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Abstract

How should society allocate policy-making between the legislative and the exec-
utive branches of government? We analyze a model in which biased and polarized
policymakers set policy in response to shocks. We show that policy issues for which
the policy-maker bias is small relative to the degree of polarization should be delegated
to the legislature, while policy issues where the bias is large should be delegated to the
executive. Moreover, when executive delegation is preferred, it is optimal to leave little
discretion and impose a narrow mandate. This finding contrasts with conventional
wisdom that executive delegation allows for greater flexibility. The main difference
between the two institutional settings is the ability to restrict ex post bargaining under
executive delegation. Thus, when the bias is large, executive delegation is preferred
because it can effectively constrain policymakers’ choices. In contrast, when the bias
is small, the ability to bargain ex post allows for flexible responses to severe shocks
while limiting political risk. We also study the credibility of these institutions and
show that while delegating to the legislature is typically credible, executive delegation
is typically not when the bias is exogenous but can be when the bias arises from time

inconsistency problems.

*First version: February 2024.



In the legislature, promptitude of decision is oftener an evil than a benefit. The
differences of opinion, and the jarrings of parties in that department of the government,
though they may sometimes obstruct salutary plans, yet often promote deliberation
and circumspection, and serve to check excesses in the majority....They constantly
counteract those qualities in the Executive which are the most necessary ingredients in
its composition — vigor and expedition, and this without any counterbalancing good.
Alexander Hamilton (Federalist No. 70)

1 Introduction

The allocation of policy-making authority is a fundamental issue in the design of political
institutions. Institutions such as the legislature and executive agencies provide mecha-
nisms, such as supermajority requirements and mandates, that help align policymakers’
incentives with those of society. The goal of this paper is to understand how policy-making
should be allocated between the legislature and executive agencies. The conventional view
is that delegation to an agency such as a central bank allows for fast and responsive policy-
making; in contrast, legislative bargaining in the presence of political polarization can be
slow and lead to political gridlock, even on desirable policies. However, a major downside
of delegation is the lack of direct accountability and representation.’

Building on this institutional context, this paper studies the optimal allocation of
decision-making authority in a setting with three key features: policy-maker bias relative
to societal preferences, shocks which create a benefit for flexibility, and political polarization
between different societal factions who disagree on the optimal policy. Our main result is
that delegating to the legislature is preferred if policy-maker bias is small relative to the
degree of polarization, while delegating to an executive agency is preferred if policy-maker
bias is large.

The main difference between the two institutional settings is the ability to restrict ex
post bargaining under executive delegation. When the bias is large, society would like to
constrain the choices of policymakers, which can be achieved by delegating to an agency
with a narrow mandate. This contrasts with the aforementioned conventional view that
society should delegate policy-making to executive agencies to increase flexibility. In
contrast, when the bias is small, the ability to bargain ex post allows for flexible responses
to severe shocks while imposing discipline on the faction in power because of the inability
to act unilaterally and generating outcomes that are close to those preferred by society.
We also show that these narrow mandates are credible if the policy-maker bias arises from

a time inconsistency problem but not if there are exogenous preference biases.

1See for example Tucker (2019).



We consider a model where society must decide on a policy as a function of an ag-
gregate shock. The population is divided into two factions who differ in their preferred
policies, capturing political polarization. Factions are in power with an exogenous prob-
ability. Society’s welfare is a weighted average of the factions” utilities plus a constant
bias term, which can capture either differences in preferences between the factions and
their representatives or time inconsistency issues. We compare two institutions for policy-
making. The first, executive delegation, grants the executive representing the faction in
power the authority to unilaterally choose a policy from a pre-specified set, which we
term the delegation set. The second, legislative bargaining, allows the executive in power
to unilaterally choose a policy from a given delegation set, but the executive can also im-
plement a policy outside this set if the other faction agrees. This ability to renegotiate ex
post in legislative bargaining is the critical feature that distinguishes the two institutions.

We first characterize the equilibrium outcomes under both institutions. We show that
under executive delegation, the optimal delegation set is an interval which results in
discretion for moderate shocks but imposes a cap and a floor for extreme shocks. Within
this set, policy varies both because of the underlying state and the identity of the faction
in power. The latter, which we term political risk, is undesirable from society’s perspective.
The size of the delegation set is chosen to optimally trade off this desire for flexibility with
the costs associated with policy-maker bias and political risk. For example, if there are
no bias and political risk, it is optimal to grant full flexibility to the policy-maker. On the
other hand, if either policy-maker bias or political risk gets large enough, it is optimal to
delegate only a single point to the executive. In contrast, under legislative bargaining,
the optimal delegation set is discrete and has no intervals.? In other words, the faction in
charge has almost no unilateral discretion.

Our main result provides conditions under which each of these two institutional set-
tings is preferred from society’s perspective. Fixing a level of polarization, we find that
legislative bargaining is preferred if policy-maker bias is small enough, while executive
delegation is preferred if the bias is large enough. To understand this result, first note
that for a fixed delegation set, legislative bargaining gives policymakers more discretion
to respond to shocks. Clearly, factions will agree only to policy that is in between the ideal
policy of each faction. If the policy-maker bias is small, then this extra discretion through
renegotiation is valuable to society. Thus, legislative bargaining is preferred when the bias
is small. However, when the bias is large, delegation is preferred to legislative bargaining.
The reason for this is that while bargaining increases policy flexibility, it also limits soci-
ety’s ability to correct the policy-maker bias. If the bias is large, this increased flexibility
is detrimental to society and thus delegation to an executive is preferred.

2One can interpret this set as a generalized notion of the status quo in legislative bargaining games. For
example, this set can represent mandatory spending levels as in Bowen et al. (2017).
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We next show that policy-maker bias can also arise from time inconsistency problems.
We make this point within the context of a Barro-Gordon model (Barro and Gordon,
1983) and show that our results extend to this setting. The key difference between the
two environments concerns the credibility of narrow mandates. With a large exogenous
bias, the gains from constraining policy through a narrow mandate are realized only by
society. Therefore, narrow mandates are not credible, since both factions find it optimal
to renegotiate ex post, thus bringing the chosen policy closer to their own preferences and
away from society’s. In contrast, in the Barro-Gordon model, each policy-maker would
like to commit ex ante to not best respond to private actions in order to avoid the cost
of expected inflation. Therefore, policymakers also value the ability to constrain policy
choices, which makes the narrow mandate attractive if the time consistency problem is
severe. In contrast, we show that legislative bargaining is always credible.

The key takeaway from our analysis is that allocating policy-making to executive
agencies is desirable when the policy-maker bias is large not because of these agencies’
ability to nimbly respond to shocks but rather the society’s ability to impose mandates on
these agencies which are enforced by the judicial branch. As we discuss in the paper, this
finding can help interpret the recent discussions on the Chevron doctrine (U.S. Supreme
Court, 1984) and its recent overturning. In contrast, delegating policy-making to the
legislature is desirable when the polarization is large relative to the bias, because it allows
society to respond to large shocks while simultaneously limiting political risk. In this
sense, inaction by the legislature can be a feature and not a problem.

Our results can help inform decisions about which types of policies should be al-
located to an executive agency versus assigned to a legislature. In our model, policies
that suffer from severe time inconsistency problems should be delegated to an executive
with a narrow mandate. This prediction is consistent with the delegation of monetary
policy, arguably subject to time inconsistency problems, to central banks with inflation
targeting. Our model also suggests that policies that suffer from significant polarization
should be delegated to the legislature. This prediction is consistent with redistributive
policies, which are arguably highly polarized, being chosen within the legislature and
the observed responsiveness of such policies to large shocks but not to small shocks. For
example, transfer programs do not vary much for small business cycle shocks, but there is
often bipartisan agreement to expand these programs after large shocks such as the 2008
recession and the 2020 Covid pandemic.

Related Literature

Our paper builds on two distinct literature strands: one that studies legislative bargaining

and another that studies delegation to a biased policy-maker. The main contribution of



this paper is to identify when one institutional setting is preferred over the other.

Our modeling of legislative bargaining builds on Baron and Ferejohn (1989). One of the
key contributions of this and many other subsequent papers is to highlight the power of
the proposer in bargaining; the proposer can always guarantee herself a disproportionate
share of the surplus. The size of this share is determined by the outside option of the
non-proposers, which in Baron and Ferejohn (1989) corresponds to a new round of voting,
with a proposer chosen at random. Ali et al. (2019) show how even a little knowledge
about future proposers can result in the proposer getting almost all the surplus. A related
literature studies the legislative bargaining problem with an endogenous status quo. See,
for example, Baron (1996), Kalandrakis (2004), Diermeier and Fong (2011), Bowen et al.
(2014), Dziuda and Loeper (2016), Piguillem and Riboni (2015), and Ali et al. (2023). In
these papers, the outcome of a previous round of negotiation becomes the status quo for
the next round.® In contrast to these papers, in our paper, the status quo is part of the
institutional design problem and not chosen by the policymakers.* Moreover, the status
quo is potentially a set and not just one policy.

Another related paper is Harstad (2010), who shows how policymaker bias can arise
in a legislative bargaining model due to the incentives of factions to affect the outcomes
of the bargaining game. While his main focus is on how varying levels of supermajority
requirements affect this bias, he also compares the outcomes under centralized versus
decentralized decision-making. One can interpret this as a comparison between two
exogenous institutions, the former as executive delegation with full flexibility and the
latter as legislative bargaining with an exogenous status quo. Our focus instead is on
both the optimal design and the allocation of policymaking authority between these
institutions.

A large literature studies the trade-off between discipline and discretion in the delega-
tion of policy-making authority in the context of monetary policy (Athey et al. (2005)) and
tiscal policy (Halac and Yared, 2014, 2020, 2022a; Sublet, 2023). A main insight from the
literature is that the optimal delegation set is an interval (Amador et al., 2006; Amador and
Bagwell, 2013a). Sublet (2023) discusses when caps are optimal in an environment with
money burning. The specific delegation problem we consider differs from the problems
examined in these papers in that we model heterogeneity among policymakers, which
maps to a multidimensional screening problem without transfers (see, for example Laf-
font et al. (1987), Rochet and Choné (1998), Moser and Olea de Souza e Silva (2019), and
Boerma et al. (2022) for problems with transfers and Amador et al. (2003) for a problem

without transfers).

3Bowen et al. (2017) allow for a separation between current policy choices and future status quo.
4In this sense, our analysis is closer to Piguillem and Riboni (2021) study of the role of fiscal rules in
legislative bargaining.



Our paper shares some of its conclusions with a literature suggesting that delegating
monetary policy to an external authority can help resolve the time inconsistency problems
associated with it. Rogoff (1985) argues that delegating monetary policy to a central banker
who places a larger weight on inflation stabilization can overcome the time inconsistency
problem. This delegation is optimal because the executive in charge has the correct
preferences to generate optimal policy outcomes from society’s perspective. Instead,
we assume that policy-maker preferences do not change across the legislature and the
executive, and we show how mandates can be designed to alleviate the time inconsistency
problem.

Our paper is also related to other principal-agent models of policy-making. We share
our motivation with Alesina and Tabellini (2007, 2008), who highlight normative criteria
for delegating policy-making to politicians versus bureaucrats. Unlike these authors, we
assume that policymakers have identical preferences within the legislature and executive
but that the different institutions differ in how policy is chosen. One of those institutions
involves decision-making by a single agent (the executive), while the other involves joint
decision-making by multiple agents (the legislature). In doing so we also study the
optimal design of these institutions. Additionally, our paper has some similarities with
Aghion et al. (2004), who study a constitutional design problem to understand how much
unilateral power should be granted to factions in power, modeled as the size of the
supermajority needed to pass a policy reform. Their problem is similar to our legislative
bargaining problem in which society chooses the set of outside options for the faction in
power. However, we aim to compare policy outcomes from such institutions that involve
joint decision-making with one in which policies are chosen by a single executive.

