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Abstract

We analyze the effects of clarity of responsibility when policy making is sequential, showing
that the two components of clarity of responsibility are negative complements: taken together,
unified agency and observability of agent actions can reduce the welfare of political principals.
In equilibrium, the principal engages in “What Have You Done for Me Lately” (WHYDFML)
behavior—inducing the agent to over-emphasize the late stages of the policy-making process
relative to early stages. Eliminating either component of clarity of responsibility eliminates
WHYDFML-driven inefficiencies, but at a cost in terms of the power of incentives and level
of rent seeking. Whether complete clarity of responsibility or some more limited form of it
is optimal depends on the magnitudes of these competing effects. Although eliminating both
aspects of clarity of responsibility is never optimal, it is possible for no clarity of responsibility

to dominate complete clarity of responsibility.
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Accountability in any form of political representation hinges on the principals’ ability to tailor
sanctions and rewards to choices made by their agents. That ability depends, in turn, on the
principals’ access to a clear picture of those choices and of their relationship to the outcomes they
seek to influence. The concept of clarity of responsibility, which has gained considerable influence
in comparative political analysis, is an immediate outgrowth of this view (Lewis-Beck, 1988; Powell
and Whitten, 1993; Powell, 2000).

Clarity of responsibility is understood to obtain when a principal can clearly identify the agents
and actions responsible for particular outcomes. It is, thus, affected by two features of the institu-
tional environment: the number of agents and the observability of the agents’ actions. Consolidating
control in a single agent helps induce clarity of responsibility by minimizing the ability of agents to
shift the blame for policy failures onto other agents. Making agent actions observable helps induce
clarity of responsibility by making it possible to determine the extent to which particular agents’
actions, rather than stochastic factors or other agents’ actions, led to policy success or failure.

We develop a model of clarity of responsibility that incorporates both of these institutional
features. The model captures existing intuitions about the benefits of clarity of responsibility, but
it also shows them to be critically incomplete when the policy-making process is sequential. Indeed,
we uncover effects of clarity of responsibility that can sometimes change the normative conclusions
regarding its ultimate desirability.

We show that when the policy-making process is sequential, introducing either institutional
feature of clarity of responsibility on its own improves the principal’s welfare. However, introducing
these two institutional features in tandem need not do so. The reason is that when both action
observability and unified agency are in place, the principal engages in “What Have You Done for
Me Lately” (WHYDFML) behavior in equilibrium—inducing the agent to allocate too much effort
to the late stages of the policy-making process relative to early stages.!

The fact that clarity of responsibility induces WHYDFML behavior creates a trade-off in evalu-
ating the optimal institutional design. Eliminating action observability or unified agency eliminates
WHYDFML. However, without action observability, the principal is not able to give the agent as
powerful incentives, and without unified agency each agent controls fewer resources, making rent

seeking more attractive. Whether complete clarity of responsibility or some more limited form of it

"Weingast, Shepsle and Johnsen (1981) coined the term WHYDFML.



is optimal depends on the details of the institutional environment, which affect the relative magni-
tudes of these competing effects. We find that eliminating both aspects of clarity of responsibility is
never optimal, since doing so introduces precisely the team production problem among the agents
that motivates defenders of clarity of responsibility. That said, we also show that sometimes having
no clarity of responsibility (i.e., neither unified agency nor action observability) is better for the
principal than having complete clarity of responsibility.

The sequential policy-making process that underlies our results is empirically common, even if
its analysis is not. (See Stephenson (2008) for examples.) In regulatory politics, new regulations
are drafted and then implemented. Each of these steps involves costly effort which may be taken
by the same or different agencies or departments within an agency. Intelligence agencies must
first gather and then analyze information. Recent policy debates in and around the intelligence
community demonstrate that there is considerable disagreement regarding the value of separation
or integration of these functions within a single agency. Yet another example is law enforcement,
where investigations necessarily precede prosecutions. In some settings this sequential process is
carried out by separate agencies (e.g., the United States where in many jurisdictions there are
separate elected sheriffs and district attorneys) while in others both tasks are performed by one
integrated agency (e.g., French magistrates).

Our analysis of clarity of responsibility yields both substantive and methodological implications
for our understanding of principal-agent relationships in politics.

First, it provides new insights for two on-going debates on the design of political institutions: one
exploring the consequences of increasing the transparency of the policy-making process,? and the
other exploring the consequences of “unbundling” executive powers by devolving them to multiple
agents.> Our model incorporates both transparency (modeled as action observability) and unified
agency as institutional variables, showing the fundamental relationship between the incentives each

of them creates and identifying wholly new mechanisms for the potential virtues of decreased

See, for example, Canes-Wrone, Herron and Shotts (2001); Maskin and Tirole (2004); Fox (2007); Fox and
Shotts (2009); Ashworth and Shotts (2010); Shotts and Wiseman (2010); Fox and Stephenson (2011), and Fox and
van Weelden (2012), focusing on how transparency creates incentives for pandering and other forms of political

posturing.

3See, for example, Besley and Coate (2003); Berry and Gersen (2008), and Gersen (2010), focusing primarily on

capture by special interests and the costs of oversight.



transparency or unbundled executive authority.

Second, our findings suggest subtle ways in which the accountability-maximizing institutional
design of an agency may depend on the particular mission of that agency. For instance, we argue
that clarity of responsibility may promote accountability in agencies, like the SEC, where actions
later in the regulatory process (e.g., monitoring and enforcement) are most important, but may
diminish accountability in agencies, like the EPA, where actions early in the regulatory process
(e.g., drafting technical rules) carry greater weight.

Third, our model speaks to the optimal design of policy given institutional constraints. We
identify ways in which policy makers ought to take the WHYDFML effect into account when
crafting policies to be implemented by agencies with the institutional properties we analyze.

Finally, we make a methodological point. An implicit assumption in much of the formal lit-
erature on political agency is that, when there is only one policy output, it suffices to consider
the agent taking only one action. We show that models with one observable action may not be
good approximations of situations with multiple observable actions, underscoring the importance

of explicitly modeling the sequential nature of many real-world policy-making processes.

1 The Basic Story

To get a sense of how our model works, consider the following heuristic story. A political principal
is attempting to influence the behavior of a regulatory agency (the agent) with respect to some
policy. The political principal might be a lobbyist, an interest group, or some other interested
party. Importantly for this example, suppose that it is normatively desirable for the principal to
wield this influence. The policy will be made by the agency in two stages: first regulations will be
designed and then they will be enforced. The only leverage the principal has with the agency is
the threat to withdraw its public support for the agency and its policies.

During the first stage of the process, while the regulation is being drafted, the principal wants to
use the threat of withdrawing her support to induce the agency to adopt favorable regulations. But
she may not be able to do so credibly. The principal’s credibility problem emerges because of the
second stage of the policy-making process—the enforcement stage. Even if the principal is unhappy

with the regulation as drafted, she will not withdraw her support prior to the enforcement stage



since, if she were to do so, she would lose her leverage over the agency’s enforcement decisions—
decisions which she would want to influence even while being unhappy with the regulations. The
agency, anticipating this fact, will only be responsive to the principal in the later stages of the
policy-making process.

Hence, the sequential nature of the policy-making process limits the amount of control the
principal can wield at the policy design stage. Indeed, she can only wield influence at that stage
insofar as following through on threats made at the policy design stage is consistent with the
principal also achieving her goals at the enforcement stage. If not, then once the enforcement
stage arrives, the principal will have an incentive to renege on her threat to punish the agency
for designing a regulation the principal doesn’t like. As a result, the principal ends up giving the
agency stronger incentives late in the policy-making process.

