend on the time period (which also captures the players’ ideal
points) and the inherited status quo, and acceptance decisions only depend on these factors
plus the proposed policy. Of course, in the last period of the game the players always agree
on the efficient policy, ;. = yr, and the ideological policy x% = min {i‘g , T, y%)}, where
7 is defined as in the two-period model.

In this setting, the case of v = 0 corresponds to no movement in the ideal common-values
policy, i.e., Condition (3) fails in each period. For the same logic as in the baseline model,
the absence of compounding costs of inefficiency implies there is no ideological infection. The
following propositions consider the case where v > 0, i.e., the optimal common-values policy

changes over time. As we saw in the baseline model, compounding costs of inefficiency are
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necessary but not sufficient for ideological infection. Specifically, from Proposition 2, P’s
preferences are not infected when the change in preferences on X is sufficiently slow relative
to the change in g, such that P can obtain its ideal point in both periods. Similarly, the
evolution of preferences on the conflict dimension plays a crucial role for whether inefficiency

can be sustained in the long-run.

Proposition 7. Ifn < % then there exists t < T such that the equilibrium policy outcome is

xf =& and yF = 9, in every period t > t. Furthermore, for v sufficiently large t = 1.

When 7 < %, in which case the evolution of preferences on the X dimension is concave,
the ideological conflict is increasing but eventually this increase is very small. Thus, in the
long run, the change in conflict on X is slow relative to changes on the common-values
dimension, where g; is increasing linearly. Proposition 7 then confirms our insights from
the baseline model. The players eventually reach a period where P is able to pass its static
ideal policy (27,9;), and from there P has enough leverage to implement his ideal point
on the conflict dimension in every subsequent period. Thus, the parties always reach the
efficient common-values policy before the end date T. Furthermore, when the evolution of
the common-values dimension is sufficiently rapid the parties reach efficiency immediately.

Next, we consider the case of rapidly growing polarization. Similar to the baseline,

infection in any non-final period may be inevitable under rapid polarization.
Proposition 8. Ifn > % then y; # vy in every period.

When n > %, so that the evolution of the conflict dimension is convex, the game eventually
reaches a state where implementing an efficient policy leaves the proposer with insufficient
leverage to obtain its optimal bundle in period 7' — 1. Anticipation of the eventual need
for leverage rolls back to the previous periods, and leads to policy outcomes always being

inefficient.
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5 Conclusion

Addressing policy problems often requires the agreement of multiple parties. However, bar-
gaining parties regularly have trouble reaching an efficient solution, even on issues where
they all agree that the situation will grow increasingly worse if there is a lack of action.
Our model shows that agreements on these common-values policy problems are vulnerable
to being distorted by disagreements on other issues precisely because they worsen over time.
Furthermore, if parties anticipate being more entrenched on the conflict dimension in the
future, then ideological infection of preferences over the common-values issue is inevitable.
Our analysis provides insight into a number of contexts where parties have failed to
adapt policy to deteriorating circumstances. Climate change negotiations between China
and the United States have been hampered by disagreements over Taiwan. In the United
States, political parties now appear polarized on nearly every issue, including those with
little ideological content. Additionally, despite the severe costs, Republicans and Democrats
have not always managed to avoid a government shutdown due to strategic incentives to gain
an advantage on ideological issues. Our paper uncovers the conditions under which these

issues of joint interest become infected by issues of conflict.
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A PROOFS

A.1 Proofs for Baseline Model

As mentioned in the paper, we can generalize the utility functions to allow their shapes to
change between periods. In proving the results for the baseline model, we now index v and
v by the time period: wu(z) = uw(x — 2%) and v (y) = v¢(y — 9¢) and impose the following

assumption throughout:

Assumption 2.

i) <y (2) and iy (2) < tpy(a) for all x € [2,35). (13)

Note that Assumption 2 is automatically satisfied in the baseline model. We discuss
further the role of Assumption 2 in Section A.2.
Recall that U, = uyy(2f) + vi(y]) + uva(23(x],y{)) denote V’s dynamic equilibrium

payoff from keeping the status quo. Thus, in the first period V' accepts a proposal (z,y) if:

uvi(z) +v1(y) + uva(23(z, y)) > U,

and rejects otherwise.
Facing this constraint from V', in the first period player P chooses (x,y) € R? to solve

the following maximization problem:

max upi(7) +vi(y) + upz (azg(:c, y)) (14)

:L‘?y

s.t. uyi(x) + v1(y) + upe (fﬁ(%y)) > U,

Lemma A.1. Any (z,y) such that T(x,y) > 2% with y # 1 or v > & does not solve (1]).
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Proof. For a contradiction, assume there exists (z,y) such that Z(z,y) > 2% is optimal and

y # 4. Since Z(x,y) is continuous in y there exists ¢ closer to ¢; such that T(x,y’) > &1

Furthermore, because uy1 () +v1(y) +uyo(28) > uy1(x) +v1(y) + up2(2L) the policy (z,y')

must also satisfy V’s acceptance constraint. Evaluating the objective function at (x,y’) and

(z,y) immediately yields up; (x) +vi(y) +upa () > upi(z) +v1(y) +ups(2L), contradicting

that (x,y) solves problem (14). A similar argument shows that if Z(z,y) > 2 and z > 27
P

then there exists some profitable deviation 2’ € (2], z), which improves the first-period

payoffs of P and V' without changing second-period payoffs. n

Lemma A.1 establishes an initial characterization of the optimal proposal when Z(z,y) >
2. If instead (z,y) is such that Z(z,y) < ¥, then we can write the proposer’s problem

(14) as:

n;ix up1 () + v1(y) + upy (f(:c, y))

s.t. uyr(z) + v1(y) + uye(z) + vao(y) > Uy

uya () 4+ va(y) > uyo (i)

System (15) yields the KKT conditions for this problem:'¢

() Dl (2, 9)) + A [t () 1 0)] + Aatala) = 0 (152)
) + Gt we,) + 2 [01(0) + 0500)] + Aavh) =0 (15)
A [um(z) + 01 (y) + uva (T, y)) — Uq] —0 (15¢)
Ao [ura (@) + valy) = uva(@)| =0 (15d)
AL Ae >0 (15¢)

161t is straightforward to show that if the constraint qualification fails at some point (z,y) then it must
be that x € [#¥,2Y) and y € (§¥, §2]. However, clearly this cannot be optimal as a deviation to z = 2} and
Yy = @}{ is always accepted by V and improves P’s dynamic payoff. Thus, the KKT conditions will hold at
any solution.
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Lemma A.2 establishes that P never proposes an (z,%) that allows it to pass 21 in the

second period. Thus, it simplifies our analysis of System 15 by ruling out corner solutions.