The problem of separation of powers between the executive and legislature has been
widely studied in the political science and legal studies literatures. Epstein and O’halloran
(1999) provide an overview of the literature on the incentives of the legislature to delegate
policy-making. The authors highlight the role of “political transaction costs” in deter-
mining when the legislature will decide to delegate. They argue that these delegation
decisions are primarily driven by legislators’ political goals. Aranson et al. (1982) and Rao
(2015) argue that legislators have private incentives to delegate policy-making in order
to garner benefits from interest groups and constituents, even if this weakens Congress
institutionally. Thus the authors argue for stricter enforcement of the non-delegation doc-
trine by the courts. McCubbins et al. (1987) argue that the administrative procedures help
align the incentives of executives with those of the legislature. Callander and Krehbiel
(2014) show that under supermajoritarianism, the legislature may delegate to an executive
agency to break the political gridlock. Volden (2002) studies how the discretion given
to executive agencies changes under unified and divided government. We take a consti-
tutional design perspective on delegation and argue that there are economic benefits to
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allocating certain types of policies to an executive agency.

The rest of the paper is organized as follows. Section 2 presents the main model. Sec-
tion 3 and Section 4 study the optimal outcome under executive delegation and legislative
bargaining, respectively. Section 5 delivers the paper’s main result and establishes condi-
tions when each institutional setting is preferable. Section 6 discusses the implications of
our main results. Section 7 shows that our main results extend to a Barro-Gordon model.
Section 8 studies the credibility of the institutional setting chosen at the constitutional

stage. Finally, Section 9 concludes the paper.

2 Model

Consider a static model in which society must decide on a policy 7t as a function of an
aggregate shock z € [z,z]. The distribution of shocks is F with density f. The population
is divided into two factions, or parties. Each faction has a type 0 that is a preference
parameter over the policy. Assume that 6 € {01, 6},} and the share of faction 0; is «; for
i =L, H. Werefer to A = 0y — 0 as the polarization between factions. The preferences of
faction 0 are u(m, z, 0). Societal welfare is a weighted average of the factions’ utility plus a
constant policy bias v:

v(mz) = Z ou(m, z,0;) + v (1)

The bias v can capture the difference in preferences between the factions and their rep-
resentative politicians. For example, politicians may be biased relative to society because
they are prone to be captured by special interest groups or to having empire-building mo-
tives. In Section 7 we show that the bias can capture in a reduced form time inconsistency
problems that arise due to a policy-maker that lacks the ability to commit to a policy plan.®

For simplicity, we assume that preferences are quadratic.

Assumption 1. We assume u(m,z,0) = (z 4 0)m + b(7), where b (1) = —%712.
Note that the preferences can be alternatively represented asu (7, z, 0) = —% (m—0—2z)°

All of our results go through for any b (71) that is differentiable and strictly concave so that
u is single peaked. Moreover, the assumption that 0 and z enter additively is not essential
to our analysis. For instance, our analysis applies with minor changes to environments in
which the type and the state enter multiplicatively, as in w(m, z,0) = zrm + $b(n).

Type 0 policymaker’s preferred policy in response to a shock z is denoted by ¢, and
it solves —b'(7¢(z,0)) = z + 0. The preferred policy for society is 7* (z), and it solves

5While we focus on a constant bias in this section, our results extend to environments with a non-constant
bias, as in Amador and Bagwell (2013b).



Figure 1: Preferred policies for v =0

Tt
A

Y

T (O1)

*

Tt

7 (01 )

—b/(m*(z)) =2+ 0+, with 0 = o1 01 + o;011. These preferred policies are illustrated in
Figure 1 for v=0and oy = o = 1/2.

Both factions agree that the policy must be increasing in the aggregate state z. However,
faction 0y prefers a higher policy than does faction 0; for all z. The distance between
these preferred policies is the degree of polarization. Society’s preferred policy is a convex
combination of the factions” preferred policies if the bias is small (as in Figure 1), and it
is lower than 7t¢(01 ) (resp., higher than 71¢(04)) if the bias is sufficiently negative (resp.,
positive).

It is useful to define as a benchmark the best constant policy that does not vary with the
shock z.¢ This policy solves

7T

T = arg max/v (71, z) f(z) dz,
and it satisfies T = 7t; (E (z) ,E (0) + V).

Two institutional settings We next consider the problem of how society should delegate
and structure the policy-making process. We consider two institutional settings that differ
in how society delegates policy-making authority to the factions.

First, we consider delegating to executives (DE). In DE, society delegates policy-making

authority to an executive representing the faction in power. We assume that one faction

¢Athey et al. (2005) refers to this policy as the expected Ramsey policy.
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is in power with probability «'. In general, we allow «' # «; and say that policy-making
is representative if &' = . The executive chooses any policy within a delegated set of
options D. Without polarization, A = 0, our model nests the standard model studied in
the literature on delegation without money burning.

Second, we consider delegating to a legislature (LB). In this case, the two factions can
bargain over the chosen policy, with the status quo being a policy chosen from a set D by
the faction in charge. In other words, the faction in power can unilaterally choose a policy
from a prescribed set D or choose another policy outside of the set D if the other faction
agrees. This institutional setup is a simple version of legislative bargaining that has been
studied in the political economy literature. Typically in this literature the executive (or
agenda setter) can unilaterally choose one policy only—D is a singleton. Here we study
the optimal design of the set D.

While there are of course other possible institutional designs, we argue that these
two capture the essential trade-offs inherent in the allocation of policy-making power.
Delegation to an executive represents the transfer of the decision-making authority to
a single agency, with the aim of promoting flexibility and responsiveness to changing
circumstances. The head of the agency is appointed by the faction in power at the time
and can choose any policy within the set given to the agency, its mandate. For example,
this institutional setting captures the case of a central bank that has freedom to choose a
policy within its mandate, and the central bank’s governor is appointed by the faction in
power that will appoint a governor with the same preferences.

Legislative bargaining, on the other hand, keeps authority in the hands of elected
representatives, ensuring a degree of democratic accountability and control. The party
in charge has some flexibility to choose among a given set of options (i.e., mandatory
spending) but can choose outside the set if the opposition agrees (i.e., discretionary
spending).

3 Delegation to executives

We characterize the optimal delegation to executive agencies. To do so, we extend the
theory of optimal delegation to environments with two dimensions of private information.
We show that under appropriate sufficient conditions, the optimal delegation set is an
interval with a cap and a floor. Moreover, we show that for high levels of bias or high
levels of polarization it is optimal to leave no discretion to policymakers, and the best
outcome is the best constant policy defined in the previous section.

Formally, we can write the problem of society finding limits for executive discretion
as a mechanism design problem without transfers, where society chooses a set of feasible



policies D and the policy chosen by the executive of faction 0 in state z must satisfy the

incentive compatibility constraint
7(z,0) € argmaxu(,z, 0). 2)
nteD

This constraint highlights that under this setting the faction in power unilaterally chooses
the policy independently of the other faction. Letting

w(rt, 7, 2) = atv(m, 2) + o 'v(mn, 2) (3)

be the expected value for society in state z given that faction 0; chooses policy 7, society
chooses a set D to solve

mae [ win(z. 00 7(z 00, 2)(2)dz @
DCR,7(2,0) J,
subject to (2).
The problem (4) can be equivalently written as

max/ w(m m(z,0n),z)f(z)dz )

subject to
u(n(z,0),z,0) >u(n(z,0),2,0) forz,2€Z,0,0 {0,001 (6)

The main proposition in this section shows that under some sufficient conditions on
the distribution of z, the optimal delegation set is an interval with a potentially binding
cap and floor. To state these sufficient conditions, it is helpful to consider a Ramsey
problem in which society is restricted to choosing an interval [mts (z(,01) , 7t (zn, 01)],
which is parametrized by two thresholds, z, and zy,. This problem is formally stated and
characterized in Appendix A.

Assumption 2. Define the distribution X(z) = o F(z) + «"'F(z — A), with k (z) being the
associated density and E ., the expectation with respect to this distribution. Let d(z) = oFoyf(z) —

oo f(z—A), dn(z) = %and di(z) = J s(z) . We assume that
L EclZlz2zl —z+ Vv < (Ec2I2 2 znl —zn +V) 3 forallz Zh,
2. z—EZlz <zl - v< (51 — Eczlz < 2] — V) ;L((ZZL)) forall z < zy,

3. AYE) L 3K E) < forall z € (24, z1).

The following proposition shows that the solution to the problem in (4) is an interval.



Proposition 1. Suppose Assumptions 1 and 2 are satisfied. Then the solution to (4) is an interval
delegation set D = [1t¢(zq, 01), ¢ (zn, O )].

All proofs not in the main text are in the Appendix. We prove this proposition in two
steps. First, we consider a Ramsey problem in which society is restricted to choosing an
interval of the form in the proposition, and we characterize the optimal bounds (Ramsey
step). Second, we show that no other set can improve upon this interval (verification step).
The Ramsey step is straightforward. However, in contrast to the standard delegation
problem, the verification step is complicated by the fact that there is uncertainty about
both the state z and the type of the policymaker 6. First, in general, we cannot use the
tirst-order approach to simplify the constraints (6). We show, however, that under the
functional form assumption in Assumption 1, the problem is equivalent to a model with
only one dimension of uncertainty, 0 + z; so we can apply the tools developed by the
literature to solve this problem.

There are two key substeps in the verification step. First, we need to prove that granting
the executive discretion between the Ramsey bounds is indeed optimal. This is implied
by the third condition in Assumption 2. Second, in order to show that interval delegation
is optimal, we need to show that it is suboptimal to have two disconnected intervals in the
delegation set. The usual argument for this is that disconnecting the interval will result in
some types bunching at policies below their preferred one and others bunching at policies
above their preferred one. If the policy-maker type is known, then there is certainty
about which of these two bunching points generates benefits and costs. Therefore, a
single bunching condition (condition 1 or 2 with A = 0 in Assumption 2) needs to be
imposed, in addition to condition 3, in order to guarantee that the costs outweigh the
benefits. However, with multiple types, whether a particular bunching point imposes a
benefit or cost depends on the realization of the type. Consequently, for A > 0, we need
to modify condition 3 in Assumption 2, and to impose an additional bunching condition
under which interval delegation continues to be optimal in our setting.

Given that we have established that the optimal delegation set is an interval, we now
show how uncertainty about the type of the policy-maker affects the choice of bounds of
the interval. To do so, it is illustrative to consider the first-order condition of the Ramsey
problem with respect to zy:

Adp(zn) — v = Eclzlz > zn] — zn.

In the absence of heterogeneity in 0, i.e.,, A = 0, an optimal cap, if it is interior,
equates the bias on the left-hand side to the loss of discretion on the right-hand side,
—v = E«lz|z > zn] —zn. Thus, a cap is binding only if the bias is negative, i.e., policymakers

prefer a higher policy than society does.
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With heterogeneity, i.e., A > 0, the distribution K captures the higher loss of discretion
for Oy than that for 0;. Heterogeneity adds a second component to the benefit of a cap,
and dy, captures the conditional expectation of the net disagreement over the cap. The
measure dy, captures the intensity and the sign of the expected disagreement. A specular
logic applies for z;.

The aforementioned first-order condition highlights a trade-off between political risk
and flexibility that is absent in the case in which there is certainty about the policy-maker
type. By political risk, we mean that the chosen policy varies depending on the type of
the policy-maker in charge. To understand this trade-off, suppose that v = 0. If A = 0,
then it is optimal for society to grant policymakers complete discretion in how they choose
policy, since preferences are completely aligned. Suppose instead that A > 0. Then, if
society continues to grant complete discretion to policymakers, the chosen policy will
on average align with the one preferred by society, but the presence of political risk will
lead to undesirable movements in policy as a function of 8. Consequently, it is no longer
optimal to grant complete discretion to policymakers. Similarly, for any level of A, a
larger absolute value of v implies greater misalignment in preferences between society
and policymakers, and consequently it is optimal to grant policymakers less discretion.

The next lemma shows that under a mild distributional condition, increases in both A

and |v| reduce society’s incentives to grant discretion to policymakers.

Lemma 1. For some fixed A > 0, there is a threshold V(A) such that for lv| > v(A), the delegated
set is a single point. Similarly, for some fixed v, there is a threshold A(V) such that for A > A(V),
the delegated set is a single point. If the densities f and k are log-concave, the size of the delegated

interval decreases as the bias v gets more severe.