There are a couple of institutional ways that the principal might address this inefficiency. First,
the principal could divide control over the two stages of the policy-making process between two
different agencies. Second, the principal could leave authority unified, but give up on separately
observing the two parts of the process—instead just observing some summary statistic such as
the success or failure of the overall policy initiative. Each of these institutional shifts away from
full clarity of responsibility prevents the principal from providing the kind of distorted incentives
described above. However, each also comes at a cost in terms of the power of the incentives the

principal can give the agent.

2 Clarity of Responsibility and Related Concepts

Lewis-Beck (1988) and Powell and Whitten (1993) are the initial articulations of the argument that
institutions that make clear each agent’s contribution to the policy outcome promote accountability.
The extensive empirical literature that followed includes Whitten and Palmer (1999), Powell (2000),
Royed, Leyden and Borrelli (2000), Nadeau, Niemi and Yoshinaka (2002), Samuels (2004), Duch
and Stevenson (2007), Tavits (2007), and others.

The comparative politics literature has focused on advancing clarity of responsibility by exer-
cising two institutional levers: unified agency and action observability. Focusing on the first, Tavitz

(2007, p. 221) writes that “when a single party occupies the main offices of the executive branch



and possesses control over a parliament that initiates and changes policies, citizens are provided
with maximum clarity of responsibility.” Focusing on the second, Alt and Lassen (2006, p. 1406)
maintain that “greater transparency eases the task of attributing outcomes to the acts of particu-
lar politicians. It makes observers more able to distinguish effort from opportunistic behavior or
stochastic factors. . . the political science literature calls this consequence of transparent institutions
‘clarity of responsibility’.” Given this, we reserve the term clarity of responsibility for institutional
environments with both unified agency and action observability. Our analysis then isolates the
effects of each of these institutional features.

The concept of clarity of responsibility is related to ideas of team production and multitasking
in industrial organization (Holmstrom, 1982; Holmstrom and Milgrom, 1991). Our model is also
connected to the literature on sequential multitask in principal-agent models (see, for example,
Riordan and Sappington, 1987; Laffont and Tirole, 1988; Baron and Besanko, 1992; Gilbert and
Riordan, 1995; Lewis and Sappington, 1997; Khalil, Kim and Shin, 2006). However, those models
assume principals can write the type of contracts that are standard in economic environments. As
is appropriate for studying political environments, our principals have a more limited set of rewards
and punishments available (in particular, whether or not to retain the agent) and so behavior is
quite different from that found in industrial organization.

Within the literature on political institutions, our model relates to and differs from analyses
of two further concepts: separation of powers and bureaucratic redundancy. Separation of powers
suggests at least some diffusion of responsibility, but may also entail other features, such as specific
division of tasks and various mechanisms of checks and balances (Persson, Roland and Tabellini,
1997; Gailmard and Patty, 2009). For this reason, separation of powers is not synonymous with
lack of clarity of responsibility. Like clarity of responsibility, bureaucratic redundancy also concerns
the effects of unified agency (Ting, 2003). However, a key feature of redundancy is that agents are
involved in independent rather than joint production, whereas the key argument for clarity of

responsibility is precisely that policy production is joint.*

“This also distinguishes our work from Hatfield and Padré i Miquel (2006), which considers a model of multi-tasking

in which each allocation contributes to a separate public good.



3 The Model

Ours is a moral hazard model of political agency, in the spirit of Barro (1973), Ferejohn (1986),
Austen-Smith and Banks (1989), Seabright (1996), Persson, Roland and Tabellini (1997), Persson
and Tabellini (2000), Shi and Svensson (2006), and others. The analysis of such models has typically
focused on equilibria in which the principal uses a retention rule that, when best responded to by
the agent, maximizes the principal’s welfare. The idea, made explicit in Persson and Tabellini
(2000), is that before the agent acts, the principal will communicate the retention rule she intends
to use. The agent will find this communication credible because the principal’s choice at the point
of retention has no effect on future play. We want to analyze the effects of clarity of responsibility
in situations where actions are taken sequentially. As such, we must consider the possibility that
the principal will want to alter her stated retention rule between the actions of the agent. Agents,
of course, will take this possibility into account when making their choices. The strategic nature of
such interactions underscores the value of modeling communication from the principal to the agent

explicitly, and we do so below.

3.1 Actors and Order of Play

In all games we consider, there is one principal. The games differ with respect to two factors. First,
the two actions that influence the outcome may be chosen by either one or two agents (unified
versus divided agency). Second, the principal may observe these actions directly or observe only
the final policy outcome (action observability versus no action observability).

Play is comprised of two kinds of stages: policy-making and retention stages. The game starts
with two policy-making stages. At the beginning of policy-making stage ¢, the principal sends
a cheap-talk message my, interpreted as the principal’s declaration of her retention rule(s). The
agent(s) observe the message m; and the agent charged to act in policy-making stage t takes action
at. (If there is one agent, he acts in both policy-making stages. If there are two agents, one acts in
policy-making stage 1 and the other in policy-making stage 2.) The game ends with the retention
stage. In the retention stage, the principal chooses to retain or dismiss each agent according to the
rule specified by p.

In all games, the total budget available for the two actions is @. When there is unified agency,



Policy Policy Retention
Stage 1 Stage 2 Stage

Figure 1: Timeline of games.

this budget is fungible between the two tasks. When there is divided agency, the budget available
for each task is g We interpret the actions as resource allocations. A timeline is represented in
Figure 1.

The resource allocations influence whether the final policy outcome is a success (s) or a failure
(f). The probability that the policy succeeds is p(ai,as). We assume that p(-,-) is increasing,
concave, and continuously differentiable in each of its arguments. Further, we assume a set of
Inada conditions on p(-,-), but defer their introduction until the subsection on the players’ payoffs.

A retention rule maps from allocation choices and outcomes into a probability of retention.
Slightly abusing notation, in each of the games we will denote the set of all possible retention
rules R. Retention decisions are made according to the retention rule used in the retention stage,

regardless of the principal’s message(s) in the policy-making stages. That is, the retention rule(s)

declared during the policy-making stages are cheap talk.

3.2 Strategies

A strategy for an agent (referred to as “he”) is a mapping from histories into a choice of action
(or actions). A strategy for the principal (referred to as “she”) is a message choice in the first
policy-making stage, a history-contingent message choice in the second policy-making stage, and a
history-contingent choice of retention rule in the retention stage. If there are two agents, then each

element of the principal’s strategy involves a retention rule for each agent.

3.3 Payoffs

The principal cares only about the success of the policy. We assume the principal has a von

Neumann-Morgenstern expected utility function and, without loss of generality, normalize the



payoff from success to one and the payoff from failure to zero.

Agents value two things: retention and rents from resources not allocated to policy making.
Retention is more valuable when there is only one agent (though the two values of retention may
be arbitrarily close to equal). In particular, we assume that when there is one agent the benefit of
retention is B and when there are two agents the benefit of retention is B < B.

The function wu(-) represents an agent’s payoffs from resources that he controls but does not
expend on policy (i.e., rent seeking). We assume that u is increasing and weakly concave. An agent
1 has preferences given by the following von Neumann-Morgenstern expected utility function:

B+ wu(A) if i is retained
vi(A) =

u(A) else,
where A represents the resources 7 controls but does not allocate to policy.
The following Inada conditions insure interior solutions in games without action observability:
D1 (g,az)g < 4/(0) for all az, py (al,g)ﬁ < u/(0) for all a1, and limg,_opi(ai,a2) = oo, for

i=1,2.