Lemma A.2. Any (z,y) such that T(x,y) = &L never solves (1/).
Proof. Suppose there exists (z,y) that solves (14) such that Z(z,y) = 2. Thus, (z,y)
must solve system (15). In particular, consider condition (15b). Letting Z(z,y) = &1, then

Upy (T(x,y)) = 0 and this condition becomes:

v1(y) + A1 |y (y) +v5(y) | + Aavs(y) = 0. (16)

First, notice that if such an (z,y) is optimal then we must have y < ¢;. If y € (91, 92| then
P could deviate to y = ¢;, which would maintain 23(z,y) = £ and improve the first-period
payoff of both players, contradicting that (x,y) solves problem (14).

Second, if y < ¢; then the LHS of (16) is strictly positive by §; < g9, contradicting that
(16) holds. Therefore, if (z,y) is such that T(x,y) = 21 and solves problem (14) then we
must have y = 9.

To finish the proof we now show that y = 7, also leads to a contradiction. If y = ¢; then

(16) reduces to:
(/\1 + /\2)71;(?)1) = 0. (17)

We consider two cases depending on v4(y1). First, if v4(g1) > 0 then for (16) to hold requires
A = Xg = 0, but Ay = 0 contradicts that T(z,y) = &L, Second, if v4(¢;) = 0 then it must
be that 1 = 7. Thus, the policy will be stuck at the first-period proposal z in the second

period, which implies that x = #%'. In this case, for condition (15a) to hold requires:

U (85) + M [t (25) + wol5)] + Aot (28) = 0. (18)
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Because 22 > 2P the LHS of (18) is strictly negative by assumption that P is always further

to the right than V', which contradicts that (z,y) solves (14) and completes the argument. [
Lemma 2. On theY dimension 9} < g1 < §Y. On the X dimension 2} <z} and 31 < 27

Proof. First, we prove the result for the proposer’s dynamic ideal point. If P chooses (z,y)

such that z3(z,y) = T(x,y) then the necessary condition (2, ") solves is:

() Sty (7(,9)) = 0 (19)
4 (0) + Gt (T(2.9)) =0 (20)

Recall that Z(z,y) solves (2), the implicit function theorem then yields:

0w 0T ()
6m u/V2 (E(I‘, y)) 7 ay u/V2 (f(l‘, y))

As such, the LHS of (19) can be written as: up,(z) + Z:ngulpz (Z(x,y)), note we will
V2

sometimes suppress dependence of T on the first-period policy (z,y). Furthermore, in equi-
librium we must have 2§ < x < Z(z,y) < 2%, which implies % > 0 and up, (f(x, y)) > 0.
V2

Therefore, z > 21" is necessary for (19) to hold. Next consider equation (20). After substi-

tuting for g—§, (20) becomes:

Because T(z,y) € (2y,4L] we have Z;’Zg < 0. Thus, if y € (91,92 then LHS of (20) is
strictly negative. Clearly y > @5 is never optimal. Hence, a necessary condition for (20) to
hold is that y < ;.

Suppose instead that (27,91 is such that z3(27, 9F) = 2. In this case, if z3(27, §F) =
2 is optimal absent the veto player’s first-period acceptance constraint, then clearly we

must have (27,97) = (27,41). Thus, it is always the case that 27 > 2" and §F < ;.
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Now consider the veto player. V’s dynamic ideal point (Z,4Y) solves:

max uyy () +vi(y) + uy (w3(,y))-

If x5 (x,y) = T(x,y) then (2¥,9Y) must solve:

U/VI(I) + u/\/2($) =0

vy (y) + vy(y) = 0.

Thus, 25 < 2 and §Y > 41, as required. If instead it is optimal for V to choose (Z},4Y)
~P

such that z3(z,y) = 2%, then clearly it must be that 2 = 2} and g} = g, completing the

argument. OJ

Proposition 1. If vi(y) > vi(y) for all y < ¢y, then there is no ideological infection,

97 =9y = 41. Furthermore, the policy outcome is efficient, y; = 4.

Proof.
Part 1. To start, we prove part 1, that there is no ideological infection. For a contradiction,
assume v} (y) > vh(y) for all y < gy, but g} # ¢, for some i € {V, P}.

First, consider player P and suppose §) < ¢;. Lemma A.1 implies that if y} # ¢; then
x*(z,y) = T(z,y). Thus, from our analysis in Lemma 2, it is necessary that P’s dynamic

ideal point (z4,y?) solves:

() + 22y a(2.9)) = 0 e1)
0i0) + 2 (a.1) =0 (22)

Using that y # ¢, we can combine conditions (21) and (22) and rearrange to obtain that



(2, 9%) must satisfy:

wy) _ (o)
W) (@) 29)

From the proof of Lemma 2, if (x,y) is such that z3(x,y) = T(x,y) then 27 > 2. Recall

that upy(z) is a translation of uy;(z) and u;; is concave, thus, uy,(z) < up,(z) < 0 for

x > 2. Furthermore, by Assumption 2, ul,(x) < u},(z). Hence, ul(x) < up,(x) < 0.
y

However, this implies US/Q(%) > 1 and by assumption v(v) < 1. Therefore, ufn(x) > W 404
up, (%) v1 (y) upy (2) v1(y)

(23) cannot hold, contradicting that g7 # ¢;.
Second, we show that L’s preferences are also not infected. Suppose not, so Y > ;. A
similar argument as for P in Lemma A.1 yields that if g} # ¢, then T(2Y,9Y) < &', Thus,

consider (z,y) such that z3(x,y) = Z(z,y). In this case, (2}, 9} ) solves:

Uy () + uyy(z) = 0 (24)

vi(y) +v5(y) = 0. (25)

The assumption that Zégﬁ < 1 for all y < g, implies that y; = 95, otherwise the assumption
1

would fail at y = §; < ¢2. Therefore, if y > 3; = 9> then v}(y) < 0 and v4(y) < 0, which

violates (25).