Figure 2 illustrates the lemma for v = 0: for a sufficiently large level of polarization,
there is no discretion and the set D contains only the best constant policy.” We will refer

to this situation as a narrow mandate.

4 Legislative bargaining

We now turn to study the best outcome under legislative bargaining. Relative to the
previous case, the party in charge has the option to unilaterally choose a policy from the set
D, but it may also choose 7t ¢ D if the other faction agrees. In this section we characterize
the optimal set D. We show that, contrary to the case of executive delegation, the set D

contains a discrete set of points and is not a continuous interval. The typical outcome has

7In the figure, the size of the delegation set is also monotonically decreasing in A, which is true in the
numerical example.
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Figure 2: Optimal delegation sets as a function of polarization, A
D

A

7t (Zn, O1)

Y

e (21, 01)

no responses to a small realization of shocks z, but it allows for some flexibility for a large
realization of the shocks, in sharp contrast with the typical outcome under delegation.
To set up the problem, we define mp(z,0) as the policy that would be unilaterally
chosen by the faction in charge, 6, from the set D. This policy choice is the status quo in
bargaining and must satisfy (2). Given a shock realization z, if type 0 is in power, it can

implement any policy in the set R(z, 0, D) where
:R(Z’a 97 D) = {Tflu,(T[, z, é) > U,(T[D (2’7 e)a Z, é)? é 7£ e}

In other words, the faction of type 6 can implement any policy which is preferred by the
other type over the status quo.
We can then write the problem for society when it delegates policy-making to a legis-

lature as .
max / w(mt(z,01),7(z,0n), z)f(z)dz (7)
DCR,7t(z,0) z
subject to
7(z,0) € arg max u(m,z,0). (8)

mEDUR(2,0,D)

As described in the previous section, the presence of political risk creates undesirable
movements in policy. We showed that under executive delegation, this risk is mitigated

by limiting the discretion granted to executive agencies by constraining the bounds of
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an interval. In contrast, in the presence of bargaining, political risk can be mitigated by
limiting the ability of the faction in charge to unilaterally choose policies. The way to
do this is to restrict the set of unilateral policies available to the faction in charge, D. In
particular, we show that when society’s preferences are aligned with the policymakers’
on average, it is optimal to grant discretion only over a discrete set of points. This finding
is in sharp contrast with the previous section.

We say that a delegated set of policies D contains an interval if there is an interval
[z1, zn], with z; < zy, such that 7¢([z, zn],01) C D or m¢([z, zn], 01) € D. The following
lemma provides a condition that guarantees that it is never optimal to delegate an interval

over a subset of z.

Lemma 2. Suppose that for all z € [z, zn] we have
(V + apA) o« (2) + (. A — V) & (z— A) > 0. )

Then, the delegated set contains only a discrete subset of points from the interval 1t (zy,01) , 7t¢ (zn, O1)].

The proofs of the results in this section are in Appendix B.

We can then prove our main result for this section:

Proposition 2. Suppose that v € [—on A, o Al. Then, the set D that solves (7) does not contain
intervals. If v > oy A and for z € [z + A, z] condition (9) holds, then the set D contains a discrete
subset of points over [m¢ (z+ A,01), ¢ (Z,01)] and grants full discretion for 1 > Tt¢ (24,01 )
where z, € [z,z,+A) and no discretion for m < 1 (z+ A, 0r). Similarly, if v < —on A and
for z € [z,z — Al condition (9) holds, then the set D contains a discrete subset of points over
[7te (z+ A, 0L) , 75 (2, 01)] and grants full discretion for 1 < ¢ (29, 01), where zo € (z,z + Al,
and no discretion for T > ¢ (z,01).

To understand the difference with the pure delegation case and Proposition 1, note that
when society allocates policy-making to a legislature, the choice of the set D determines the
policy chosen when the two factions cannot find a mutually agreeable policy—similarly to
DE—but it also affects the bargaining power of the faction in charge. Allowing for greater
discretion in the status quo set increases the bargaining power of the faction in charge and
reduces the other faction’s ability to discipline policy.

Suppose thatv € [—anA, o Al and the set D contains aninterval [t (zy, 01 ) , 7t¢ (z1, 01 )]
Suppose also that the 8; faction is in power. In this case, for any z € [z, z], the low type
chooses exactly its preferred policy, so bargaining imposes no discipline on the choice of
policy. Now suppose we break the interval into two disconnected intervals (“drilling a
hole”) by removing interval (7t¢ (z11,01) , 7t¢ (zH1, 01 )) from the status quo set. The low
type cannot unilaterally implement its preferred policy for any z in this range. In partic-

ular, in this case, the outside option for the low type is {7t¢ (z11,01) , 7t¢ (z11, 01)}, which
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in turn implies a lower bargaining power and induces greater moderation in the policy
choice. That is, the policy does not vary too much in the direction preferred by the 0,
type. Since v € [—anA, a A] and society’s preferences are a convex combination of pol-
icymakers’ preferences, this moderation is welfare-improving. Note that the status quo
set D can contain multiple such points if the range of z is large enough. However, if the
range of z is small enough, it may be optimal to have a unique status quo. This is partic-
ularly appealing because we can interpret this case as one where there is a given level of
mandatory spending (the singleton D) that can be changed by doing some discretionary
spending only if there is agreement in the legislature.

If instead v > o1 A, then society’s preferences are always closer to those of faction 0y,
which implies that this moderation is no longer desirable. In this situation, the best case
for society is if type Oy always implemented its flexible policy. However, society cannot
just give full bargaining power to the faction in charge, since the low type would also
choose its flexible policy when it is in charge. We show that for intermediate ranges of
policy, it is optimal to limit bargaining power by delegating only a discrete set of points,
while for policies large enough so that they would never be chosen by the 0; type, it is
optimal to grant full bargaining power to the faction in charge. A symmetric logic holds
for the case in which v < —apA.

Finally, we show that if the degree of polarization in society is sufficiently large, then
it is not possible to reach any agreement between factions and the best that society can
do is to set the status quo to the best constant policy, D = {7t*}, that is not changed in the

bargaining phase:

Lemma 3. Fix some |V| > 0. Then, there exists a A(|V|) > 0 such that for all A > A(|V]),
the set D = {7t*}, where Tt is the best constant policy, and the allocation implemented by LB is
LB (Z, 9) =T

Proof. For any given v suppose A is large enough so that m¢ (z,0.) < 7*(z) and
" (Z) < ¢ (2, 01). We first show that in this case implementing the best constant policy as
an outcome is feasible. To see this, suppose that D = {7*}. Then, forany z, R(z,0, D) = {7*}
for any z,0. This is because for any z, u(m, z,01) > u (7, z,0y) for any m > 7*, and
u(z,0r,7m < u(z,0,7) for any m < 7. We now show that this set D is optimal from
society’s perspective. We know from Proposition 2 that the set D is a discrete set. Given
our assumption on A, it must be that D C [7* (z) , 7" (z)]. Now suppose the set D # {7t"}.
In particular, suppose that D = {my, .., mn}, with 1y < ... < 7N, Then, the outcome under
LBis g (z,01) = mn and 75 (2,01 ) = my, for all z. Clearly, this outcome is dominated

by the best constant policy from society’s perspective. Q.E.D.
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Figure 3: Preferred institutional setting as a function of polarization, A, and policy-maker bias, v
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5 How should society allocate policy-making?

In this section, we analyze the conditions under which delegation to an executive agency
(DE) or legislative bargaining (LB) is optimal for societal welfare. Our main result is that
for any level of polarization A, if the bias v is small enough, then society prefers LB to
DE. If instead the bias is large enough, then society prefers DE to LB. To this end, we
compare the solutions to (2) and (8) for any choice of D and show that this comparison
alone provides conditions for which one of the two institutional settings dominates in
terms of welfare, independently of the choice of the delegation set.

Proposition 3. For any A > 0, there exist thresholds v (A), vy (A) such that society weakly
prefers LB to DE if [v| < Vi (A), with the preference being strict if A is small enough, and society
strictly prefers DE to LB if [v| > vy (A). If A = 0, society prefers DE to LB.

Proof. Suppose that [v| < max{anA, x; A}, Then, we can write society’s utility as a
convex combination of the two policy-maker types” utility. In fact, let v be defined by
vV =—vpA+ (1 —7v)xrA. Note that for v € [—anA, ar Al, v € [0, 1]. With this definition,
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we can write

v (7, 2)

(z + ) i+ v) T+ b (7) (10)

= ((1=v)Ou +v0r)t+ b ()
(1—y)u(mz,0n) +yu(mz,601),

which is indeed a convex combination of policy-maker preferences.

Next, consider an arbitrary delegation set D. Under DE, the equilibrium outcome is
mp (z,0; D) € argr&agu(ﬂ, z,0).
Under LB, the outcome solves
Mg (z,0;D) € argmgxu(ﬂ,z, 0)

subject to

A

u(n,z,é) 2u<7rD (z,@;D),z,é) 0 #0.

Thus, it must be that for all z

U(T[]_B (Z,G;D),Z,e) >u(7tD (ZaQ;D)7276)7 (11)
u(ms (Z,B;D),z,é)) >u<7TD (Z,G;D),Z,é) 0#£0, (12)

where the first inequality is a strict inequality whenever there is an agreement to go outside
of the set D. We can then write the welfare for an arbitrary delegation set D as

Zo‘i/V(ﬂD (z,04;D),z) f(z) dz < ZOCi/V(WLB (z,0:;D),z) f(z) dz,

<Wip —max ot [v(mia (2.05D) 20 (2) dz

where the firstinequality follows from the fact that we can write v as as convex combination
of policymakers’ utility and (11)—(12), and the second inequality follows from optimality.
Since the second inequality holds for any D, it must also hold for the delegation set that
attains the maximum under DE. Thus, we have Wi > Wpe. Note that from Proposition
1 and Lemma 1, we know that for small A, the optimal delegated set is a strict interval.
From Proposition 2, we know that the optimal set D under LB contains no interval and
strictly dominates any interval. Therefore, it must be that Wi g > Wpe.

Next, assume that [v| > sd (z) + max{anA, xt A}. We will show that delegating a
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single point to the executive achieves a higher welfare than any allocation that can be
implemented via LB. There are two cases to consider. Suppose first that v < —sd (z) —anA.
Consider the best constant policy, T = 7t¢ (E (z) , E (6) + V) . Under DE it is always feasible

to implement the best constant policy so

Wpe > / v (7t (E(2), EO + V), z) f(z)dz.
Moreover, when v < —apA, v (7 (2,01 ) ,z) is an upper bound for social welfare under
legislative bargaining, since the equilibrium policy is in [7¢ (z, 01 ) , 7t¢ (2, 011)] and society’s

preferences are more aligned to those of type 01 factions. Thus,

/ v (7 (z,00),2) f(z)dz > Wis.
When v < —sd (z) — ayA and u is quadratic, direct calculations show that society’s value
of following the constant policy is higher than the one of following type 6\ ’s preferred
policy, or

/Zv (1t¢ (E(2),E0 +¥),2) f(z)dz = = (E(z) + EQ 4+ v)?

<(z+ B0+ ¥)(z+0,) — %(z—f— eg?) f(z) dz

z

v (7 (z,01),2) f(z)dz.

Il
‘N\[\D)—‘

Thus, Wpe > Wy g. A symmetric argument holds for the case when v > sd (z) + o A.

Finally, suppose that there is no bias, A = 0. Under LB, factions can always implement
their preferred policy, 71 g (z,0; D) = 7¢(z, 0). This outcome is always feasible under DE
since society can just grant full discretion to the policy-maker. Then we have Wi < Wpe.
Q.E.D.

Fixing the level of political polarization A > 0, if the bias v is small enough, then society
prefers LB to DE. This is true irrespective of the distribution of shocks z, because for a
moderate bias, for any delegation set, the policy implemented by a legislature dominates
the policy implemented by the executive in terms of welfare for any realization of the
shock.