3.4 Solution Concept

Our basic solution concept is subgame perfect Nash equilibrium (SPNE). Since declarations of
retention rules during policy-making stages are cheap talk, SPNE does not prevent the principal
from declaring a retention rule early in the game and making a different declaration or using a
different rule later. Moreover, the retention rule actually used is chosen after all actions are taken,
so any rule is sequentially rational. As is usual in such an environment, there are many equilibria.

Our selection criterion is a generalization to the sequential policy-making environment of the
standard criterion based on the principal’s welfare. (As will be clear the application of our selection
criterion to a game without sequential policy-making would select the standard, principal-welfare
maximizing equilibrium.) As we noted above, that criterion is typically justified by reference to non-
modeled communication from the principal. Given our explicit modeling of that communication,
our approach is as follows. We put some structure on the relationship between declarations by the
principal and the final retention rule applied by slightly relaxing the assumption that declarations

by the principal are pure cheap talk. The intuition is that the principal may face small costs—



reputational, psychological, or in terms of communication—for changing her mind. As such, we
select those equilibria in our pure cheap-talk game that are robust to the presence of small costs
for the principal if she revises a declared retention rule from one stage to another.

More formally, for any of our games, consider a perturbed game in which the principal bears
a cost, € > 0, for each declared retention rule that she changes from one stage to the next. We
will call an SPNE robust to small revision costs if it is the limit of a sequence of equilibria in a
sequence of nearby games as the revision cost, €, goes to zero. A formal definition is provided at
the beginning of Appendix A. We refer to an SPNE that is robust to small revision costs as an

equilibrium.

4 Benchmark: No Clarity of Responsibility

We begin with the benchmark case of no clarity of responsibility—divided agency and no action
observability. A strategy for the principal in this game is a triple, (my, ma, p). Since there are two
agents, each element of the triple is composed of two components (i.e., a retention rule for each
agent). We write these retention rules only as mappings from outcomes into retention probabilities,
since they must be constant in action. The retention rules, thus, will take only two values: a
retention probability conditional on success and a retention probability conditional on failure.

A strategy for agent 1 is a choice, aj(my), of an action given an initially declared retention rule,
and a strategy for agent 2 is a choice, as(mi, m2), of an action given both declarations.

The basic intuition for equilibrium behavior is as follows. First, consider the end of the game.
At the retention stage, all agent actions have already been taken. Thus, for any positive revision
cost, € > 0, the principal will apply whatever retention rules she announced during the second
policy-making stage. Anticipating this, in the second policy-making stage, the relevant agent will
best respond to whatever retention rule the principal just announced for him. The same logic now
also applies to the first policy-making stage. The principal observes no new information between the
first and second policy-making stages. Hence, to avoid switching costs, at the first policy-making
stage, the principal will announce whatever rule she intends to ultimately use. That rule will be
the one that, when best responded to, maximizes the principal’s expected payoff.

Lemma C.1 in Appendix C gives necessary and sufficient conditions for a strategy profile to



be an equilibrium. For notational convenience we superscript equilibrium behavior by NC' (for no
clarity).

Suppose, in the second policy-making stage, the principal announces retention rules mi (for
agent 1) and m3 (for agent 2). Agent 2 knows that the principal will follow this rule at the
retention stage. Hence, if agent 2 believes that agent 1 took the action a@q, then agent 2 solves

e | (s amd () + (1 —plin ) B o0 (5 —a) |
Agent 2’s best response is given by the following first-order condition:
patin a5) (m(s) ~ w1 B =l (§ - 3 )
Given this, the principal will announce a retention rule m3(s) = 1 and m3(f) = 0, since this rule
maximizes a3 for any belief @;. Call the choice induced by this retention rule a3*(a1).

Suppose, in the first policy-making stage, the principal announces the retention rules m% (for
agent 1) and m? for agent 2. Agent 1 knows that the principal will follow the rule mi at the
retention stage, since she will never have an incentive to revise it in the second policy-making stage
(since agent 1’s actions are already taken at that point). Agent 1 also knows that, regardless of
m?, in the second policy-making stage, the principal will choose m% as described above and (since
a* is not a function of the actual a; chosen, which is unobservable) agent 2 will choose a3*(a1).
Hence, agent 1 solves:

| (0o 7))+ (1 plos ")) i) B+ (5-a)]-
1€(0,5

Agent 1’s best response is given by the following first order condition:

pla o3 @) (s) — mi()E = (5 ~ai).

In the first policy-making stage, the principal will announce (and ultimately follow) a retention
rule mi(s) = 1 and mi(f) = 0, since this rule maximizes a}. To avoid having to revise her rule for
agent 2, the principal will also, of course, announce m?3(s) = 1 and m?(f) = 0.

Given all of this, in equilibrium, both agents are retained if the policy succeeds and neither
agent is retained if the policy fails. Anticipating this, the agents choose investments to balance

the marginal benefit of increased probability of success and consequently retention (given a belief

10



about the other agent’s action), against the marginal cost of the foregone rents from resources
expended on policy. In equilibrium, beliefs are correct and equilibrium choices are characterized

by the following first-order conditions (with equilibrium retention rules substituted in):

a
mlat s = (§ - o). )
and
a
el .05 = (§ - ). @

By the assumptions on the limits of the marginals of p(-,-) any solution is interior and at least one

interior solution exists.

Proposition 4.1 Suppose there are two agents and actions are unobservable. All equilibria have

the following properties on the equilibrium path:

(i) The principal retains both agents with probability 1 if the policy succeeds. Otherwise the
principal does not retain either agent;
Ne NC consistent with

(i) Agent 1 chooses a consistent with equation 1 and agent 2 chooses a

equation 2.

Proof. Follows from Lemma C.1 and the argument in the text. m

With no clarity of responsibility—i.e., no action observability and divided agency—the principal
rewards policy success by retaining both agents and punishes policy failure by replacing both agents.
As such, the complete absence of clarity of responsibility introduces a “team production” problem
among the agents. Both agents’ actions affect the outcome and both of their rewards depend
on the outcome. Hence, the agents have incentives to free ride on each other because they do

5

not fully internalize the positive externalities of their resource expenditures.” Given this team-

production problem, equilibrium behavior by the agents when there is no clarity of responsibility

5To see the free rider problem formally, note first that from the standpoint of maximizing the agents’ joint welfare,

their optimal choices are solutions to the problem that maximizes the sum of their individual utilities, That is,

max {P(alaa2)§+ U1 (% — a1) + p(ai,a2)B + uz (g — a1)} .

(a1,a2)

Taking the first-order conditions and gathering terms, we obtain

{ pi(al,a3)2B = u'(@ — )

p2(a1+,a3)2B = u' (a2 — a3).

11



leaves considerable room for improvement and points to the intuitive appeal of introducing clarity

of responsibility.

5 Full Clarity of Responsibility

In this section, we analyze behavior under full clarity of responsibility—unified agency and action
observability. We show that the retention rule the principal uses in equilibrium is characterized
by WHYDFML behavior—creating incentives for the agent with potentially deleterious welfare
consequences for the principal.

Before turning to the analysis, it is worth noting that, although our model’s predictions about
the welfare effects of clarity of responsibility do not conform with standard intuitions, this is not
because we have failed to capture the mechanisms on which those intuitions rest. As we have just
shown, the complete absence of clarity of responsibility gives rise to a team production problem in
our model. Moreover, as we show in Appendix B, if the two actions (i.e., a; and ag) are chosen
simultaneously rather than sequentially, then clarity of responsibility has precisely the positive
effects hypothesized in the literature. It is the introduction of a sequential policy-making process
that turns action observability and unified agency into negative complements.