Part 2. Now we show that the policy outcome must also be efficient. To derive a contra-
diction, suppose that v](y) > v4(y) for all y < g; but yf # 3;. By Lemma A.1 if yf # ¢
then Z(z7,y}) < 2. Thus, the optimal policy proposal must solve system (15). To prove
the result we now consider different cases depending on which constraints are binding.
Case 1: To start, assume Ao > 0, this implies that T(x,y) = &', which cannot be optimal
by Lemma A.2.

Case 2: Second, assume A\; = 0 and \; = 0. By A\; = 0 the proposer’s unconstrained optimal

policy is accepted by V. Thus, by Proposition 1 y; = ¢4 = ¢, as required.

44



Case 3: Finally, consider the case where A\; > 0 and Ay = 0. Solving (15a) and (15b) for A\

implies that (x,y) must solve:

V() + SR (@) + SR G (o)
/ / - / / . (26>
V1 (y) + v5(y) uVl(x) + “V2(x)

Rearranging condition (26), we have that any optimal (z,y) must solve:

Vi () upy () = Vi (y)uy (2) + i (y)up (2) — V) (y)uy,(2)

ulP2 <E> / / ! /
2 (W) (@) = v ua(a)) = 0. (27)

To obtain a contradiction, we show that if y # 7; then the LHS of (27) is strictly positive.
Suppose y < g1 = o, recalling that if vi(y) > vi(y) for all y < gy then g, = > (an analogous
argument proves the case y > 71 = ¢»). Thus, v}(y) > 0 and v(y) > 0.

First, we show that the last term in the LHS of (27) is always positive. To see this, note
that Z;}Zg < 0, by T(x,y) € (2¥,2F]. Thus, a sufficient condition for the last term on the

LHS of (27) to be positive is that:

v (), () — vl (y)uy,(x) > 0. (28)

Clearly, in equilibrium, x > 2Y. Thus, if z < 2 then v}(y)ui,(z) > 0 and (28) holds.

Instead, suppose that > 2}. By Assumption 2 u},(z) < ul,(x) < 0. Additionally,

by assumption, vi(y) > v(y) > 0. As such, v)(y)ui,(z) > v} (y)uj4(z), and (28) holds.

Therefore, —Z;’;zg (vé(y)u",l(:c) — v} (y)u’VQ(x)) > 0, as claimed.
Second, consider the term: v} (y)up,(x) — v} (y)ui4(x). By y < 71, this term is positive if
and only if u/p,(z) > u}, (x), which holds by concavity of u;(x — 2%) and 2} < z7.

Finally, to complete the argument that the LHS of (27) is strictly positive, we show that
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vy (y)u'p (z) — v1(y)ui5(z) > 0. This holds if and only if:

v (y)upy () > vy (y)uyy(2). (29)

By our previous argument showing that the LHS of (28) is positive, we have v}(y)ui,(x) >
v} (y)uf5(x). Thus, a sufficient condition for (29) to hold is that v} (y)up, (z) > v)(y)ui,(z),
which again follows from concavity of u; and 2} < 2. Therefore, the LHS of (27) is strictly

positive, contradicting that y < ¢ is optimal. [
Proposition 2.

1. Vs preferences are infected if and only if uyo(21) < wy; and

2. P’s preferences are infected if and only if uyo(2¥) < up.
Furthermore, up < uy .

Proof. To start, we prove part 1 of the proposition. Define wy  as:

Ty = uy(2Y) + 01 (9Y) + upa(2Y) + va (),

where (27, 9Y) solves:

uy (%) + uyy(r) = 0 (30)

v (y) + v5(y) = 0.

Part 1. We begin by showing that if uy(#1) < %y then V’s preferences are infected. In
this case, uy»(2d) < Uy < uy2(2Y) + v2(4Y) which implies Z(2Y,9Y) < 2. Therefore,
V’s dynamic payoff from (2Y,9Y) is uy. By construction (2),4Y) maximizes uyy(z) +

v1(y) + uya(x) + v2(y) and hence maximizes V’s dynamic payoff among all policies (z,y)

such z3(x,y) < T(z,y). Finally, the best possible dynamic payoff to V from any policy
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(z,) such that z3(z,y) = 2 is uy(2L) which is strictly less than the dynamic payoff from
(2Y,4Y) by assumption that uyo(22) < uy. From inspection of (30), ¥ > ¢, and Vs
preferences are infected.

Next, we prove that if uyo(2%) > Uy then V’s preferences are not infected. Because
(zY,9Y) solves max, , uy1(x) +v1(y) +uyv2(z) + va(y) we have that uy > uy1 () +v1(91) +
uy2(2Y) + va (1) = uyo(2Y) + va2(1). Therefore, the assumption uyo(22) > Uy also yields
that uy2(2) > uye(2) 4+ va(91). Thus, the dynamic payoff to V from (21, 91) is uyo(21),
which is the greatest possible payoff from any first-period policy such that z3(z,y) = 2%

Instead the best policy for V such that Z(x,y) < 2% solves:

max uy1(z) + v1(y) + uye(z) + v2(y)

x7y

st uyo(w) + va(y) > upa(@d).