To understand this result, first note that for a fixed delegation set D, bargaining gives
policymakers more discretion to respond to shocks. In fact, through bargaining, factions
can agree to implement policies beyond those that are at the discretion of the executive.

Clearly, factions will agree only to policies that are in between the ideal policies of each
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factions. This is beneficial if the bias v is small (in absolute value) because
Tt¢(2,01) < mig(z, 0; D) < 7e(z, O4).

Thus, the renegotiated policy is closer to society’s preferences than what can be unilaterally
chosen by each agent, as illustrated in the first panel of Figure 3.

Intuitively, when [v| is small, the flexible policy chosen by the average type in response
to zis close to society’s optimal policy; therefore, granting flexibility to the average type is
desirable. However, under DE, allowing for more discretion with respect to z also implies
greater political risk, since 7t will also respond to 6. Thus, there is a trade-off between
flexibility and political risk. In fact, as Lemma 1 shows, as A gets large, it becomes optimal
to eliminate this political risk even at the cost of eliminating any flexibility with respect to
z. In the case of LB, however, bargaining between factions moderates this political risk and
generates outcomes close to what the average type would have chosen, which is valuable
to society. This scenario manifests itself in political gridlock and inaction for intermediate
realizations of z but flexibility for large realizations of z, where both factions prefer to
renegotiate. Note that in this case, gridlock is a feature of the optimal institutional choice
because it avoids costly political risk. Moreover, the ability to respond to these large shocks
generates benefits relative to the case of DE, which does not allow such renegotiation and
limits response to large shocks with a cap and floor.

In contrast, when [V is large, the preferences of society and those of the average type
are severely misaligned. In this case, society would like to limit the discretion granted to
the average type. As already discussed, limiting discretion under LB for large shocks is
difficult since policymakers can always choose to renegotiate policies outside D. However,
through DE society can limit policymakers’ discretion by granting a narrow mandate.
In fact, under the bound provided in the proposition, delegating a single point to the
executive achieves a higher welfare than any allocation that can be implemented via LB.
This is because factions can ex post agree to a policy that is farther away from society’s
preference for any z than the policy with no discretion. This scenario is illustrated in the
second panel of Figure 4.

Eventually, as the level of polarization increases, the outcomes from the two institutions
coincide. This is because under LB, renegotiation between the two factions becomes
harder, and under DE, it is better to implement a narrow mandate in order to avoid

political risk.

Proposition 4. Fix some [v| > 0. Then for A large enough, society is indifferent between DE and
LB because they both implement the best constant policy.

This follows as a corollary from Lemmas 1 and 3.
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Figure 4: Outcomes for DE and LB given a delegation set, D
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6 Implications

We now discuss some takeaways from our analysis. First, our results emphasize that
delegating policy-making to executive agencies is desirable when the policy-maker bias is
large not because of the executive agencies’ ability to nimbly respond to shocks but rather
because of society’s ability to impose mandates on these agencies that are enforced by the
judicial branch. In contrast, delegating to the legislature is desirable when the polarization
is large relative to the policy-maker bias, because it allows society to respond to large
shocks while simultaneously limiting political risk. In this sense, Congress inaction can
be a feature and not a problem.

The case of environmental regulation is a good illustration of the contrast between the
conventional view of policy-making and the one argued for in this paper. As noted by
Klyza and Sousa (2013), the increased role for the executive in environmental policy was
seen as a solution to the political gridlock on environmental issues in Congress; however,
this increase in executive discretion has led to significant political risk in the enacted
policies. For example, the authors highlight work which shows that fine and violation
notices to polluters dropped significantly during the George W. Bush administration as
compared with the Clinton administration. Our paper argues that political gridlock in
Congress is a feature of the system that can limit this political risk.

In summary, our results caution strongly against allocating policy-making to an agency
because of political gridlock within the legislature. As emphasized previously, this grid-
lock is part of the optimal mechanism and is used to limit undesirable political risk in
policy outcomes. For example, broadening central bank mandates to include objectives
such as climate change or inequality to get around Congress inaction might lead to un-
wanted political risk and excessive volatility in these outcomes.

Second, our results imply that when it is optimal to delegate policy-making to an
executive agency, a relatively narrow mandate should be imposed since delegation is
valuable precisely because of the ability of the judicial system to enforce these mandates.
Our results can help interpret the recent discussions on the Chevron doctrine and its
recent overturning. The Chevron doctrine (U.S. Supreme Court, 1984), established in
1984, held that courts should defer to an agency’s interpretation of an ambiguous statute
if the interpretation was reasonable. This principle granted executive agencies substantial
discretion within the framework provided by Congress and led to political risk in enacted
policies, as in the case of the aforementioned environmental regulation. However, the
recent Chevron vs. Loper Bright (U.S. Supreme Court, 2024) decision marks a significant shift
in that courts now take a more active role in interpreting statutes, reducing the deference
previously given to agencies. Our results imply that narrow mandates under delegation

are optimal, and this finding aligns with the recent ruling that can be interpreted as a
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tightening of mandates. The Chevron vs. Loper Bright decision reflects a judicial preference
for more precise legislative guidelines and reduced agency discretion, which is consistent
with our result that when policy bias is significant and it is optimal to delegate, tighter
control over executive discretion is beneficial. Of course, this argument relies on judges
who are immune from bias and political risk; otherwise, policies delegated to the executive
can continue to suffer from undesirable political risk.

A classic example of a policy handled by the legislature is income tax policy, while an
example of policy thatis delegated to an executive agency is monetary policy. Through the
lens of our model, allowing Congress to decide on personal income tax policy is optimal
if the degree of polarization on this issue is large relative to the bias. Arguably, there
is significant disagreement between income tax policies between the different factions
and parties in Congress. Our results also provide predictions on how tax policy should
respond to shocks under LB. Indeed, consistent with observation, taxes are typically not
responsive to small shocks (for example, business cycle shocks) but are responsive to
large shocks (for example, Covid checks) where all factions agree on how to change these
policies.

In contrast, in our model, delegating to a central bank is optimal if monetary policy
suffers from alarge bias relative to polarization. This bias can arise from time inconsistency,
a link that we make more precise in Section 7. Observationally, the fact that we see
relatively high-frequency movements in monetary policy might seem at odds with a
narrow mandate. However, the movements in instruments (for example, interest rates)
might still be consistent with a narrow mandate on outcomes, as is indeed the case for
most central banks that have inflation-targeting mandates. Within the inflation-targeting
framework, the central bank has full flexibility on how to achieve this mandate, but it has
no flexibility on choosing its target. While our baseline model is silent on the discussion
of instruments versus targets (see, for example, Atkeson and Kehoe (2001); Atkeson et al.
(2007); Halac and Yared (2022b)), we could easily extend our model to incorporate this
distinction. In particular, suppose that 7t corresponds to inflation, and 7t = g (i, z), where
i is the nominal interest rate controlled by the central bank. All our results would go
through in this framework and would call for a narrow mandate on 7t but full flexibility

on the nominal interest rates.

7 Time inconsistency and source of the bias

So far, we have assumed that the policy-maker bias, v, is an exogenous preference parame-
ter. For example, politicians may be biased relative to society because they are prone to be
captured by special interest groups. In this section, we show that bias can also arise from
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time inconsistency problems. We make this point within the context of a Barro-Gordon
model and show that our results extend to this setting.

We follow Athey et al. (2005) and let x denote the nominal wage inflation, u,, denote the
unemployment rate, and z denote the state of the economy. Suppose that z is distributed
with f over a support Z = [z,z] and with mean E(z) = 0. The shock affects the desired

level of inflation, and there is heterogeneity in this desired level. The payoff of type 6 when

2

2 4+ (m—z—0)?], where 7 denotes the growth rate

the state of the economy is z is —3 [u
of money (which also pins down the price inflation). Unemployment is determined by a
static Phillips curve u,, = U + x — 7, where U denotes the natural rate of unemployment.

Substituting the Phillips curve in the payoff of type 0 gives
1
R(x,m,z,0) = -3 [(U+x—7)*+ (m—2z—0)%].

A monetary authority of type 0 sets the growth rate of money 7(z, 0) as a function of the
shock. Firms have rational expectations and set wage growth to equate the expected

money growth rate

x=) o / n(z,0;)f(z)dz, (13)

where «' denotes the probability that the policy authority is of type 0;. We refer to (13) as
the implementability constraint. The timing of events is the following: firms set nominal
wage growth x, the state z is realized, and with probability «' the monetary authority 6;
sets the money growth rate.

Under commitment, society’s preferred allocation solves
max «; [ R(x,7m(z),z,0;)f(z)dz
s Y | Rourlz).z 00102

subject to the implementability constraint (13). An alternative interpretation of the afore-
mentioned preferences is that they can arise from a Nash-bargaining game between the
different factions with bargaining weights «;. The solution, which we call the full in-
formation Ramsey allocation, is 71*(z) = 0+ 5, and price setters rationally expect x = 0,
where 6 = ), «;0;.The constant Ramsey policy is t* = 6.

Without commitment, the monetary authority solves max, R(x,m,z,0) taking x as

U+x+0+42z
2

monetary authority is acting with full discretion, using (13), the expected nominal wage
inflation is x = U 4 0 and 7(z,0) = 0 + S+ U+ %. The static Nash outcome differs
from society’s preferred allocation in two respects. There is an inflation bias U due to

given. The best response is then 7¢(z, 0;x) = . If private agents believe that the

the monetary authority’s attempt to exploit the Phillips curve as well as due to political

risk (0 — 0)/2. These differences motivate the institutional choice problem described in
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the previous section. In particular, we characterize when it is optimal to use an executive
agency (DE) versus the legislature (LB) to conduct monetary policy.
We can then write the problem for DE as

Dzﬂ(27e)7x .
1

max ZZoqocj/R(x,Tr(z, 0;),z,0;)f(z)dz (14)
j

subject to the incentive compatibility constraint for all 6

7 (z,0) = argmax R (x, 7, z, 0)

teD
and the implementability constraint (13).
The problem for LB can be written as
o . .
Dg&gie),x ; ; oo /R(X, n(z,0;),z,0:)f(z)dz (15)
subject to
7(z,0) € arg max R(x,m, z,0) (16)

mEDUR(2,0,D)

and the implementability constraint (13).

To see the connection with our baseline model, consider the Lagrangian for the two
problems mentioned earlier, and letting A be the Lagrange multiplier on the imple-
mentability constraint, it is as if society had a bias with preferences

R (x,7(z),2,0) — Ant(z).

Thus, the term A7t (z, 0) captures the bias term V7t in the case analyzed so far. The main
difference is that now the bias is endogenous to the allocation and dependent on the
severity of the time-inconsistency problem as captured by the term UL

The next proposition shows that the conclusion of Proposition 3 extends to this econ-
omy where the severity of the time-inconsistency problem U plays the role of the exoge-

nous bias v:

Proposition 5. For any A > 0, there exist thresholds Uy (A) , Uy (A) such that society weakly
prefers LB to DE if U < Uy (A), with the preference being strict if A is small enough, and society
strictly prefers DE to LB if U > Uy (A). If A = 0, society prefers DE to LB.
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8 Credibility

As shown in the previous sections, executive delegation is valuable if mandates can be
enforced and factions can be prevented from renegotiating ex post. However, in practice,
since the decision to delegate is typically passed by Congress, it can choose to either change
the mandate to allow for greater discretion or choose the policy within the legislature.
For example, Congress has the authority to change the mandate of the central bank or
decide monetary policy itself. Therefore, it is important to understand if the institutional
arrangements described earlier are credible.

We say that an institutional arrangement is credible if the legislature cannot agree to
change it. Formally, let Vi (D, 6) denote the expected value to faction 0 of having faction
0 set the policy with unilateral discretion within D in institutional setting i € {DE, LB}.
An institutional setting consisting of i € {DE, LB} and a delegated set D is credible if for
all possible factions in power, such faction, 0, prefers (i, D) to any alternative institution
(3, D), that the other faction 0 # 0 would agree to. That is,

V5(D,0) > max {V}(D,0) | V}(D,8) > V§(D,6)} forall6.
D

Proposition 6. Suppose |v| > vy (A) so that DE is preferred to LB. Then DE is not credible.