Consider now the game with full clarity of responsibility (one agent, observable actions) and
a sequential policy-making process. A strategy for the principal is a triple, (mi,ma2,p), where
mi(-,-+,) € R is an initial declaration of a retention rule, ms(mqy,a1)(-,-,:) € R is the reten-
tion rule that will be declared in the second policy-making stage following a history (mi,a1),
and p(mqy,ma,a1,az,0)(-,-,-) € R is the retention rule that will be used following a history
(my,ma,a1,a2,0). A strategy for the agent is a pair (a;(+),a2(-,-,-)) where aj(m1) is the action
that is taken following an initial declaration m; and as(mq, mo,a1) is the action taken following a
history (mi,mg,a1). We denote equilibrium choices with the superscript F'C' (for full clarity).

Lemma C.2 in Appendix C gives necessary and sufficient conditions for a strategy profile in this

game to be an equilibrium. The basic logic is this. Regardless of what happens in the first policy-

Comparing these conditions to the equilibrium conditions (1) and (2), it is clear that the choices in (3), which
maximize the agents’ joint welfare, are derived by taking into account a larger marginal benefit of investing into
policy, while holding fixed the marginal costs. Consequently, those choices must entail a greater policy investment

by the agents.
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making stage, in the second policy-making stage the principal will announce (and then follow)
a retention rule that, when best responded to by the agent, maximizes the second allocation.
Anticipating this fact, in the first policy-making stage the agent will only find an announced rule
credible if the principal will have no incentive to revise the rule in the second policy-making stage.
Hence, in the first policy-making stage, the principal will announce a rule that (when best responded
to by the agent) maximizes the first allocation, subject to the constraint that it then maximizes
the second allocation at all histories. Given this, we solve for equilibrium behavior starting at the
end of the game.

Before turning to the analysis, one further piece of notation will be useful.

Definition 5.1 For a given total level of spending, A < @, define the efficient division as follows:

(afﬂicwnt(fl),agﬂicwnt(fl)) = arg max p(ai, az) subject to ay +az = A.

(a1,a2

The most powerful incentives the principal can create to choose some af, is to offer certain
retention for any as = afy and certain non-retention for any ag # a}. Hence, at a history (mg,a1),

the principal can induce the agent to choose a} if and only if:

B +u(a —ay — ab) > u(@— ay).

This implies that at a history (m;,a1) the principal can induce any asy less than or equal to as(aq)
given by:

B+ u(@—a; —az(a1)) = u(@—ap). (4)

Given this, at a history (m1, a1), there is a rule that induces the agent to spend the full remaining

budget (i.e., choose ag =@ — ay) if and only if a; > a; implicitly defined by:

B+ u(0) = u(@ — a1).

This means the principal can extract the entire budget of @ if B + u(0) > u(a). Moreover,if he is
spending the entire budget, the agent is indifferent as to its division between a; and as. As shown
in the next result, in this eventuality, the principal will adopt a rule that induces the agent to

choose (a§fﬁcient (@), agfﬁcient @)).
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Lemma 5.1 Consider the game with full clarity of responsibility. Suppose B +u(0) > u(@). Then
there exist a retention rule comsistent with equilibrium such that the agent’s best response is to

choose (aleﬂicz'ent(a)’agﬂicient(a)).

Proof. See Appendix A. =

Now consider the case where B + u(0) < u(a@). Here we must think about two cases: histories
with a1 > a1 and histories with a1 < a1

Consider a history with a1 < a1, so that no rule the principal can declare in the second policy-
making period will induce the agent to spend the whole remaining budget (i.e., choose ag = a—ay).
At such a history, the most the principal can extract at the second policy-making stage is ao(aq). She
does so by announcing that she will retain for certain if as = G2(a1) and not retain if as < as(ay).

Now consider a history with a; > a1, so that the principal can induce the agent to spend the
whole remaining budget (i.e., choose aa = @ — a1). Clearly, following such a history, the principal
will announce a rule that does in fact induce the agent to spend the whole remaining budget.

Given this, consider the agent’s incentives in the first policy-making stage. If the agent chooses

a; < ai, he knows the principal will announce a rule in the second period that induces as(a1) and

that retains him for certain for doing so. Hence, the agent’s payoff will be:

B +wu(@— a1 — as(ar)).

Given this, if the agent is going to choose a; < a1, he wants to minimize a; + az(aj). The next

result shows that the agent does this by choosing a; = 0.

Lemma 5.2 Consider the game with full clarity of responsibility. For any mq consistent with

equilibrium, a1 = 0 dominates any other a1 < ay for the agent.

Proof. See Appendix A. =

The agent’s expected payoff from choosing a; = 0 is:

B+ u(@ — a(0)).

If, instead, the agent chooses a; > a1, the principal will induce the agent to choose as =@ — ay

in the second policy-making stage. Hence, the agent’s payoff from choosing a; > a; is bounded

%She can announce whatever she likes for choices as > az2(a1), the agent will never choose such an allocation.
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above by B + u(0), which is less than B + u(a@ — a2(0)), the payoff from (0,a2(0)). This implies

that, when B + u(0) < u(@), the equilibrium allocations are (0, az(0)).

Proposition 5.1 Consider the game with full clarity of responsibility. In any SPNE that is robust

to small revision costs, on the equilibrium path, allocations are:

(0,a2(0)) if B < u(@) —u(0)

(aSlficient gy qelficient @y it B > u@) — u(0).

In the knife-edge case where B = u(a) — u(0), any allocation (a1,@ — ay) can occur in equilibrium.

Proof. When B # u(a) — u(0), the argument follows from the argument in the text. In the knife-
edge case, as shown in the proof of Lemma 5.1, any division of the full budget is a best response
from the agent. m

The intuition behind the equilibrium behavior described in Proposition 5.1 is as follows. The
principal must always extract as much investment at the second allocation as possible with her
retention rule. In the first policy-making stage, were she to announce a retention rule that would
not do so, she would end up wanting to revise it. Hence, only if the principal is able to extract
the entire budget at the second allocation can she credibly credibly create incentives for the first
allocation.

As Proposition 5.1 shows, the agent’s division of resources under full clarity of responsibility need
not be efficient with respect to maximizing the probability of success, given a level of expenditures.
In particular, unless the agent is spending the full budget, all the attention is on the second
allocation. Put differently, the equilibrium described in Proposition 5.1 has what Weingast, Shepsle
and Johnsen (1981) refer to as the what have you done for me lately (WHYDFML) property. This
over-emphasis on the late stage of the policy-making process holds under clarity of responsibility
even if the first allocation has a larger marginal impact on the probability of success than does
the second allocation. When policy making is sequential, clarity of responsibility can, thus, create
incentives with negative welfare consequences for the principal.

Indeed, putting some additional structure on the functional forms of p and u, we can give precise

conditions under which this is the case.
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Proposition 5.2 Let u(x) = z and p(a1,a2) = v/a1 + (1 — ) /az, with v € (0,1) and @ = 1.

Then the following are true:

(i) If B < @, then there exists a ¥' < 1, such that no clarity of responsibility is preferred to full

clarity of responsibility if and only if v > 7.

(ii) If B > @, then full clarity of responsibility is preferred to no clarity of responsibility for all
~v € (0,1).