Recall that (z¥,yY) solves this problem when the constraint does not bind, however,
uvg(ﬁjf ) > uy and hence the constraint must be binding at the solution. Therefore the
best policy (z,y) for V such that T(z,y) < ¥ must set Z(z,y) = 2%, and clearly uy,(z) +
v1(y) + uya(2)) < w1 (2Y) + v1(91) + uy2(28). Consequently, (2Y,4Y) = (2Y,91) and Vs

preferences are not infected.

Part 2. Now we prove part 2 of the proposition. Recall that Tp = uy2(2F) + v2(41).

We first show that if uyo(22) > up then P’s preferences are not infected. By definition
of Up, if P chooses (Z1,7;) in the first period it can implement (21 §,) in the second. As
this is the unique sequence of policies that yields P its first-best payoff, P’s preferences are
not infected.

Next, we show that if uyo(2)) < Up then P’s preferences are infected. To show a

contradiction, assume that g7 = ;. We break the argument into two parts. First, let

Z(z,9Y) = &L, then from System (15) for (z,y) to satisfy the KKT conditions it must be

47



that * < 2. However, this implies uyo(z) + vo(91) < uy2(2)) and uyq(x) + vao(91) >
uy2(27) + v2(41) = Up, which contradicts that uy(2L) < up.

Second, let (2, 9)) < #F. By System (15) 2 must solve:
) oo

Upp(T(1)) (). Additionally, by Assumption 1 v4(g;) > 0.

w5 (T(2,91))

Therefore, the LHS of (31) is strictly less than 0, which contradicts that g = §;.

However, T(x,§;) € (2Y,41), thus

Part 3. To conclude the proof we now demonstrate that up < wy. We again note that
(¥, 4Y) is the unique maximizer of uy () +v1(y) +uyo(z) +v2(y) and thus Up = uy(2;) +
v1(f) 4+ uva(@y) + va(f1) < uvr(@1) + vi(G1) + wva (@) + va(fr) < ur(@Y) + vi(gy) +

uya(Zy) + va(9Y) = Ty O
Proposition 3.

1. Assume Vs preferences are infected but P’s preferences are not. If U, < uyy (V) +
uyo(2L) then the equilibrium policy is efficient. Otherwise, the equilibrium policy is

inefficient for almost all (U, 7}).

2. If both players’ preferences are infected then the equilibrium policy is inefficient for

almost all (U, #Y).

Proof. We first prove the second part of the result. Assume that the preferences of both
players are infected, thus, up > uy(21) by Proposition 2.

By Lemmas A.1 and A.2 if the equilibrium policy is such that z3(z},y}) = &I then
2t < 2P and y7 = §;. However, by 27 < 2F we have uyo(23) +v2(91) > wyo(21)+v2(91) = Up.
Thus, the assumption Tp > uy(25) implies uya(x}) + v2(91) > uyo(2L), which contradicts

that T(a%, 91) > 2%, Therefore, the equilibrium policy (%, y7) must be such that Z(z%, y;) <
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21 and thus solve System (15). From (15) if y = ¢; then z must solve:

uvi () +uv2 (T(2, 1)) = U, (32)

The LHS of (32) is strictly decreasing in z for # > #{’, thus, there must be a unique 2’ > 2}
that solves this equality.
Solving for A from (15a) and (15b) and rearranging we have that the equilibrium = must

also solve:

Wy (T(2,91)) Ul (2) =0 (33)

Using this condition, define f: R? — R as f(z,2]) = upp (@@ 1)) Upy (@) e

wyo (@(,91))  uyy(2)

Df(z,2y) =
@u}’;ﬂf)u%(f) — Upy(T)uiy(T) _ Uy (2)upy (2) — upy (T)uy (@) _u}l(:c)u’(,l (x)
Ox o (T)? uy (2)? o ua @)

Notice that if z = 21" then (33) cannot hold. Moreover, —% =0 if and only if x =
2. Therefore, if (z,#7) is such that f(z,#}) = 0 then Df(z,2}) has rank 1 = min{1, 2}.
Thus, 0 is a regular value of f and by the Transversality Theorem (De la Fuente, 2000,
Theorem 2.5) the set of x that solve (33) is measure 0 for almost all Zy;. Fix such a Zy.
The unique solution to (32) is strictly increasing in U,, while solutions to (33) do not change
in U,, since we can change U, without changing anything in (33) by changing the initial
status quo policy. Thus for almost all (U,, Zy1) the solution to (32) does not coincide with
any solutions to (33).

Next, we prove the first part of the proposition. Suppose only V’s preferences are infected,
thus, uy > uyq(2L) > up by Proposition 2. For U, < uy(27) + uyq(2L) clearly (z,y) =
(2%, 91) is optimal, as P passes its ideal point in each period. Next, assume U, > uy1(21) +

uy2(2L). Thus, V rejects (27, 4;), which implies P chooses (z,y) such that 23(z,y) = T(x,y)
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and A; > 0. For a contradiction suppose that y; = §1. By U, > uy1(21) + uy2(2L) the veto
player must also reject any policy (xy,9;) where x; > 2. Thus, z; < &', Solving for )\,

and rearranging x must also solve

u’PQ(?(x,Z?)) _ upy(x) —0, (34)

and the same argument as above yields that the equilibrium policy can be efficient for only

a measure zero set of parameters (U, 2] ). O

Proposition 4. Assume uyo(2%) < up. There exists an open interval (Qq,Uq), such that,

if Uy € (U, U,) then x < &f and yi < 1.

Proof. Since uy»(#) < up the optimal proposal must solve system (15), and the implicit
function theorem delivers that we can view solutions (x7,y}) as continuous functions of U,.
For U, sufficiently large we have 23(U,) < 2" and y}(U,) > 91, and for U, sufficiently small
we have z3(U,) > 21 and y;(U,) < 91, because the equilibrium policy must be close to Vs
and P’s dynamic ideal points, respectively. Thus, there must exist some U, such that y = ;.
Specifically, let U; be the first such value of U, where y; = ;.