Proof. If [v| > V11 (A) we know from the proof of Proposition 3 that society prefers the
best constant policy to the preferred policy of type 0y (assuming v > 0). Then the DE
outcome cannot be type 01’s preferred policy. Assume now that type 0y is in charge.
Type 01 can obtain full flexibility since

/u(nDE (011,2),0 +v,2) f(z) >/u(ﬂf(9H,z),é+v,z)f(Z),

/u(nm; (O11,2) , 040,2) F (2) < /u(m(eH,z),eH,z)f(z)

imply that
[ ulmoe (@21 802 (2) < [ulm (@n2) 00.2) 12
under our assumption on preferences. Q.E.D.

In contrast, for a bias resulting from a strong degree of time inconsistency, then a
well-designed narrow mandate delegated to the executive is credible.

Proposition 7. For all A, there exists Uy > Uy (A) such that forallU > Uy DE is preferred to
LB and the optimal DE outcome is a credible narrow mandate at the constant Ramsey policy.

With a large exogenous bias, the gains from preventing ex post renegotiation are

realized only by society. Therefore, narrow mandates are not credible, since both factions
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find it optimal to renegotiate ex post, thus bringing the chosen policy closer to their own
preferences and away from society’s. In contrast, in the Barro-Gordon model, each policy-
maker would like to commit ex ante to not best respond ex post to x, to avoid the cost of
expected inflation. Therefore, policymakers value the ability to not renegotiate ex post,
which makes the narrow mandate attractive if the time-consistency problem is severe.
One way of attaining this benefit is by delegating policy-making to an agency that follows
the constant Ramsey policy. However, this is costly for two reasons. First, policy can
no longer respond to the shock z, and, second, the inflation target differs from the one
preferred by any individual type 0 (since it corresponds to the average type 0). We show
that the benefits outweigh the costs for all types if the degree of the time inconsistency, U,
is large relative to the volatility of z and the degree of polarization.

Note thatitis critical that the mandate be chosen before x is realized, since commitment
is valuable only if x can be manipulated. If not, the narrow mandate would no longer be
credible, since it would always be optimal to best respond to x. However, in a dynamic
environment, the narrow mandate can continue to be credible by standard reputational
arguments (Abreu (1988)). Interestingly, political polarization makes it easier to support
good outcomes. This is because the faction in charge cannot unilaterally choose its best
response, as it must obtain the approval from the opposition. In turn, this limitation
reduces the static gains of deviating and makes deviations less attractive. This mechanism
is similar to the one in Chari et al. (2020) for a monetary union.

In contrast to Proposition 6, LB is always credible, as we show next. To fix ideas,

suppose that the set D in LB contains a single point 7,.

Proposition 8. Suppose we are in the environment with exogenous bias and that D = {7, }. Then
LB is always credible.

Proof. Suppose the high typeisin charge. First notice that it is not feasible for type 0 to
change D (with the approval of 01 ), since increasing 7, is beneficial for 0 but detrimental
for 6. Consider the problem of delegating policy-making to a decisionmaker who has
identical preferences so long as the other faction receives at least the payoff received under
LB. This problem boils down to choosing an interval D = [ﬂf (z),m" (z*)}. Notice that
if ' (z*) = 7, then V§P(m,,01) > Vy 5 (D,0y), since both have identical payoffs for
z < (7'0()71 (715) and LB has strictly higher payoffs for z larger than this threshold owing
to the greater flexibility. Therefore, in order for delegation to be strictly preferred, it must
be that " (z*) > m,.

Next, consider the LB problem. Given that we assumed quadratic utility, the solution
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to the LB problem is

Z+9H ifZgT(O—%
B (z,01) = { 7° ifze (m°—4,m°+2).
min{z + 0,2 (z —0y) — °} ifz>7t°+%

Now suppose that z < 30y + 7, so the participation constraint for the low type is always
binding. Then V-? (71,,61) = VPF (D, 0y1), where D has a cap equal to 7t,. Therefore, in
this range we have that VPF (D, 9H> < V}B (11,,01) for any D with a larger cap. As a
result, the best the H type can do in delegation is to choose 7' (z*) = 7,, and delegation
is not optimal. Now consider the case in which z > 30 + 7,. For 30 + m, < Z, we have
that V{-® (m,,0y) > VPE (D, 0y), where D has a cap equal to 7,. This implies that the H
type can delegate only with a lower cap than 7t,. Therefore, the H type strictly prefers LB.
Q.ED.

This result suggests that Congress will never choose to delegate policy-making so long
as the faction in power needs approval from the opposing faction. This interpretation
seems in contrast to the observed expansion of delegation to executive agencies. We view
this overdelegation as arising from the executive branch, where it may be possible for the
factions in power to use executive agencies to implement these factions’ desired policies
without much approval from the opposition. In the context of the model, this scenario
would correspond to the case in which the faction in power was no longer subject to the
participation constraint; thus, it would prefer to delegate.

9 Conclusion

This paper studies the optimal delegation of decision-making authority in an economy
with three key features: policy bias of the decision-makers relative to societal preferences,
shocks which create a benefit for flexibility, and political polarization between different
factions in society who disagree on the optimal policy. We show that allocating policy-
making to the legislature is preferred when political risk is large relative to the bias, while
allocating policy-making to an executive is preferred in the opposite case. We argue that, in
contrast to conventional wisdom, the legislature is the institution through which flexibility
is granted, and not the executive, because when it is optimal to delegate to the latter, it
is optimal to do so with a relatively narrow mandate. We also study the credibility of
these institutions and show that while legislative bargaining is always credible, executive
delegation is credible only when the bias arises from time-inconsistency problems.

Our work provides a normative theory of these institutions. One interesting avenue for
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future work is to develop a positive theory for the prevalence of these institutions and, in
particular, account for the rise of executive agencies in policy-making. Our model abstracts
from many features that would make executive delegation attractive for Congress. For
example, as argued by Epstein and O’halloran (1999), politicians might choose to delegate
policies that might hurt their re-election chances, such as the closure of military bases in
the 1980s.

Finally, given the narrow mandates that are optimal in the context of executive delega-
tion, it would be interesting to study the design of these mandates in a dynamic economy
in the presence of bias and political risk while accounting for their credibility. See, for

example, Dovis and Kirpalani (2021).
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Appendix

A Proofs of results in Section 3

A.1 Proof of Proposition 3
The Ramsey step

As described in the main text, we prove this Proposition 3 in two steps. First, we consider
a Ramsey problem in which the society is restricted to delegating a continuous interval
and chooses the bounds of this interval. Second, we show that no other incentive feasible
allocation dominates this.

We now consider the Ramsey problem in which society chooses an interval D = [, 71].
Given this interval, and our assumption on policy-maker preferences, the choice of a

policy-maker of type 0 is
7p (2,01) = min{max{r (z,00) , i}, 7}

and
7o (2,0n) = 7p (2 + A, 01) .

The latter equality implies that we can write the policy choice of 6y in terms of 6. To
do so we need to extend the range of states to [z,z 4+ A]. Then, we can parametrize the
bounds of the interval by threshold state realizations z, zi, € [z,Z+ A]sothatD = [rr, 7] =
[7t¢(z1, 01 ), 7t¢(zn, O )]. We say that a cap is binding if 7t¢ (2,01 ) > mtforsomez € [z, z+ Al
Similarly, a floor is binding if 7t¢ (z, 01 ) < 7t for some z € [z, z].

To simplify the notation, let K(z) = a'F(z) + a"'F(z — A), k(z) = af(z) + a«Mf(z — A),
and E, denote the expectation with respect to the distribution K. Let d(z) = oqya-f(z) —
o o f(z— A) denote a measure of society’s net disagreement absent any bias, i.e., for v = 0.
To understand this, fix some policy 7 and let z be the state such that the low type optimally
chooses 7. This policy choice is costly for the fraction oy of society that has preferences
aligned with 0y if the faction in power is 81, which happens with probability «;, and the
realization of the state is z. This is the first term in d (z). A specular logic holds for the
fraction of society aligned with 01, which corresponds to the second term of d (z).

The next lemma shows that the optimal cap is set such that there is no distortion-on

average—over the bunching at the top.

Lemma 4 (Ramsey: optimal cap). If the optimal cap is binding and zy, € (zi,z+ A), then

Adn(zn) — v = Eilzlz > zn] — 24, (17)
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[F 2 d(z)d

where dy, (zn) = —Z{‘T[Zh)z. If the cap does not bind, that is zw, = 2+ A, then Ax; — v < 0.

Proof. The Ramsey problem of optimally setting an interior cap zn € (z,z + A) is

HliaX /Zh |:(XLV(7Tf(Z, 01),z) + och(ﬂf(z, 01),z— A)%} f(z)dz
Z+A
+ [ {o&v(m(zh, 01),2) + V(e (5, 00 ), 2 — A)%} f(z)dz.

If zy, is interior (i.e., zn € (z1,Z + A)), then the first-order condition with respect to zy,

gives
Z+A _
0= [ [etwitmden 00,2+ wilmlanon. 2o 0 E B @
Using
Vi(7e(zn, 00),2) =z —zn + anA + v,
and
Vi(7(zn, 0L), 2 —A) =z —zpn — ot A + ¥,
the first-order condition (18) reads
zZ+A
0 :/ [z — zn + V(" f(z) + &' f(z — A)) + A [o" o f(z) — a oy f(z — A)] dz.
Dividing both sides by at(1 — F(zy,)) + o' (1 — F(zi, — A)) gives
_ oou (1 —F(zn — A)) — oo (1 — F(zn))
EK = - =A
l2lz > zn] =20 +¥ oL (1 — F(zn)) + a' (1 — Fzn — A))
OJ

Without heterogeneity in 6, i.e., A = 0, an optimal cap, if it is interior, equates the bias
on the left-hand side to the loss of discretion on the right-hand side, —v = E.[z|z > z]—zp.
Thus, a cap is binding only if the bias is negative i.e. policymakers prefer a higher policy
than society.

With heterogeneity in 0, i.e., A > 0, the distribution K captures the higher loss of
discretion for 0y than that for 0;. Heterogeneity adds a second component to the benefit
of a cap and dy captures the conditional expectation of the net disagreement over the
cap. It aggregates the net disagreement for all policies greater than the cap. For example,
suppose that a; = " and the distribution is uniform. Then absent the bias societal
preferences are a convex combination of those of the low and high type. If A > 0 the
cost of to society of 0y, choosing its flexible policy depends on the weights of this convex

combination.
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Note that the cap binds if Ax; — v > 0 because, for shocks distributed on a compact
support, the mean residual life is zero at the upper bound z. The analysis for an optimal

floor mirrors the analysis for the cap.

Lemma 5 (Ramsey: optimal floor). If the optimal floor is binding then m = 7¢(z,01) and
z1 € (z,zn) solves
Adi(z)) +V = zy — Exlzlz < z1] (19)

2L d(z)d . . _
where dy(z) = %. If the floor does not bind, that is z; = z, then Aoy + v < 0.

The proof mirrors that of Lemma (4) and it is omitted.
In the standard delegation setting with one-dimensional private information, the op-
timal delegation set is an interval with either a binding floor or cap. In this case both the

cap and floor can be binding depending on which faction is in charge.

The verification step

With one dimension of private information, say the shocks z, the global incentive compati-
bility constraints are equivalent to a local incentive compatibility constraint—the envelope
condition—and a monotonicity condition. In our setting, incentives, must also be compat-
ible across the other dimension of private information. The next lemma shows that under
our assumptions about preferences, global incentive compatibility is equivalent to the two
conditions previously described as well as a simple condition that connects the allocations
of the two types. Following Laffont et al. (1987), we call the latter the integrability condition.

Lemma 6. An allocation 1t(z, ©) satisfies (6) if only if,

U,(T[(Z, eL)JZ7 eL) - U(Tf(;, eL)ugveL) + / Tf(X, e]_)dX, fOTZ € &'7i+A]7 (20)
m(z, 01 ) is non-decreasing in z, (21)
mi(z,0n) = 7(z+ A, 01). (22)

Proof. Let U(z,0) =u(m(z,0),z,0). Forz > 2/,

U(z,0) —U(z’,0) > (2’ 0)

z—2z
and

U(z,0) — U(z', 0
(2,8) > (z,0) /(z, )‘
ZzZ—2Z
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Combining the two inequalities,

U(z,0) —U(z’,0)

m(z,0) > -
z—Z

> n(z,0).