Proof. See Appendix A. =

6 Eliminating Clarity

Intuitivelyy, WHYDFML seems to be driven precisely by the conjunction of the two institutional
features that characterize clarity of responsibility. Action observability means that the principal
knows “too much” about the policy process, which prevents her from punishing departures from
good behavior in the first allocation. The presence of a unitary agent prevents the principal from
providing separate incentives for each allocation. In what follows we show that, at least in some
situations, eliminating either one of these features of clarity of responsibility can make the principal
better off by eliminating WHYDFML behavior. To do so, we first consider the implications for
principal welfare of removing these two institutional features one at a time, and then compare them

to the implications of eliminating clarity of responsibility entirely.

6.1 Eliminating Action Observability

Consider the game in which there is still a single agent, but the principal observes just the outcome
and not the agent’s actions. We superscript the equilibrium choices in this game by NO for no
observability.

A strategy for the principal is a triple, (m1, ma, p), where my(+,-,-) € R is an initial declaration of
aretention rule, ma(mq,a1)(+, -, -) € R is the retention rule that will be declared in the second policy-
making stage following a history (mi,a1), and p(mi, ma, a1, a2,0)(-,-,+) € R is the retention rule
rule that will be used following a history (mq,ma, a1, as, O). Given that actions are not observable,

the principal’s strategy must be constant in a; and as. In light of this, we write retention rules only
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as mappings from outcomes into retention probabilities, suppressing the dependency on actions.
Moreover, we will write the choice of mo only as a function of the observed m; and the choice of
p only as a function of the observed mi,ms, and the outcome (since the rest of the histories are
unobserved).

A strategy for the agent is a pair (a1, a2) where aj(mq) is the action that is taken following an
initial declaration m; and ag(mi,mg,a1) is the action taken following a history (mq,ma,a1).

Lemma C.3 in Appendix C gives necessary and sufficient conditions for a strategy profile in
this game to be an equilibrium. Regardless of what happens in the first policy-making stage,
in the second policy-making stage the principal will announce (and then follow) a retention rule
that, when best responded to, maximizes the second allocation. Anticipating this fact, in the first
policy-making stage the agent will only find an announced rule credible if the principal will have
no incentive to revise the rule. Hence, in the first policy-making stage, the principal will announce
a rule that (when best responded to) maximizes the first allocation, subject to the constraint that
it then maximizes the second allocation at all histories. Unlike in the game with full clarity of
responsibility, the principal cannot condition her response on the second stage action here. As
such, a rule that maximizes the principal’s expected welfare at the first policy-making stage will
continue to do so in the second policy-making stage.

Given this, equilibrium behavior is straightforward to characterize in this game. We can rep-
resent a retention rule with two values: the probability of retention given a successful outcome
(labeled 7(s)) and the probability of retention given a failed outcome (labeled r(f)). We solve the
game starting at the end.

If the principal announces mo, the agent’s problem in the second policy-making stage is:

max (p(a1, ag)ma(s) + (1 = par, a2))ma(f)) B + u(a@ — a1 — az).

az

The agent’s best response is given by the following first-order condition:
p2(ar, a3)(ma(s) —ma(f))B = u'(@— a1 — aj). ()

In the second policy-making stage, the agent balances the marginal benefit, in terms of retention
probability, of expenditures on public policy against the marginal costs, in terms of forgone rents.
It is clear from Equation 5 that a} is increasing in ma(s) and decreasing in ma(f), regardless

of a;. Hence, in any equilibrium, ma(m1)(s) = 1 and ma(my)(f) = 0 for all m;. This implies that
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the agent’s second allocation is characterized by:
pa(ar,a3)B =u'(a — ay — ab).

Assumptions on p guarantee that the optimum exists and is unique.

The analysis above shows that the mg the principal will announce is unresponsive to the previous
announcement mj. Consequently, in the first policy-making stage, the agent knows that ultimately
he will be retained if policy succeeds and replaced if policy fails. Given this, for all mi, the agent’s

best response in the first policy-making stage is given by:
pi(af, a5(a}))B = u'(@— aj — a3(a})),

And, since the announcement m; has no effect on behavior, the principal will announce my identical
to mo, to avoid the costs of revision.

Notice, in equilibrium, given a total level of expenditure (a}’ o4 aby O) the agent spends the re-
(a1'?, ')

NO7 aéVO)

sources efficiently—i.e., p; = pa2(ay . This is because, conditional on the amount

allocated, the agent wants to maximize the probability of a successful policy outcome so as to
maximize the probability of retention.

The discussion above leads to the following characterization of equilibrium play.

Proposition 6.1 Consider the game with unobservable actions and a single agent. Any equilibrium

has the following properties on the equilibrium path:
(i) The principal retains the agent if and only if policy succeeds.

(i) The agent chooses allocations implicitly defined by:

p1(a?, ay%)B = pa(a?, 0y O) B = w/(a — ay’? — a3 ?). (6)

Proof. Follows from Lemma C.3 and the argument in the text. m

Comparison to Full Clarity of Responsibility

When policy making is sequential, the welfare effects of eliminating action observability are subtle.
The institutional features that give rise to WHYDFML behavior under full clarity of responsibility

can be bad for the principal because they lead to an inefficient distribution of resources that focuses
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too much on the late stage of the policy-making process. Proposition 6.1 shows that eliminating
action observability restores efficiency by eliminating WHYDFML.

This increased efficiency, however, comes at cost—the total resources expended on policy are
lower without action observability. This is because the principal cannot offer as powerful incentives
when she can only condition her retention rule on noisy outcomes, rather than on actual actions.

The following remark formalizes the result.

Remark 6.1 In equilibrium, total agent expenditures are higher in the game with full clarity of

responsibility than in the game with unified agency but no action observability.

Proof. See Appendix A. =

The net effect of eliminating action observability, thus, depends on the trade-off between in-
creased efficiency (due to eliminating WHYDFML) and decreased total expenditures. Again,
putting some additional structure on the functional forms of p and u, we can characterizing which

effect dominates when.

Proposition 6.2 Suppose that u(z) = = and p(ai,a2) = v/a1 + (1 — v)V/ay, with v € (0,1) and

a = 1. Then the following are true:

(i) If B < @, then there exists a v* < 1, such that unified agency with no action observability is

preferred to full clarity of responsibility if and only if v > ~v*.

(ii) If B > a, then full clarity of responsibility is preferred to unified agency with no action

observability for all v € (0,1).

Proof. See Appendix A. =

The first point of Proposition 6.2 correspond to the intuition above regarding the inefficien-
cies associated with WHYDFML. If v is large, the first allocation is particularly important, so
WHYDFML is particularly damaging. In this case, as long as the incentive-power effect is not too
large, eliminating action observability is good for the principal. The second point shows that, when
the benefits of holding office are large enough, the stronger incentives associated with full clarity of
responsibility imply that WHYDFML concerns cease to matter because the agent is able to extract
the full budget.
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Proposition 6.2 has two implications that may be counterintuitive given previous work on clarity
of responsibility. First, when policy making is sequential, the principal may be better off relaxing
clarity of responsibility by eliminating action observability. Second, the principal may be better off
if she is able to forego observing the agent’s choices at a time when she is most concerned about how
the agent divides the expenditures across allocations (i.e., when + is close to one). This is because,
in the absence of action observability, the agent will choose a division of resources efficiently. Hence,
when the marginal returns to one action are much larger than another, without action observability

this asymmetry will be reflected in the agent’s division of the resources between the two actions.