First, we show that U] > uy1(2{) + v(§1) + uva(23(2{,91)). Suppose not, so that
Uy < uyi(27) + v(@1) + w2 (23(2],91)). The veto constraint must bind, otherwise P could
choose its unconstrained optimal which sets y < ;. Thus, if y = ¢; then, from our earlier

analysis, the equilibrium proposal must satisfy:

Upy (;(x, i) _ up(z) (35)

Furthermore, because U, < uy1(&])+v(g1)+uve (235(2], §1)) we must have z > 21, otherwise

if v < 2" then P could profitably deviate to z = &, which the veto player would accept.

Thus, if y = §; then x > 2F. If 2 > 27 then u:’”g > (0. However,

Uy

o @)
ey < 0

contradicting that (35) holds.
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Therefore, there is some U] > uy1(2]) 4+ v(§1) + uy2(23(27,91)) such that y < g for
U, < U]. Furthermore, for any U, € (um(:f:f) +u(f1) + uva(x3(27, 1)), Ué) if y < g, and
x> & then it is profitable for V' to reject because U] > uy1(2]) + v(i1) + uv2 (23(&], 41)).

Thus, z; < 27 and y; < g, for (um(a}f) + 0(f1) + wa (23(2F, 1)), U;), as claimed. O

A.2 Changing Shapes of the Utility Functions

We now discuss the role of Assumption 2 for our results. Recall that Assumption 2 requires:
Uiy () < Uy (z) and up, (z) < Upy(z) for all € [24 , 25, (36)

Assumption 2 states that for each player the marginal cost of moving policy away from
its ideal point on X becomes greater over time. This assumption is consistent with our
consideration of X as a dimension of disagreement on which conflict is increasing is over
time. Thus, under this definition of increasing ideological conflict the central result from
our baseline model continues to hold. Even though both players expect their opponent to
become more entrenched on the ideological dimension in the future, and thus less willing
to compromise, compounding costs on the common-values dimension generate incentives to
delay coming to an efficient agreement.

If the above condition fails, then the utility function over the X dimension can become
“fatter” over time despite the ideal points pulling further apart. In this case, our model
delivers a less surprising result. If players become less sensitive over time to changes on the
conflict dimension, and thus more willing to compromise tomorrow, this naturally creates
incentives to delay agreeing to an efficient policy today, even absent compounding costs of
inefficiency. That is, even if preferences on the Y dimension do not change, the proposer
may want to undershoot the efficient policy to preserve leverage because the veto player
becomes close to indifferent over policies on the X dimension in the second period. As such,

any amount of inefficiency is more valuable and P’s preferences are infected. Here, the key
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condition for P’s preferences to not be infected is that, for all x > 27 and y < §s:

(@) _ ()
oy (@) = () (37)
)
)

Under the increasing conflict condition, Z;‘;?—g > 1 for all z > ¥, thus, v4(y) < vi(y) is

sufficient for (37) to hold. If the increasing conflict condition fails, then it is possible that

“/\/2 (z)
uwpy ()

< 1 for z > &', Consequently, (37) can fail and infection of the proposer’s preferences
can occur even if, for example, v1(y) = vy(y). However, Condition (37) still maintains a
similar flavor as the original result, whereby infection of the proposer’s preferences is avoided
as long as the marginal cost of inefficiency is relatively smaller tomorrow than today. We
also note that the same logic and discussion applies if we relax concavity of v and only
require u to be quasi-concave over X: pulling apart the players’ ideal points can make them
less sensitive to changes over the relevant policy region (even if the shape of u does not
change in this case). Overall, given our substantive interest in situations where the actors
are becoming more antagonistic and policy problems worsen over time, we have focused our
analysis on the case where the u;s are concave and condition (36) holds.

Finally, now that we allow the shape of the utility functions to change over time we
point out that Condition (3) does not consider the case where §; = §» but v4(y) > v} (y) for
y < 11. This streamlines the presentation of our results, but it is not crucial for infection
of P’s preferences.!” That is, a similar logic of compounding can lead to infection of P’s
preferences if the ideal point on Y remains the same but the marginal cost of inaction
increases over time (except at 91 = 7s), e.g., va(y) = Ovi(y) with # > 1. In this case,
V’s preferences are not infected, as it is not possible for y to overshoot y;. However, P is
still incentivized to undershoot 3; because the compounding makes V' more willing to yield
concessions in period 2.

For example, consider the following numerical specification: wu;(z — 2i) = —(z — 21)?,

P = -2y =1, 28 = -2 =7, vy = —Z—t(y —1)% and v(y) = —(y — 1)% If the

I"Furthermore, we note that Condition (3) allows the change in §; to be arbitrarily small.
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efficient policy is implemented in the first period, y = y = 1, then the optimal x for P is the
midpoint @ = 4. P’s dynamic payoff in this case is —(4—1)*— (4 —7)? = —18. Instead,
consider the policy x = 3.5 and y = —2.4. In the second period, the veto player is willing to
accept T(3.5,—2.4) ~ 4.03. Then P’s dynamic payoff from the inefficient policy (3.5, —2.4)
is —(3.5— 1)2 — 1(—24 —1)2 — (4.03 = 7)2 ~ —17.93 > —18.

A.3 Proofs for Turnover Extension

With turnover, P’s problem in the first period can be written as:

max up1(z) + vi(y) + pup2 (zhp(z,y)) + (1 — p)upz (2} (2, y)) (38)

x?y

s.t. uyi () +01(y) + puva (2p(z, ) + (1 = pluvs (23 (2,y)) > U,

Proposition 5. If uyo(28) < uy2(2F) + va(91) or upa(2Y) < upa(2}) + vo(i1), then both

players’ preferences are infected for almost all values of p € (0,1).