Hence, 7t(z, 0) is increasing in z. A monotonic function is almost everywhere differentiable
so it is almost everywhere continuous. Taking the limit z — z’ gives 20.

Because u(7, z,0) = u(m,z 4+ 0 — 0, 0), it follows that 7(z, 0) = 7t(z + 0y — 01,01),
which gives 22. Incentive compatibility for 0 follows from the integrability condition
and incentive compatibility for 6; with respect to z; formally,

u(T[(Z, 9H)7Z, eH) = 'LL(7T(Z+ A) eL)7Z7 eH)
= LL(’T[]_(Z‘F A, eL),Z+ A, GL)

z+A
ZU(TC(;, eL)7;7 9{_) +/ W(X,e]_)dx

z

z+A

z+A

7t(x, GL)der/ 7t(x, 0 )dx

z+A

- 'LL(T[(;, eL)aZ’? 9[.) + /
- z+A

Z+A
=u(n(z+A,01),z+ A, GL)+/ T[(X,GL)dX+/ 7t(x, 0p)dx

]

Conditions (20) and (21) are the standard envelope and monotonicity conditions for
incentive compatibility for one dimension of private information. The integrability condi-
tion (22) ensures incentive compatibility across the other dimension of private information.
The intuition for the integrability condition follows from the linearity of preferences in
both dimensions of private information, which implies u(m,z+ A, 01) = u(m, z, 0).% Note
that incentive compatibility for type 04 obtains from the integrability condition and in-
centive compatibility for type 01 over an extended range of shocks [z,z + A] to capture
incentives over policies above 01 s preferred policy.

The proof for the verification step has three parts. First, we map the two-dimensional
delegation problem (4) into a standard one-dimensional delegation problem. Second, we
use global Lagrangian methods to account for the incentive compatibility constraints and
derive a set of sufficient optimality conditions. Third, we guess a Lagrange multiplier
function and verify that the solution satisfies the optimality conditions.

Part I. The upshot of Lemma 6 is that the two-dimensional delegation problem (4)

8If the types enter multiplicatively in the utility index, i.e., u(m, z,0) = zm + 0b(n), the integrability
condition is 7t (z/0y) = 7 (2/61).
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maps to a one-dimensional delegation problem. Note that the domain of definition of 7t is
extended by A so that the integrability condition characterizes 7(z, 0y) for z € [z,z]. We
can then express problem (5) as:

17r11(a,;>< /jw(ﬂ(z), m(z + A),z)f(z)dz (23)

subject to the envelope condition (20) and the monotonicity condition (21).

Part II. We use global Lagrangian methods to account for the constraint that there
are no transfers in (23). The global theory of constrained optimization shows that the
maximizer of a Lagrangian is the solution to the constrained optimization problem of
interest. We start by defining the Lagrangian. Denote the Lagrange multiplier function on
the continuum of equality constraints (20) by A : [z, Z+ A] — R with 1 — A integrable. The
Lagrangian is a functional on the set of allocations that satisfy the monotonicity condition,

O ={n|m:[z,z+ A] — Ris non-decreasing}

defined as follows: £ : ® — R,

Z+A z
+/ [u(ﬁ(z),z,eL) —u(n(z),z,01) —/ ﬂ(x)dx} dA(z). (24)

Integrating the nested integrals in (24) by parts, the Lagrangian reads,

L (71) :/Z w(m(z), t(z+ A), z)] f(z)dz

Z+A z+A
+ / w(n(z), 2, 00)dA(2) — u(n(z),z, 00)(1 — Alz)) — / (2)(1 — Al2))dz.

z z

The global theory of constrained optimization outlined in Luenberger (1969) Chapter 8
shows that the maximizer of a concave Lagrangian is the solution to the constrained
optimization problem of interest. Theorem 1 in Section 8.3 in Luenberger (1969) (see also
Appendix B in Amador and Bagwell (2013b)) implies that a maximizer of the Lagrangian
(24) is a solution to (23). Lemma 1 in Section 8.7 in Luenberger (1969) implies that if there
exists 7t in the convex cone ® and an integrable function A such that £ is concave,

L (1, 7T) = 0, (25)
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and
0L(m,h) < 0forh e @, (26)

then t maximizes the Lagrangian, and hence is a solution to (23), where the derivatives
are Gateaux derivatives 0.4 (7, h) = limy é[L (1t 4+ oh) — £(71)] in the direction h : [z,Z +
Al =R/

z

0L (m, h) z/ Wy (7t(2), t(z + A), z)h(z) + wo(rt(z), m(z + A), z)h(z + A)] f(z)dz
w(7(z), 2,00 h(z)dA(z) —wi(7t(z), z, 0L )h(z) (1 — A(z))
h(z)(1 — A(z))dz.

Part III. We guess that the solution to the delegation problem (23) coincides with the
solution to the Ramsey problem parametrized by z; and zy in Lemmas 4 and 5, that is

ﬂf(z’la eL) for VS @7 Z’l]
n(z) = me(z,00) forz e (zi,zn)

m¢(zn,01) forz € [zn,z+ Al

We also guess the following Lagrange multiplier function

1—K(z) forz € [z,z1]
Alz) =< 1—[(anA+v)atf(z) + (—ox A +v)oltf(z — A)] forz € (z(, zn) (27)
1+ (1—XK(z)) forz € [zn,z + A,

and verify that the three optimality conditions (which are that £(7) is concave, (25), and
(26)) are satisfied.

Concavity of the Lagrangian. We can rewrite the Lagrangian as follows:
L (1) :/ w(mt(z), t(z + A), z)f(z) — k(z)u(n(z), 2,01 )] dz

Z+A
+/ u(m(z),z,00)(dA(z)/dz + «(z))dz

N

Z+A
—u(n(2),2,00)(1 - Alz)) / n(2)(1— A(z))dz.

The first integral is concave in 7t by definition of w and k. The second integral is concave

°Amador Werning and Angeletos (2006) show that the Gateaux differential exists in Lemma A.1 p. 390.
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if A(z) + K(z) is non-decreasing because u is concave. The last two terms are linear in
the allocation, and hence concave. Hence, it suffices that A(z) + K(z) is non-decreasing
for £(m) to be concave. By construction, A(z) 4+ K(z)is constant for z < zjand for z > z,.
Assumption 2 part 3 is equivalent to A(z) + K(z)is non-decreasing for z € (z, zy). Lastly,
Assumption 2 parts 1 and 2 imply that A(z) + K(z) is non-decreasing at z; and zy,.

Condition (25). Substituting the marginal utility at the allocation implemented by a cap
and a floor (recall u(m,z,0;) = (z+ 0)7t+ b(7))

z—z1 forze [z,z;]
w(m(z),z,0L) =< 0 for z € (z1, zn)

z—zn forzé€ [zn,z+ Al

in the Gateaux derivative gives

9L (m, h) :/zl [a"(z—z1 + anA +V)f(z) + 6z — 21 — A +V)f(z — A)] h(z)dz (28)

Z1

(z—z)h(z)dA(z) — /Zl h(z)(1 —A(z))dz (29)

z

oA+ 9)f(z) + o (—a A+ V) f(z— A) — (1 — A(z))] h(z)dz (30)

_l’_
\ \\HN

Z+A
+ Yz —zn + oA +9)f(z) + o« (z — zn — A + V)f(z — A)] h(z)dz
(31)
Z+A
+ (z—zn)h(z)dA(z) — / h(z)(1 —A(z))dz (32)
(; zi)h(z)(1 — A(z)). (33)

The following argument shows that for z; and z;, that solve the Ramsey problem as
in Lemmas 4 and 5, and given the Lagrange multiplier function (27), condition (25) is
satisfied. Note that the direction of the solution h(z) = 7t(z) is constant for z € [z, z;] and
for z € [zn,z+ A]. As a result h(z) can be taken out of the integral in lines (28), (29), (31),
and (32). Substituting the Lagrange multiplier function (27) and rearranging terms gives
the optimality conditions for z; and zy in Lemmas 4 and 5. Line (30) is zero by definition
of the Lagrange multiplier function (27). Lastly, line (33) is zero because A(z) = 1.

Conditions (26). The following argument shows that, given the Lagrange multiplier
(27), the conditions in Assumption 2 parts 1 and 2 imply that the optimality condition
(26) is satisfied. Again, line (30) is zero by definition of the Lagrange multiplier function
(27), and line (33) is zero because A(z) = 1. Integrating (29) by parts and substituting the
optimality condition for z; from Lemma 5 gives the condition in part 2 of Assumption 2.
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Similarly, Integrating (32) by parts and substituting the optimality condition for z;, from
Lemma 4 gives the condition in part 1 of Assumption 2. Q.E.D.

A.2 Proof of Lemmal

For a given A, the upper bound of the delegated set m depends on the bias v, as well
as on the mean-residual-life E [z|Z > z] — z and the function dy,(z). Lemma (4) shows
that if there is z, € (z1,z + A) such that 7¢(z, 01 ) = 7, then it solves equation (17). If,
instead the bias is positive and large in the sense that Ax; < v, then (17) does not have a
solution in [z, z + A] and the upper bound is not constraining because z,, = z + A. If the
bias is negative or positive and small in the sense that Adn(z) — (Exlz|z > z] — z) > ¥ for
z€ (z1,Z+ A), then T =t = 7*.

For an interior z, € (z,z + A), let z, (V) denote the implicit function of v that solves
(17). The threshold zy (v) depends on the slope of the mean-residual life and the function
dn. For a log-concave density k, the mean-residual life is monotone decreasing in z. Also,
as we now show, for a log-concave density f, the function d;, is monotone increasing. To
see this, note that for z > z, the function

oo (1—F(z—A) — oot (1 — F(z))
ot (1 —F(z)) + aH(1 - F(z— A))

dn(z) =

is constant (it is equal to o ). For z < z, because F is differentiable,

oot
a1 —Fz—A)+ o1 —F(z2))

di(z) = [f(z)(1 —F(z—A4)) —f(z—A)(1—F(z))].

f(z—A)
1-F(z—A)

and d; (z) > 0 for z < z. It follows that Ady,(z) — (E<[zlz > z] — z) is an increasing

Because the hazard rate of a log-concave density f is monotone increasing,
f(z)
1—F(z)

function of z and, in turn, z, (V) is a monotone non-decreasing function of v. A specular

logic applies to the lower bound of the delegated set 7¢(z;, 01 ).

For a given v, there exists a A(V) large enough (e.g, larger than z — z if v = 0) such that
conditions (17) and (19) both admit a solution in [z, z + A] and the optimal delegated set
is a single point. Q.E.D.

B Proofs of results in Section 4

B.1 Proof of Lemma?2

Suppose, by way of contradiction, that the delegated set contains an interval [7t¢ (z1, 01 ) , 7t (zn, 01 )].
Without loss, suppose zn, —z; < A.
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Consider an alternative set D obtained by removing the interval (7t¢(zy, 01 ), 7t¢(zn, 01 ))

from D, i.e., “drilling a hole” in D). Formally,

~

D =D\ (7¢(z1,01), 7t¢(zn, O1)).

We prove this lemma in three steps. First, we characterize the relevant outside option
associated with D. Second, we characterize the chosen policies under LB given the
outside options from step 1.Finally, in step 3, we show that societal welfare is larger under
D relative to D.

Step 1: Characterizing the relevant outside option associated with D

The set of available policies through bargaining R(z, 0, D) depends on the outside
option the executive 01 has in D. For z € [z1,zn] and Oy, the relevant set of policies to

choose from is the discrete set {7t¢(z(, 01 ), 7t¢(zn, 01 ) }. Hence, there exists z* € (zy,zy),

mp(z,0L) forz < z,
e (2.0,) = T¢(z1,00) forz € [z(, 2],
DT me(zn,81) forz € (2F, 2,

mp(z,01) forz > zy.