6.2 Eliminating Unified Agency

In this section, we consider the game in which there are two agents and allocation decisions are
observable to all players. The principal now makes separate retention decisions regarding each of
the two agents. Hence, in a policy making stage t, the principal declares a separate retention rule
for each agent and can, conceivably, revise zero, one, or both rules in each subsequent stage. For
convenience, we will write m; = (m}, m?), where m! is the declared retention rule for agent i.
Similarly, at the retention stage we will write p = (p', p?). We superscript the equilibrium values
for this game with NU for no unified agency.

Lemma C.4 in Appendix C gives necessary and sufficient conditions for a strategy profile in this
game to be an equilibrium. Regardless of what happens in the first policy-making stage, in the
second policy-making stage the principal will declare (and follow) a retention rule for the second
agent that (when best responded to) maximizes the second agent’s allocation. The principal will
never revise the retention rule she announced for the first agent, since his actions are already taken.
Given this, in the first policy-making stage, the principal will announce (and later follow) a retention
rule for the first agent that (when best responded to) maximizes the first agent’s allocation. To
avoid revision costs, in the first policy-making stage, the principal will of course announce the
same rule for the second agent that she intends to announce for the second agent in the second
policy-making stage.

Given this, we can simply study the principal’s retention rules for the two agents separately.
For each agent, the principal must identify the rule that maximizes that agent’s allocation and

announce this in both policy-making stages. To achieve this, the principal will use retention rules
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that condition only on a given agent’s allocation. Conditioning on the other agent’s action or on
outcomes can only weaken incentives by adding team production and noise.
Agent i’s payoff from allocating a; and being retained with certainty is B + u(% — a;). Her

payoff from allocating nothing and not being retained is u(%) Define a as the level of spending

B+u<g—a>:u<;>. (7)

The principal can induce agent ¢ to allocate any amount a < min {%,d} by threatening not to

that satisfies:

retain if that agent does not allocate precisely a,. In equilibrium, therefore, the principal will use
a retention rule that induces each agent ¢ to allocate precisely min {g, (z}. This will lead to full

resource extraction (i.e., al¥V = 2) when B +u(0) > u (%) We then have the following result:

Proposition 6.3 Consider the game with observable actions and two agents. Any equilibrium has

the following properties on the equilibrium path:

(i) If B+ u(0) < u (g), each agent chooses a¥U = a;, implicitly defined in equation 7;

%

(it) If B+u(0) > u (%), each agent chooses al¥V =

i

(VIS

Proof. Follows from Lemma C.4 and the argument in the text. =

Comparison to Full Clarity of Responsibility

The equilibrium above suggests that moving from a unitary agent to multiple agents has two effects
on the principal’s welfare—one positive and one negative.

The positive effect has to do with eliminating the WHYDFML behavior that occurs with full
clarity of responsibility. When there are two agents, the principal can give them separate incentives.
As such, eliminating unified agency removes the commitment problem that leads the principal to
use a retention rule that induces the agent to over emphasize the late stage of the policy-making
process under full clarity of responsibility.

The negative effect comes from the agents’ increased incentives for rent seeking. This increase in
rent seeking has two sources. First, holding office is worth less to an agent when authority is divided.
Second, agents control fewer resources under divided authority. Since, agents have diminishing

marginal utility from rents, controlling fewer resources makes rent seeking more attractive.
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Whether eliminating unified agency benefits the principal depends on the magnitudes of these
competing effects. Restricting p to be additively separable in a; and a2, we can give precise

conditions under which eliminating unified agency does and does not benefit the principal.

Proposition 6.4 Suppose that p(a1,a2) = vf(a1) + (1 —v)g(az), with v € (0,1) and f, g increas-
ing, concave, mapping into (0,1), and satisfying the Inada conditions. Then, in equilibrium, the
principal’s welfare is higher with divided agency than with full clarity of responsibility if and only
if both of the following hold:

(i) B < wu(a) —u(0) and
(i1) ~v sufficiently large.

Proof. See Appendix A. =

The intuitions for this result invoke several facts about actors’ incentives noted above. When the
benefits of holding office under full clarity of responsibility are sufficiently large (B > u(a) — u(0)),
the principal can extract the full budget and induce an efficient division. As such, in this case, full
clarity of responsibility is an optimal institution.

However, when the benefits of holding office under full clarity of responsibility do not allow
the principal to extract the full budget, the principal faces a trade-off. On the one hand, dividing
responsibility among two agents eliminates WHYDFML behavior. On the other hand, incentives
are weaker under divided agency. As a result, the principal is better off under full clarity of
responsibility if the first allocation is not too important, so that the inefficiencies associated with
WHYDFML do not loom to large. And the principal is better off under divided agency if the first

allocation is important.

6.3 No Clarity versus Partial Clarity

Recall that, as shown in Proposition 5.2, if the WHYDFML effect looms large, then it is possible
for the principal to prefer having no clarity of responsibility to having fully clarity of responsibility.
This raises the question of whether no clarity of responsibility could potentially be the optimal
institution. Here we show that this cannot be the case. The principal always prefers some limited

form of clarity of responsibility to no clarity of responsibility at all.
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To see this, compare the game with no clarity of responsibility to the game with observ-
able actions but divided agency. In the game with two agents and observable actions there is
no WHYDFML and the principal is able to provide more powerful incentives than she is with
no clarity of responsibility, since she can condition her retention rule on actual actions, not just
outcomes. Thus, while full clarity of responsibility is not always the optimal institution (see Propo-
sitions 6.2 and 6.4), no clarity of responsibility is never the optimal institution, as shown in the

next result.

Proposition 6.5 FEliminating both aspects of clarity of responsibility is never the optimal institu-

tional arrangement for the principal.

Proof. See Appendix A. =

7 Discussion

Clarity of responsibility has emerged as one of the key institutional factors in explaining patterns of
economic and political outcomes in comparative politics. Earlier work has focused on the positive
impacts of clarity of responsibility. In contrast to that prior work, our analysis suggests that,
with sequential policy making, clarity of responsibility comes with trade-offs. Complete clarity of
responsibility increases the costly actions agents take to achieve good policy outcomes, but at the
same time it creates WHYDFML behavior. As such, whether clarity of responsibility promotes the
principal’s welfare is contingent on other features of the policy-making environment, for instance,
the relative importance of different stages of the policy-making process. In what follows, we relate
the implications of our models to several issues that have been the focus of considerable attention

from social scientists and policy analysts.

7.1 Fire Alarms vs. Police Patrols

As McCubbins and Schwartz (1984) note, legislative oversight can be thought of as corresponding
to two distinct informational regimes: police patrols, in which the overseer actively supervises the
agent’s actions and fire alarms, in which overseer involvement is prompted by bad policy outcomes.

McCubbins and Schwartz argue that the fire alarm regime may be more efficient: interest groups
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and other concerned third parties have incentives to pay close attention to agency choices and bring
them to Congress’s attention when the outcomes are particularly damaging.

Our analysis suggests a complementary rationale for fire alarms. A police patrol creates clarity
of responsibility, while a fire alarm eliminates action observability. Our analysis, thus, suggests that
the active oversight associated with police patrols can give rise to WHYDFML behavior—inducing
agencies to over-emphasize the later stages of the policy-making process at the expense of the
earlier stages. Moving to a fire alarm regime can, in contrast, eliminate the inefficiencies induced
by WHYDFML behavior, though at the cost of decreased total expenditures or effort devoted to

policy and increased rent seeking by the agency.