Proof. We consider the case of player P. A similar argument extends the result to player V.
The argument proceeds as follows. First, we show that if (2%, 9%) is such that 2% (25, 9%) =
zv (2L, 9F) or at (21, 9F) = z(2F,9Y) then it must be that ¢ # ¢, for almost all values of
p. Second, we show that if z5(27,97) = 21 and z},(27,9%) = 23 then the only possible
solution for player P’s preferences to not be infected requires z3, (25, 4%) = (&1, 41), however,

this solution is not feasible by uy(28) < uya (1) + vo(91) or upe(2Y) < upa(2Y) + v2(41).
Step 1. We argue that if 2} (27, 95) = v (27, J5) or 23-(24, 97) = x(24, §y) then g # 4
for almost all values of p. We break the argument into three parts, depending on if (z,y) is

such that one of the players can pass &% in the second period.

Part 1. Consider (x,y) such that uys(22) < uyo(x) + va(y) and ups () < ups(x) + va(y).
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Then if the proposer’s dynamic ideal point satisfies these inequalities it must solve:

I(I;z))cum(x) +v1(y) + pup2(Tv (2,y)) + (1 — p) (up2(z) + v2(y)).

Letting a = —x and b = —y we can rewrite P’s problem as:

I&%I;{Upl(—a) + U1(—b) + pPuUp2 (fvg(a, b)) + (1 — p) (UPQ(—CZ) + Uz(—b)).

Taking cross-partials of the objective function yields:

82 ang ’ afv 8f‘/ " (=

5ab P(a a5 P2 (Tva(—a, —b)) + Ba op P2 (zv(—a, —b))>
0? Ty , ,_ ,

Badp Wum (ﬁP(_aa —b)> + upy(—a)
82 aZL‘V ’

S0y = i e (P (—a =) ()

> 0 and -2

We have %xgbz > 0, y” < 0, and ‘9””"2 > 0, which yields, a 8b g5 > - Finally,
Wpy(T) < Upo(2) = Upy(—a) and Z2 € (—1,0), thus m > 0. Then the usual results on
monotone comparative statics (Milgrom and Shannon, 1994) deliver that y; is monotonic in

p, and thus ¢ = y; for at most one value of p.

Part 2. Consider (x,y) such that uyo(2L) > uyo(z) + v2(y) and ups(2Y) < ups(x) + v2(y).

Then if the proposer’s dynamic ideal point satisfies these inequalities it must solve:

maxup: (2) +v1(y) + pury (#3) + (1 = p) (upa(2) +va(y)).

Thus, such a (27, 1) must solve:

uiD1<x> +(1 - p)uj@(x) =0

v1(y) + (1 = p)vy(y) =0,
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which clearly cannot be satisfied if y = ¢; when v)(y;) > v{(y1) = 0 and p € (0, 1).

Part 3. Consider (z,y) such that uys(2L) < uya(x) + va(y) and upy(2Y) > upa(x) + v2(y).

Then if the proposer’s dynamic ideal point satisfies these inequalities it must solve:

maxupy () +v1(y) + pups (Tv (2,9)) + (1 — p)ups (2 ).
z,Y

Thus, such a (27, §1’) needs to solve:

Up () —I—p—U/m(x) Upy (T (z,y)) =0
P1 — P2 ) -

U/‘/Q(Iv(l',y))

v5(y) _
o) + 2t (@(,y)) = 0.
! UQ/Q(IV(xay» P2( )

Because UIPQE‘T%?/B < 0 and p # 0, again it is clear that the second equality cannot be

uy o Ty (z,y

satisfied when y = ¢, if v4(g1) > vi(g1) = 0.

Step 2. By the proof of step 1, if P’s preferences are not infected then (27, §F) must be
such that zp (25, 9F) = 28 and a3 (25, gF) = &Y. Thus, if P is not infected then (25, 91)

solves:

max upr () +v1(y) + pupa(@y) + (1 = p)upa(dy) (39)
st uya(25) > uye(x) + va(y) (40)
upa(2y) > ups(x) + va(y) (41)

P’s dynamic ideal point (27, 2Y) needs to solve the KKT conditions of this problem,
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which are given by:

Upy (7) = My, (7) = Agtpy(2) = 0 (42)
v (y) — Ava(y) — Aevs(y) =0 (43)
A [uva(23) — uva(z) — va(y)] =0 (44)
Xo[ups(y) — upa(w) — va(y)] = 0. (45)

First, suppose A\; or Ay # 0 and y = ¢;. Then equation (43) reduces to —(A; + A2)v5(91) < 0.
Thus, if P’s preference are not infected it must be that neither constraint is binding.
Second, let A\; = Ay = 0. Then, (27, 2Y) must solve up;(z) = 0 and v}(y) = 0 and thus
(25, 2Y) = (2F,41). However, by assumption, either: (i) uyo(2) < uyo(21) 4+ v2(41); or (i)
upa () < upa(2Y)+va(91). I uya(2L) < uyo(2])+v2(91) holds this immediately yields that
(2 1) is not a feasible solution, specifically, if violates (40). If instead ups (23 ) < ups (2} )+
v5(71) holds then note that ups(2}) < upe(27), which implies ups (23 ) < upa (2} ) +vo(91) <
upo(Z) + vo(91). Hence, (#1,4;) is not feasible as it violates constraint (41). Analogous

arguments yield that if uyo(28) < uy2(27) + v2(91) or upe(2Y) < upa(2Y) +v2(g1) then Vs

preferences must be infected as well. O

Proposition 6. Suppose each player i’s dynamic ideal point is such that Ty (2%, 95) < 5

and xp(24,94) > 2Y. Then, §¥ is decreasing in p and §Y is increasing in p.