The threshold z* is such that 0; is indifferent between 7t¢(zy, 01 ) and 7t¢(z, 01 ), that is

b(7t¢(z1, 01)) — b(me(zn, 01))

—0;. 34
mte(z1, 01) — 7t (2zn, O1) h (54

2" (zn,z1) = —

Step 2: Characterizing the chosen policies under LB
We first characterize the chosen policies for type 0. We will show that for z € (z, zy)

the solution to the bargaining problem (8) is

t¢(z,01) for z € [z1,2* (01 )],
7t¢(zn,01) forz e [z°(01), znl.

To see this, first notice that for z € (z(,z*(0)),
Ty (2,010) = me(z1,01) < te(z, 01 ),

and hence the solution in (8) for z € (z(,z*(01)) is 7¢(z, 01 ).
Next, for z € (z*(01), zn),

Tty (2, 00) = 7¢(zn, O1) = T¢(zn — A, On)
where the inequality follows from z;, —z; < A. Hence, for z € (z*(01),zn) and 7 <
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Tty (2, 01),
LL(T(, GH) < U(TCD (Z, 9]_), E)H)

~

Therefore, m ¢ R(z, 01, D) and the solution in (8) for z € (z*(01), zn) is 7ty (2, 01 ).
Next, we characterize the chosen policies for type 0. We will show that for z €
(z1 — A, zn, — A) the solution to the bargaining problem (8) is

mi(z1 — A, 0y)  forz e [z — A, z7(0y) — Al
¢ (z, On) forz € [z*(0y) — A,z — Al

To see this, first notice that for z € (z*(0y) — A, zn — A),
Ty (2, 01) = T (zn — A, O1) > 7(z, O,

and hence the solution to the bargaining problem (8) for z € (z*(0n) — A,zn — A) is
e (2, O1).
Next, forz € (z; — A, z*(0) — A),

Ty (2, 0n) = (21 — A, On) = T6(21,00) > 71¢(2, Oy,

where the inequality follows from z, —z; < A. Hence, for z € (z*(01),2zn) and T <
th) (Z’v eH )/

u(m, On) < u(mp(z,01), On)
and 7t ¢ R(z, 0y, D). The solution to (8) for z € (z*(011), zn) is 7¢(zn, On).
Step 3: Showing that societal welfare is larger under D relative to D.
Notice that the welfare implications of delegating D instead of D depend only on the

solution to the bargaining problem (8) for z € [z;, zy] for 6, and for z € [z; — A, z, — A] for
On. Then, the previous steps imply that the welfare effect of “drilling a hole” in D is

z*(zn,z1)
5(zn, 21) = / (b7 (2 — A,81)) — b(mrr(z — A, 0,))] &' F(z — A)dz

Z1

z* (zn,z1)
—|—/ [(Z—A+\_/ + Z oci91> (T[f(l[ —A, GH) _T[f(Z_A, GH))] OCHf(Z—A)dZ

+ / - [b(7¢(zn, 01) — b(7e(z,00))] & f(2)dz

*(Zh,Zl)

Zh
“
z*(zn,z1)

We will show that 6 (z,z;) has a local minimum at 6 (z;,z;) = 0. This implies for zy

(z +v+ Z oc191> [7t¢(zn, OL) — 714 (2, 9L)]] o f(z)dz. (35)
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close enough to z;, the welfare gain of D relative to D is positive.
As a first step let’s take the derivative of (35) with respect to z; and substitute the

first-order conditions b’(7t¢(z,,01)) = —(zn + 01), and 7¢(z — A, 0 ) = 7¢(z, 01 ) to obtain
08(zn, z 0z*(zn,z . .
Blznz) _ (o2 1y (51 00) — bires(2* (2n,20), 0 (2" (2 2) —A) (36)
aZh 'Ozh
0z*(zn, z . _ « *
+ M R (52 20) 4 00+ v — ) (mr(21,00) — (2 (2, 21), O F(2* 2, 20) — )
0z*(zn,z . .
— ot ) (2, 00)) — bl (2 20, 0N (2" (21, 2)
0z*(zn, z . _ % *
FOZEE) (1 20) 400 43 + ) (2, O0) — (2 (2, 20), 00)] 12" (2, 20)
h
0 0 Zh
och/ [z —zn +V + apAl f(z)dz.
0z z*(zn,z1)
Since u is quadratic we also have that 6”+26L) = 1. The implicit function theorem for the

threshold z* defined in (34) implies that

02" (zn, z1) _ 07t (zn, O1) Zh — 2% (zn, 21)
0zn 0z ¢ (Zn, O1) — 7 (21, 01)

Therefore, we can write
08(zn, z1)

1
ozn = §S(Zh721)

where

S L[ _ zZh — 2" (zn, z1)
Zn,Z1) = & [z —zn +V+ anAl f(z)dz + A (zn,z1)
2 (zn21) 7t (zn, OL) — 7t¢(21, O )

where

A (zn,z1) =« [b(7¢(z1, 01)) — b(7s (2" (zn, 20), 00))] (2" (2, 21) — A)
+ o (2" (zn, z0) + 0L + V — ar A) (724, B1) — 76 (2" (2, 20), O1))] F(2" (21, 20) — A)
— o™ [b(7t¢(zn, 01)) — b(7te(2"(zn, 21), OL))] F(2* (20, 21))
— o [(z(zn, 21) + O 4+ V + o A) (1¢(zn, OL) — 7te(2% (2, 20), OL))] F(2* (2, 20)).

. .. . JTTA 2t 17 zn—2*(zn,z1)
Taking the limit as zy, tends to z; and using L'H6pital’s rule for the term _——t5="—"rr—,

yields 05(zn, z1)/0zn = 0. Finally, we show that 4 (z, z;) is strictly convex at z = z;. We

have

0S(zn,z1) 0 /Z“ _ 0 zZh — 2" (zn, z1)

A — — Al f(z)d A (zn,
oz (220 = " ozn oo [z —zn +V + anAl f(z)dz oo |72 00 — (200 (zh,21)
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Examining the first term, we have

0 [, o) z2—2zn +V+ anAlf(z)dz

aZh

=5 (7 + @A) f(z).

Zh=2Z1

For the second term we have

zZn—2*(zn,21)
O et (zo /(21 21) __ zn—2(zn, ) Ai(z1,21) !

0zn sz To(Zn, 01) — 7e(21, 01) S Luduie

Ai(zi, z1),

zp—z" (zp,21) zn—2*(zp,21)

d _nEpa)
i Op)— 0 01— 0
where we used lim,, ,,, —T25 LA (2, 21) = 0, because —CL T

converges

as zp, — z1 and A(z) = 0. We have

1 a’nf(z’h eL)

Az, z) = —3 5 [(V — o A) o'z — A) + (V + anA) o f(z)].
and so
95z z) _ L3+ anA) ot fz) + = (0 A — ) oMz — A)
aZh 4 4

which is positive given condition 9. Q.E.D.

Proof of Proposition 2 Suppose that v € [—apA, a; Al. Then, (9) holds for all z which
implies that the delegated set contains only a discrete set of points.

Next, suppose that v > «;A. The delegation set D takes the form outlined in Fig-
ure 5. If the condition (9) holds for z € [z + A, Z] then, from the previous lemma
the set D contains a discrete subset of points over [rt¢ (z+ A, 01 ), 7 (z,01)]. Suppose
now that the set D contains some point 7 from the interval [m¢ (Z,01) ,7¢ (Z+ A, 01)] =
(76 (Z— A, 011), 716 (Z,04)]. Then define D to be D U [7, 7t; (Z + A, 01)]. We show that so-
cietal welfare is higher under D. To see why note that if 0} is in charge and the set is D,
the chosen policy for will correspond to his flexible best response in this new range. Since
the equilibrium choices in LB are always in between the flexible policies of 8 and 0y, this
change preferable from society’s perspective given the level of bias. Now suppose that
01 is in charge. Since 7@ > 71¢ (z, 01 ), we have that R(z, 01, D) = R(z, 01, D) for all z thus
leaving the chosen policies the same as if the delegation set is D.

Finally, we show that the set D contains some 7 € [m¢ (z,01),7¢ (z+ A, 01)). If not,
consider adding any point in that interval to D. If type 0, is in charge, the status quo set
R(z,0n, D) C R(z, 0y, DU{n}) which increases the bargaining power of 8y and moves the
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Figure 5: Optimal delegation set in LB for v > «1 A

7T
A Full flexibility

Unilateral
flexibility
limited to a
discrete set of
points

No flexibility

7t (01 )

policy choice closer to society. If instead 0; is in charge, there are two cases to consider.
Suppose first that mip (z, 01 ) # 7 for all z. Then R(z, 0y, D) = R(z, Oy, D U{7}) and so the
chosen policy is the same. Second, suppose that nip (z,0;) = 7 for some z. If it is true for

some z then it must be true for z since the desired policy is increasing in z. Then,

7t = argmax{u (7,z,0r) subject tou(m, z,0p) > u(m z, 01}

> 714 (Z,01) = arg max{u (mt,z, 01 ) subject tou (7,z,0n) > u(mp (z,00),Zz,01)}

where the first equality follows from the observation that 7¢ (z,01) > 7 > 71 (2,01) so
there is no policy that the 0; type prefers to 7 that is also preferred by the 0y type, the
second equality follows from the observation that if 7 is preferred to mp (z,01) by the
01 type then it must be that 7p (z,01) < 7¢(Z,01), and so the low type can attain its
preferred policy when 7 is not included in the set D. Thus, the chosen policy moves
towards society’s best response for z close to z which increases welfare.

A symmetric logic gives the result for v < —anA. Q.E.D.
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C Proofs of results in Section 7

We prove Proposition 5 in two steps. First, we show that there exists U; (A) such that if
U < Uy (A) then LB is preferred to DE. Second, we show that if the bias is sufficiently

large, then delegating to executives dominates legislative bargaining.

LB preferred to DE if U small
Proposition 9. If U < U; (A) = %OLHA, then society prefers LB to DE.

Proof. Let D denote a delegated set to executives. 7p(z,0) denotes the allocation
implemented by delegating D to executives, and xp denotes expectations of inflation
associated with 7ip(z,0). Let i g(z,0) and x g denote the allocation implemented, and
the associated inflation expectations, by delegating D + {*-8;>2} to the legislature. (A
fixed point argument guarantees that such x; g exists because best responses have slope
1/2 < 1 with respect to x.)

The proof consists of showing that the welfare is higher for 7 g (z, ) with x g than that
for mp (z, 0) with xp. The proof proceeds in three steps. A first step bounds the welfare loss
associated with inflation expectations x; g instead of inflation expectations xp, keeping
the discretion granted to executives constant. A second step bounds the welfare gain from
renegotiation through legislative bargaining, keeping the inflation expectations constant.
The third step shows that the condition U < A is sufficient for the welfare gain due to
renegotiation to outweigh the welfare loss due to the change in inflation expectations.

Step 1: First, we evaluate the welfare change due to inflation expectations changing
from xp to x g. The shift in inflation expectations induces a change in the allocation
implemented by delegating to executives (although inflation expectations x;p are not
rational at the allocation considered, this is a useful intermediary step in evaluating the
change in welfare in going from DE to LB). Because

XLB — XD

Tff(z’79;XLB) :Tff(z’79;XD)+ 2 3

consider the delegated set D = D + {*e>2}. Intuitively, shifting the delegated set keeps
the discretion granted to executives constant at the new inflation expectations. As a result,
the allocation implemented by delegating Dto executives, with inflation expectations x g,
is a vertical shift of the allocation implemented by delegating D with inflation expectations

xp. That is,
XLB — XD
— 5

We next show that the change in welfare from the allocation mp(z,0) with xp to the

Th .y (2, 0) =D (2,0) +
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allocation 7ty | (z,0) with xp is

2
— X —X X —X
—(U+XD—6) LB2 D_( LB2 D) ‘

To see this, let the path from xp to x; g be parametrized by t € [0, 1] and
x(t) =txtg + (1 —t)xp.
Similarly, let the path from 7p (z, 0) to 7ty (2, 0) be parametrized by t € [0, 1] as follows
m(z,0) = trp ,  (2,0) + (1 —t)7p(2,0).