7.2 Design of Regulatory Agencies

Regulatory agencies are often tasked with both creating the regulatory regime (e.g., specifying the
standards, identifying the range of remedies,) and implementing or enforcing that regime. Our
model suggests that the institutional arrangement that maximizes accountability may vary across
different agencies, depending on the relative importance of the early versus late stages of the policy-
making process.

Two U.S. agencies provide contrasting examples. The SEC is charged with the regulation of
the financial sector, including defining what constitutes financial improprieties. While there may
be disagreements about stricter versus laxer regulations, defining acceptable financial practices is
considerably less difficult than detecting transgressions (e.g., insider trading, abusive short-selling
practices, investment fraud). Hence, WHYDFML behavior that induces the SEC bureaucracy to
overemphasize enforcement may not be terribly costly. In contrast, the technologies used by state
and federal EPAs to monitor compliance with Clean Water Act regulations have much higher re-
liability and are generally easy to apply, while codifying technology-based standards (e.g., effluent
guidelines, categorical pretreatment and secondary treatment standards) and water quality stan-
dards is complex and contentious. Hence, WHYDFML behavior that induces the EPA bureaucracy
to underemphasize the drafting of regulations may be highly costly. Given this, our results suggest
that the benefits (in terms of decreased rent seeking) of clarity of responsibility may outweigh the
costs (in terms of WHYDFML) for agencies, like the SEC, where enforcement is paramount, but

not for agencies like the EPA, where the drafting of high quality regulations is paramount.
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7.3 Design of Policy

When the institutional environment is fixed, our model suggests a second-best approach to policy
design. If faced with an institution that creates incentives for WHYDFML behavior, policy makers
should look for policy solutions where the inefficiencies created by such behavior are not particularly
costly.

For instance, suppose an agency designing environmental regulations can take take one of two
approaches. It can set emissions-targets and engage in costly monitoring or it can impose a tech-
nology requirement on firms. The former policy requires effort late in the process, in the form of
monitoring. The latter policy requires effort early in the process, in the form of choosing the right
technology requirements.

Suppose that the first-best policy involves technology requirements, not emissions-targets and
monitoring. Nonetheless, if the agency that will implement the policy is characterized by full clarity
of responsibility, a legislature might want to instruct the agency to follow a policy of emissions-
targets and monitoring as a second-best response to the incentives associated with WHYDFML.
The reason is that, following the logic of our model, the legislature can anticipate that the agency
will engage in inefficient behavior—focusing too much on the later stages of the policy-making
process. As such, it wants to select a policy that will not be too severely negatively affected by

that behavior, even if such policies are not the first best.”

8 Conclusion

In a sequential policy-making environment, full clarity of responsibility gives rise to WHYDFML
behavior, which induces the agent to over-emphasize the later stages of the policy-making process
relative to the early stages. Eliminating either of the two institutional features that comprise clarity
of responsibility—action observability or unified agency—eliminates WHYDFML behavior and the
inefficiencies it induces, but at the cost of increased rent seeking. As such, whether complete clarity

of responsibility, or some more limited form of clarity of responsibility, is optimal depends on the

TOther areas of policy debate for which our results may be relevant but which, given space constrains, we leave
here without detailed discussion, include the desirability of strict disclosure requirements for financial statements by

management of public corporations, which became law in the U.S. under Sarbanes-Oxley Act of 2002.
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specifics of the environment and, in particular, the relative importance of the various stages of
the policy-making process. Eliminating both aspects of clarity of responsibility is never optimal,
since doing so introduces an additional team production problem among the agents. However, it is
possible for the principal to prefer no clarity of responsibility to complete clarity of responsibility.

Taken together, our results suggest that the setting with sequential policy making presents
a striking mix of incentives for both principals and agents that significantly complicates both
normative institutional prescriptions and empirical analyses of the effects of clarity of responsibility.
It is our hope that our results on the differential impacts of the two institutional components of
clarity of responsibility will stimulate empirical work that attempts to disentangle and quantify the

competing effects in settings with sequential policy making.

Appendix A Proofs of Numbered Results
The following gives the formal definition of robustness to small revision costs.

Definition A.1 Consider a game with two policy-making stages. An associated SPNE, s* =
(mi,mi(my,a1), p*(m1, ma,a1,az,0),a;(my),a3(mi, ma,ayr)), is robust to small revision costs
if, for all 6 > 0, there exists an € > 0 such that, for all € < €, there is an equilibrium, s¢ =

(m§, m§(mq,ar), p(mi,me,ai,az,0),ai(my),as(mi,ma,a1)), of the perturbed game, satisfying:
(i) |m{(a1,a2,0)—mji(ar,a2,0)| <§ for all (a1,a2,0);
(ii) |m§(my,a1)(ar,az, O) —mi(m,az)(ai,az,0)| <6 for all (my,a1) and (a1, a2, O);
(i1i) |p€(mi,me,ay,as, 0)(ai,az, O)—p*(my, ma,ar,as,0)(a1,az,0)| < § for all (m1, ma,a1,a2,0);
(v) |aj(m1) —ai(mi)| < 9§ for all my; and

(v) |a§(mi,me,a1) —ad(my,ma,a1)| < 3§ for all (m1, ma,ar).

Proof of Lemma 5.1

Consider the following retention rule:

e Certain retention for (a‘ffﬁdent (@), agfﬁcient (@))
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e For any pair (a1,a — a), with aj # a‘ffﬁdent (@), retain with probability m(a1) satisfying:

e For any pair (a1, az) such that a; + a2 < @ do not retain.

First suppose B + u(0) > u(a@). For any ay, the payoff from choosing as = @ — a; is B + u(0) and
the payoff from choosing ay < @ — a1 is u(@ — a1). Since, B + u(0) > u(a), it is a unique best
response for the agent to choose as = @ — ay for any a;. Hence, at no history does the principal
have an incentive to revise.

Now consider the first policy-making stage incentives for the agent created by this rule. The
payoff from choosing (a?fﬁcient (a), agfﬁcient (@)) is B + u(0). The payoff from choosing any other
pair (a1,@ — ay) is m(a1)B + u(0). Since B > u(@) — u(0) > u(@ — a1) — u(0), clearly m(a;) < 1.
Hence, the agent prefers (a‘ffﬁdent (a), azefﬁcient (@)) over any other allocation (aj,@ — a1) and, as
we’ve already seen, the agent prefers any (a1,a — ay) to any allocation (a1, ag) that doesn’t expend
the whole budget.

Since the principal has at least one retention rule that achieves her first best and which she has
no incentive to revise in the second policy-making period, she will clearly announce a rule that in
fact achieves her first best.

Now consider the case with B + u(0) = u(@). In this case all arguments are the same, except

that the agent is indifferent, so clearly behaving as above is a best response, though not unique. W

Proof of Lemma 5.2

For any history (m1,a;) with a; < a;, the agent anticipates an equilibrium payoff of

B+ u(d —a] — dg(al)).

Differentiating with respect to a1, the agent will choose a; = 0 if:

d&g(al)
da; < 0.

—u/(@ — ay — as(ar)) <1 +

Since —u’ < 0, the condition holds if 1 + ddjT(‘fl) > 0. Thus, all that remains is to show that
daz(ar)
e~ > L
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Recall that ag(aq) is implicitly defined by equation 4. Differentiating the implicit function we

have:
dag(ar) /(@ —a1) —u'(@—ay — ag)

daq u’(a —a; — &2)

Since wu is concave, this is clearly negative. However, it is greater than —1 since v/(a — a;) > 0. W

Proof of Proposition 5.2

First suppose B > a. By Proposition 5.1, under full clarity the whole budget is allocated and the
allocation is efficient. This is strictly better for the principal than any outcome under no clarity of
responsibility, since the allocations under no clarity of responsibility are always interior.