Proof. The result follows from the proof of Step 1 Part 1 of Proposition 5. n

A.4 Proofs for Long-run Outcomes Extension

We write player i’s continuation payoff from strategy starting at time ¢ as wi(z{,y}), sup-
pressing dependence on the strategy profile. With this notation in hand, a strategy profile
constitutes an equilibrium if for all status quo policies (27, y?) and all ¢, the following condi-

tions hold:
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e for any proposal (z,y), V accepts if and only if
wve(w) + viy) + wliy (2,) > wve(af) + oyl + iy (2f, o).
e P’s proposal, x;(x9,y?), solves

r(na>)< upe() + ve(y) + w£|-1 (x, y)
Y

s.t. UVt($) + Ut(y) + wﬁl(w,y) > UVt(xg) + Ut(yg) + wtv+1($§, yf)-

Proposition 7. Ifn < % then there exists t < T such that the equilibrium policy outcome is

x; = &f and yf = §; in every period t > t. Furthermore, for v sufficiently large t = 1.

Proof. First, we show that if ¢ is sufficiently large then in equilibrium R proposes z} = &}

and y; = §; whenever the status quo is such that uy, (1) + v¢(9:) > uy,(2}) + v (yf) and V
accepts the proposal.

To start, we establish that Vs static payoff in period t from getting P’s ideal point
(2F ;) is greater than its payoff from getting P’s ideal point from the previous period t — 1
(#F |, 9:—1) whenever ¢ is sufficiently large. More precisely, we claim that for ¢ sufficiently

large:
() > (= 1)) = (= 1) =) (46)
To see that (46) holds for ¢ sufficiently large, note that when n < %:

lim —(¢7+ ") + ((t — 1) +7)* = 0,

t—o00

whereas, —(y(t —-1) - 725)2 = —~2 < 0 for all t. Thus, under the proposed strategies, for ¢
sufficiently large if V' accepts P’s static ideal point in period ¢ then it is willing to accept

P’s static ideal point in period t + 1.
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Clearly, P has no incentive to deviate given the proposed strategies. Next, consider V.
V' is willing to accept the proposal if rejecting today leads to P making the same form of
proposal tomorrow, since given the strategies V' accepts which thus yields the same dynamic
utility to V' and by construction it is statically optimal to accept. Thus, we need to show that
if ¢ is sufficiently large and wy, (&;) +v¢(9¢) > uv; (2f) + v (yf) then uy,,, (251) + vis1 (Ges1) >
Wiy () + verr (91)-

Writing the condition as wuy, (27) + v (9;) — uy; (zf) — ve(yf) > 0 we have that the same
condition will hold in the next period if the LHS of the condition is increasing in t. Differ-

entiating yields
2" (2 4 ") — 2y(y? — yt) — St
Rearranging this is positive if and only if
y! < %nt"_l [xq - 3t77] + 7t (47)

As t — oo the RHS of (47) goes to infinity when 7 < % and v > 0. Thus, as y? < ~T for all
t there exists a t’ such that for all ¢ > ¢’ the statement holds.

This implies that P’s unconstrained optimal policy in any period t > t' is (2F §'). Thus,
if P does not get its unconstrained optimal in a period then P must be choosing (z,y) to
make V' indifferent between accepting and rejecting. Therefore, if there is an equilibrium

such that for all ¢ party P does not propose (2, 7;) then V’s dynamic payoff is given by:

> uniad) +ulyl):

t=0

However, by n < 1/2 there is some period t” such that starting in ¢” the dynamic payoff
to V from getting (2, ;) every period is greater than this dynamic payoff from the initial

status quo, which contradicts that this is an equilibrium.
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Finally, note that for v sufficiently large (47) holds for t = 1. O

Proposition 8. Assume n > 1. There exists t < T such that yi # i, in every period

te{t,...., T —1}. If v is sufficiently small then t = 1.

Proof. We break the argument into several steps.

Step 1. In Step 1 we argue that if T is sufficiently large then at T — 1 the policy outcome
must be inefficient. If n > 1 then limy_,o —(T7 + T7)* + (T — 1)7 + T”)2 = —o0, while
—(v(T-1) —7T)2 = —9?2 for all T. Therefore, uy7(24) < uyr (X)) +or(r_1) and ¥4 # ir

by Propositions 2 and 3.

Step 2. Now, we characterize the continuation payoffs beginning in period 7" — 1. Note that

P’s optimal proposal will be constrained in period T'. Thus, if P is constrained in T" — 1,

uyr—1(Z]) +vr1(9F) + uvr (@) +or(@)) < uyr-1(29) + vr-1(99) + uyr(27) + vp(§?) then

)% v
Owp_y Owp_y

g = V1 (y?) +vp(y?) and —T = wyp(27) 4+ uyp(2?). On the other hand, if P

is unconstrained then both of these derivatives are 0. Furthermore, the envelope theorem

delivers that wl_,(x9,49) is differentiable almost everywhere in 27 and 39, with

owY.
ES T—1 : 3 3
aw,?_l = if P is constrained,
oya
0 otherwise.
P -\ Ouwr if P is constrained
8’LUT71 o T-1 8$q )
ord
0 otherwise.

Step 3. We now show that if the period ¢ equilibrium policy is inefficient and continuation
payoffs have the analogous properties to those characterized for the T'— 1 case in Step 2,

then the equilibrium policy in period t — 1 is inefficient and continuation payoffs have the
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same form as in 7" — 1. The induction argument together with Steps 1 and 2 as the base
case then delivers the proposition.
Suppose y; # §; and the derivatives for each player’s continuation payoffs w} (x{, yf) and

wl (zf, yf) have the same form as at 7' — 1. In period ¢t — 1 P’s optimal proposal solves:

max up1 () + v (y) + w/ (2, y)
T,y

|4

s.b. w1 (2) + o1 (y) +wy (2,y) > wveer (@) + v (yiy) + wy (2, yiy).

We break the argument into two parts, depending on whether the veto player’s constraint
is binding at time t — 1.