The change in welfare is the integration of marginal changes along the path parametrized
by t,

' dVAV(X(t), 7-[('7 ))
dt

(1), ) = Wx(0), ol ) = [ at,
0
where W denotes society’s expected welfare. Faction i € {H, L}is in power with probability
o', hence
W(Xa 7-(('7 )) = ‘XL\A/(X7 Tt('a ')7 eL) + (XH{/(XW 7-[('7 ')7 6H)7

where

Yx.mi(-. ), 0) = / IR (x, 7(z,0), 2, 6)] dF(2).

The marginal change in welfare is the Gateaux derivative in the direction h(z,0) =

mﬁ,xLB(Z, 0) —7mp(z,0) and h, = x1g — xp,

dw(x(t), mi(t, z))

= av(x(t), m(t,2,0),00; hy, h(-, ) + «™MOv(x(t), 7t(t, z,0), 01 hy, R(+, -)),

dt
where
z R )
v, 7l 1.0 o ) = | {a (X’ﬂ(ai’(e)’z’e)hx} aF(z)
/7 T0R 0
+/ { (X’”(Z’e)’z’e)h(z,e)} dF(z).
2 om
Using%@:—ﬂl%—x—n),and%w:(U+x—7t)—(n—z—é),itfollows
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that

A U+xp—0  xip—x
OV(x[1), (2, 0), 85T il ) = | R 4 0 (),

given that h(z,0) = *2>2 and h, = x; 3 — Xp.
As a result,

W6(1), {1, ) = (10,70, )) = =R g xp) - (MR ) )

Step 2: The second step evaluates the welfare implications of allowing for renegotia-
tion, while keeping inflation expectations fixed at x; 5. That is, the welfare change from
B g (2 0) to i g(z, 0), given inflation expectations x| .

The Gateaux derivative in the direction h(z, 8), keeping inflation expectations fixed,
thatis h, =0, is

v(xrg, (-, +),0;hy =0, h(-,)) :/Z [(U+x1g +2z+ 0 —27(z,0)) h(z,0)] dF(z).

z

Let the path from 7y, | _(z,0) to i g(z, 0) be parametrized by t € [0, 1] as follows
7-[{(2'7 9) - tT[LB (Za 9) + (1 - t)T[IAj,XLB (Za 9)7

and let h"(z,0) = mg(z,0) — B x1 (z,0).

We are going to show that: If h"(z, 0 ) > 0 then
U+xg+z+0—2m(z,0) =2(1 —t)h"(z,01) + apA > 0. (38)
If h"(z,01) < 0 then
U+xg+z+0—2m(z,0) = (1—-2t)h"(z,01) — x A, (39)
Similarly, if h"(z,0y) < 0, then
U+xip+2z+0—2m(z,0) =2(1 —t)h'(z,04) — A < 0. (40)
Lastly, if h"(z,0y) > 0 then
U+xg+2z+0—2m(z,0) = (1—2t)h"(z,04) + anA. (41)

To see these results, notice that for h'(z,01) > 0, because 61 < 0y, then the low type can
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attain its preferred policy, 7 g(z, 01 ) = 7¢(z, 01 ). Because R is concave and the marginal

payoff for 01 at 7¢(z, 01 ) is zero, it follows that
U+xip —27p , (2,00) + 2401 = 2h"(z,01) > 0.

More generally, for t € [0,1], because the marginal utility is linear in the policy, if
h"(z,0r) > 0, then

U+ xip — 2(7p ,, (2,00) + th'(2,0)) + 2+ 8, = 2(1 — R"(z,6,).

Adding a1 A on both sides of the equality gives (38).
Similarly, if h"(z, 01 ) < 0 instead, then B s (z,01) > m¢(z,04). Because R is concave

and the marginal payoff for 0y at 71¢(z, 014) is zero, it follows that,
U+xip — 275 (z,01)+z+ 0 <O.
Subtracting «; A on both sides of the inequality gives
U+ xip —2(mp , (2,00) + th'(z,00)) + 240 = (1 —2t)h"(2,0) — . A

which is (39).

The argument for h'(z, 0y) is symmetric.

The change in welfare is the integration of marginal changes along the path parametrized
by t,

VAV(XLByT(Izl(', )) —VA\/'(X[_B,7'[_[:0(.7 )) — / dw(xLB?T[{(W )) dt.

0 dt

Based on (38)—(41), we partition the range of shocks as follows, Z(+,0) ={z € Z|h"(z,0) >
0}, Z(—,0)={z€ Z|h'(z,0) < 0},and Z(=,0) ={z € Z| h"(z,0) = 0}, which gives

a{/(XLBaﬂI('v'LeL;hX :O7hr('7')) :L( 0 )[(2(1—t)hT(Z,9L) + O('HA) hr(zaeL)] dF(Z’)
+,0L

+ / [((1—=2t)h"(z,01) — ot A) h'(z,01)] dF(z).
Z(—,0r)

Integrating over the path from 7ty | (z,01) to i g(z,01),

1
/ 0% (x1.3, 7 (-, ), B0 Py = 0, W7(-,-))dt
0

:/ [h"(z,60)%] dF(z) + ocHA/
Z(+,081)

Z(+79L)

W (2,0, )] dF(z) — o A / , WEeulaFE)
Z(—.01
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Similarly for 04y,

09 (x5, 7, (), B e = 0,7 (-,)) =/ [((1— 200 (2, 81) + o) W' (2, 031)] dF(2)
Z(+,0H)

+ / [(2(1 — N7 (z,011) — o A) W (2, 0] dF(2).
Z(—,01)

And, integrating over the path from 7 | (z,0n) to i g(z, OH),

1
/ammz(-,-),emhx=o,hf(-,-))dt
0

- [ eeare saa [ WEedE —wmA [ (0] aFe)
Z(—,61) Z(+,61) Z(—,0n)
Step 3: Finally, we are going to show that if 2U < ayA, then the benefits outlined in
the second step outweigh the cost outlined in the first step and summarized in (37). That

is, it suffices to show that,

ocHAZ / [h"(z,0)] dF(z —ocLAZ / [h"(z,0:)] dF(z)+ (42)

z o B 2
Zo&/z (2,001 dF(z) > (U+xp —0) =2 =2 + (XLBQ "D) .

i £

Using the implementability condition (13) we can write
XLB — XD = Z ot /[TCLB(Z, 0:) — 7o (z, 61)]f(z)dz
~Y o / s (2,60) — 7o (2,60) +7tp . (2,04) — 70 (2, 0)]F(z) dz

=)« / [(h7(2,01) + h(z,04)f(z)dz.

where the first equality follows from (13), the second from adding and subtracting

T xre (z,0;), and the last one uses the definition of h" and h. Thus, the change in in-

flation expectations between the two regimes can be expressed in terms of h" and h.
Because the set D is such that h(z, 0;) = *e>b it follows that

Xe ZXD Z x / W (. 0)f(2)dz, 43)
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and, by Jensen’s inequality,

(2520} < 5t fovteariens

Hence, using the above into (42), to prove our result it suffices to show that

ocHAZ / (h"(z,6:)] dF(z —ocLAZ / hfze]dF(z)

e)XLB _XD.

> (U+xp — 5

The second term on the left-hand side of the inequality subtracts a negative term because
h"(z,0;) < 0forz € Z(—,0;) . Thus, for (42) to hold it suffices to show that

ocHAZ oci/ [h"(z,0;)] dF(z) > (U+xp — é)w.
Z(+,61) 9

Note that
. XLB — XD
o / W (2,0,)] dF(z) = XB X0,
; /Z(+,91) Z 2

where the last equality follows from (43). Thus, the following inequality is a sufficient
condition for the result to hold:

OCHA>U+XD—6.

We assumed that U < o1 A so for the above inequality to hold it is sufficient to show that
oA > 2U > U+xp — 0 or simply that xp < U+ 0. Suppose by way of contradiction that
xp > U+ 0. This contradicts that 7tp solves the mechanism design problem of delegation
to executives because even in the Nash equilibrium (with full flexibility) expected inflation
would be U + 0 and so the Nash equilibrium outcome would achieve higher welfare than
nip with inflation expectations equal to U + 0. But this is not possible since the Nash
equilibrium outcome is feasible for the delegation problem. Thus, we have a contradiction
and xp < U + 6, implying that condition (42) holds. Q.E.D.

DE preferred to LB if U large

In contrast, if the bias is sufficiently large, then delegating to executives dominates legisla-

tive bargaining.

Proposition 10. If A = 0 or U > anA + E[z — 2, then society prefers DE to LB.
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Proof. We compare a lower bound for the welfare associated with DE to an upper
bound for the welfare associated with LB. The welfare associated with DE at least as high
as the welfare resulting from delegating a narrow mandate at the best constant policy

D = {7*}, where 7t* = 0, to the monetary authority. Thus,

1

VD]:_ 2\7* :/;O(iR(T[*,T[*,Z,ei)f(Z) dz = 5

uz + Z o« (0 — ei)Q +var (z)
To find an upper bound for the LB value, not the the LB outcome is such that
7t (X1, 01,2) < 7ip (6,2) < 7¢ (x1g, O, 2)

XLB = Z 0(i /7’[[3 (Gi,z) f(Z) dz

soxip < xm(0) =U+06; + = where xm (01) is the expected inflation in the Markov
equilibrium where the 61 type chooses policy for sure. Thus,

Vig < Vip = /Z iR (xpm (01),7t¢ (xm (01),2,0) ,2,8;) F(z) dz

Direct calculations shows that V* > V, p if

2

1 A _
u? > svar (z) + = ue (44)

which implicitly defines Uy (A). Thus, if U > Uy (A) then Vpe > Vig. Q.E.D.

D Proofs of results in Section 8

Proof of Proposition 7

First we show that if U is large enough then the best constant policy is credible. Note that
the value of the constant Ramsey policy for type 0 is

1 _
v (0) = /R (7,7, 2,00 f(2) dz = — [+ (8- 0)° + var (2)]
and the value of LB for type 0 is at most Vi (0) defined as

Vis (8) < Vig (8) = / R (o (81)71¢ (xa (81),2,0) ,2,0) £ (2) dz
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where xp1 (01 ) is the Markov equilibrium expected inflation defined in the proof of Propo-
sition 9 and it is a lower bound for the equilibrium inflation under LB. Direct calculations
show that

u? > %var (z) + 2UA + EAQ (45)

are a set of sufficient conditions for Vi (0) < V*(0) for all 0. This is turn implies that
V*(0) > Vi (0) for all 8 and so factions do not want to switch to LB from the constant
Ramsey policy.

We next show that for U sufficiently high the constant Ramsey policy is the optimal
policy under DE. Clearly, the constant Ramsey policy is preferred to all the other constant
policies i.e. policies that do not vary with z. We next compare the value of the constant
Ramsey policy to an upper bound for all policies feasible in DE that allows for some
discretion. For such class of policies, the expected inflation must be at least equal to
2

Xmin = 9L+ 9

+ U = min 7t (x, z, 0)
z,0

This minimal amount of expected inflation is higher than the one under the constant
Ramsey policy, x* = 6, if U is sufficiently high. Thus, the constant Ramsey policy is
beneficial in this respect. With this lower bound, we can write that

VDE (e) < VDE (e) - /R (XmiTL)T[f (XmiTL)Za e) s Zy 6) f (Z) dz

Vpe < Vpg = /Z o R (Xmimﬂf (XmiTuZa é) 2 91) f(z)dz

1

Direct calculations show that if

) 1 A2 Lozl
Us > —var(z) + — +2UA + Uz | + 2 | = A+ — (46)
2 4 2 4

then Vpe (0) < V*(0) for all 6 and so the constant Ramsey outcome is the preferred
outcome under DE.

Defining Uy as the smallest U such that conditions (45) and (46) hold, we have that
for all U > Uy DE is preferred to LB and the optimal DE outcome is a credible narrow
mandate set at the constant Ramsey policy. Q.E.D.
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