If P chooses a policy where the constraint does not bind then (x}_,,y; ;) solves:

, owr

s () + S = 0 (15)
, owr

v (y) + ayt = 0. (49)

Thus, for 3,1 to be optimal requires that %\y:gt_l = (0 which implies that P is also

unconstrained at time ¢. If P is unconstrained at time ¢ then 85”; = 0, and for (48) to also

hold requires x;_; = & ;. However, this contradicts that P is unconstrained at period ¢, as

P’s unconstrained optimal policy at time ¢ sets 2} > 27 > 2 and y; > §; > ;1. Thus, at

time ¢ accepting such a (z},y;) is strictly worse for V than rejecting to keep (2, 9;_1).
Next, suppose that P chooses a policy when the veto constraint is binding. Then

* * " )
(xt—la Yi_1, At—l) solves:

, owr ow)

(1) + 5 APW1w> | =0 (50)
, 8w (9w

valy) 5 Al + 5] =0 (51)

Auye—1(x) + Utfl(y) +w (z,y) — uyer (zf)) — v (yiy) —w) (2l ¥l )| =0 (52)
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Since the constraint is binding we have A > 0. Solving for A and rearranging, for (50)-(52)

to hold at y = ,_1 requires that x;_; satisfies:

ow) , owPN\  OwP / duly
8y y=Gr1 <,U’Pt71(x) + ax ) - 8y y=fe_1 <th71('T) + 8.%‘ > =0 (53)
wy—1(x) +w) (2, 9—1) = uye1 (20 ) + v (Yl ) +w)l (28, yl ). (54)

The LHS of (54) is decreasing in z, thus there is at most one x which solves it. Additionally,
because u is quadratic, the LHS of (53) is linear in z. However, the first equality does not
depend on the status quo, and thus any perturbation of the initial status quo only changes
the solution to (54) and there cannot be an x} ; that satisfies (53) and (54) for almost all
(1, ).

Finally, note that if the constraint is not binding, uy;_1(x} |)+vi_1(y; ) +w (x; 1,95 ) >

owY. owY.
uyi—1(2{_y) + v (yiy) + wy (z{_y, yf ), then % = aq;}é: = 0 and the envelope the-

U}P . . . . .
= Zxé‘l = 0. Instead, if the constraint is binding then
t—1

} owP
orem delivers that also 8yé
t

\4
t—1

1
1
ow
we—y(x{_1,yf 1) = uyea (2] ) + v (Y 1)+wt (zf_1,9{_ ). Therefore, oyl :Ufl;q(yg 1)+
) +

8wt ow}’

owy’ da wy_y

P
o, = =ul, (Yl . Again the envelope theorem ylelds f, = -\

Ti—1 Bmt1

an
ayf —1

owy” _ _)\*awt 1

5 s Thus, the derivatives of the continuation payoffs at ¢ — 1 have the
t—1 Ti_q

and

desired form as well.

A.5 Different Weights on Dimensions

Here we consider the baseline model where v(y) = vi(y) = v2(y), so there is no change in
preferences on the Y dimension, but we assume that the two players put different weights

on the two dimensions. Specifically, assume that the proposer’s stage utility is

upi() + 0v(y),
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with # > 0. As in the baseline, the veto player’s stage utility is instead

uy(z) + v(y).

Further, assume that ¢; = 9, = ¢, so that the optimal policy on the Y dimension remains
constant across periods.

Here, we show that a policy pair such that x7 < 2 and y; < § can never be sustained
in equilibrium. Clearly, if U, is such that the proposer is unconstrained in the first period,
the equilibrium policy must satisfy z7 > 1.

Suppose instead that U, is sufficiently high that the proposer is constrained in the first
period. To establish a contradiction, suppose that 2% < 2", y§ < § is an equilibrium. Recall
that Z(x7, y7) solves uyz(x) = uya(x)+vo(y;). Further, (27, y*) must solve uyq(x3)+v(yf) +
uya(x})+v(yf) = U,. Let T denote the policy that solves uy () +uy2(x) = U,. Suppose that
uyo(Z) < uys(xf) + v(yy). Then, it must be the case that a deviation to (Z,y) is profitable
for the proposer, as this bundle is passable by definition and improves the proposer’s payoff
if this inequality is satisfied. Suppose instead uyo(Z) > uya(z]) + v(yf). Then, the above
equations imply that uy(Z) < uyi(x}) + v(y}), otherwise uy2(Z) > uya(x}) + v(y}) and
uy1(Z) +uv2(Z) = U, would imply uyq(x7) +v(yy) + uye(z)) +v(y;) > U,. Therefore, given
concavity and the assumption that &y < Zyy, the following holds: —v(y}) < uyq(a}) —
uy1(Z) < uya(z}) — uye2(Z). Thus, uye(Z) < uye(z]) + v(y;), a contradiction.

Finally, note that, as in Acharya and Ortner (2013) and Lee (2020), the proposer may
still want to implement an inefficient policy on the common-values dimension in this setting,
97 < g1. To see this, consider the first-order conditions that (#7, §F) must solve, assuming

Z(27,91) < 2% so that P cannot just achieve its ideal point both periods:
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;u§,2 (z) =0 (55)

v'(y) =0 (56)

There is always a solution to these necessary first-order conditions where y = g and x
solves upy(x) + upy(z). Indeed, if 6 is sufficiently large this solution does maximize P’s
payoft, as maintaining inefficiency for tomorrow is costly. However, when 6 is sufficiently

small P weights the costs of inefficiency less than V and y < ¢ can instead be better. In
Wpy (f(m,y))

Ul (E(a},y))
that = and y are such that T(x,y) is close to 2%. Additionally, this condition together with

this case, from condition (56) we require that § = — . When @ is small this implies
(55) implies that the policy on the X dimension solves up;(x) — Oul,(x) = 0, and hence
z is close to 2! for 6 small. Thus, for # sufficiently low the inefficient solution yields a
better first-period policy on X, a better second-period policy on X, and the cost from the
inefficiency is relatively negligible.

For example, suppose u(z) = —(z — %)%, with 27 = —2) = 1 and 28 = -3y = 2.
Additionally, let v(y) = —(y — 1)? and 0 = §. Then (&7,§)) ~ (1.43,.058) which gives a

dynamic payoff of ~ —.49, versus the best efficient policy (z,y) = (1.5,1) which yields —.5.
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