Now suppose B < a. According to Proposition 5.1, under full clarity of responsibility, the first
allocation is 0 and the second allocation is ao(0) = B. Thus, the principal’s welfare in this case is

(1 —*y)\/ﬁ.

Next, consider the case with no clarity of responsibility. Taking first order conditions and
1B
2

2
<%> . Thus, the principal’s welfare in this case is w.

NC _
57 =

2
rearranging shows that the first allocation is a{ C = ( ) , and the second allocation is a

Comparing the two, we find that the principal’s welfare is higher with no clarity of responsibility

than with full clarity of responsibility if

V¥ +(1-9)?_ 2VB
1—7 - B

Since the right-hand side is greater than 1, this inequality clearly does not hold at v = 0 and it

(*+(1-7)?)

clearly does hold as v approaches 1. Hence, it suffices to show that 1— is strictly convex,

which is straightforward from differentiating twice. |

Proof of Remark 6.1

First consider the case where B+u(0) < u(a). In this case, under complete clarity total expenditures

are 0+ ao(0). Under unified agency but no action observability, total expenditures are a o4 ay o,

To see that as(0) > al¥© + ad’©, note that, from the interiority of (al?,a’©), we have

(', ay’®)B + u(@ - a’? — a)’®) > u(a).
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Combining this with the definition of a2(0) from equation 4, we have:

u(@— as(0)) = u(a) — B
<u(@) —p(ay’?,ay’°)B

< u(@—aC — ad0).

Now consider the case where B + u(0) > u(@). In this case, the full budget is allocated under

full clarity of responsibility, but not under unified agency but no action observability. |

Proof of Proposition 6.2

Taking first-order conditions and rearranging, it follows directly from Proposition 6.1 that a{Y 0=

=1\ 2 2
(%) and ah'© = (%) . This implies that the principal’s expected payoff with unified agency
and no action observability is
(" +(1-7)*B
5 .

Now, consider the case with B < @. In this case, from Proposition 5.1, we have af ¢ =0 and

a¥’® = B. Hence the principal’s expected payoff under full clarity of responsibility is:
2 p p p pay y p Yy
(1—7) VB.

Comparing, the principal is better off without action observability if:

(v + (12— )*)B > (1 -

which is equivalent to:

(P+0-7% 1
21-v) VB

Since B < @ = 1, the right-hand side is greater than 1. At v = 0 the left-hand side is equal to %
and as 7y goes to 1, the left-hand side goes to infinity. Thus, it suffices, to establish point 1, to show
that the left-hand side is strictly convex. Differentiating twice and rearranging shows that this is
straightforwardly true.

Now consider the case with B > @. Here, by Proposition 5.1, under full clarity, the principal
extracts the full budget distributed efficiently. This is not the case without action observability.

Thus, full clarity is preferred in this case. |
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Proof of Proposition 6.4

By Proposition 5.1, if B > u(@) — u(0), then under full clarity the whole budget is allocated and
the allocation is efficient. This is strictly better for the principal than any outcome under divided

And, even in this event, it is

(SIS

agency unless the efficient allocation happens to be a1 = as =
weakly better than any outcome under divided agency.

Now suppose B < u(@) — u(0). Under full clarity the equilibrium allocations are (0,a2(0)) and
a{VU NU) )

under divided agency the equilibrium allocations are ( ,

I start by showing that ao(0) > ad¥V.
Lemma A.1 If B +u(0) < u(a), then as(0) > ab’V.
Proof. First, suppose ad'V < % If a)’V > 42(0), then we have

B

IN

u(@) —u(@—ay’")

where the first inequality is from the definition of a5(0) and the hypothesis that a}’V > a2(0), the
second inequality is from the weak concavity of u, and the equality is from the definition of aév v,

But this implies B<B , a contradiction.

Now suppose ah'V = g If a)’V > 2(0), then we have

B <u@) —u <;‘>

<u (;‘) — u(0)

= B,

a contradiction. m

No unified agency is preferred to full clarity if:

7/ (@) + (1 =) (9(a3’”) = 9(@2(0))) = 0.

Given that none of al'V, adV, or a(0) is a function of v, Lemma A.l1 makes clear that this

inequality holds at v = 1 and doesn’t hold at v = 0. Thus, it suffices to prove that the left-hand
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side is monotone increasing in «. Differentiating the left-hand side with respect to v yields:

F(@Y) + g(a2(0)) — g(adY),

which, by Lemma A.1, is obviously positive. [

Proof of Proposition 6.5

It suffices to show that no clarity is dominated by observable actions with divided agency. From
Proposition 6.3 if B4+ u(0) > u (%), the principal is clearly better off with observable actions, since
she extracts (4, 5). Turn to the case where B +u(0) < u (). We must show that a™V > aN¢. To
see this, note that from the interiority of ()¢, al®) we know that p(al¥®, al“)B+u (% — a1 NC) >

p(0,a))B +u (%) . Moreover, from Equation 7, we have that B + u (% — a{VU) = (%) . Given

this, we have the following:

u(3) - u(5-a) < Gl ) - o) B

<B
a a
~u(3) - (5-a).
which establishes the result. The same argument holds for aév U > aév . |
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Appendix B Supplemental Material 1: Simultaneous Policy Mak-
ing

Consider the game with one policy-making stage, one agent, and observable actions. A strategy for
the principal is a pair, (m1, p), where mi(+,-,-) € R is an initial declaration of a retention rule and
p(mi,ai,az,0)(-,-,-) € R is the retention rule that will be used following a history (mj, a1, ag, O).
A strategy for the agent is a pair (a1, a2) that maps initial declarations, my, into action choices.
We denote equilibrium choices with the superscript Cy; (for clarity with simultaneous choices).

Lemma C.5 in Appendix C gives necessary and sufficient conditions for a strategy profile in
this game to be an equilibrium. In such an equilibrium, the principal declares a rule that, when
best responded to, maximizes her expected utility, and she sticks with that rule. Given this, what
happens in equilibrium?

The agent’s payoff from an allocation (a1, as) and being retained with certainty is B + u(a —
a1 — ag). Her payoff from allocating nothing and not being retained is u(a@). Define a as the largest

level of total spending that satisfies:

B+ u(a —a) < u(a).

The principal can induce the agent to allocate any amount a; + ag < @ by retaining if and only if
the agent allocates precisely that amount. Moreover, given any total level of spending, the agent
is indifferent as to its division between a; and as. So the principal can induce an efficient division
of a by choosing a rule that retains the agent if and only if the agent chooses the allocation

Csi Csi
)

(af, aei) = (afficient 4y qgfficient g)) (8)

This requires that py (af“', aQC“') = pg(af‘”,ag“). Since p is increasing and concave in both of its
arguments, there is a unique such allocation.

Finally, note that it is impossible for the principal to do any better by allowing her retention
rule to condition on the outcome. Doing so simply introduces a stochastic element into the agent’s
payoffs, decreasing the power of his incentives. Given this, we have the following result.

Proposition B.1 Suppose there is full clarity of responsibility and ay and ay are chosen simultane-

C C.sz)

ously. Any equilibrium has the property that, on the equilibrium path the agent chooses (ay*', as

as defined by equation 8. Moreover, if B +u(0) > u(a), the agent is allocating the full budget.



Proof. Follows from Lemma C.5 and the argument in the text. =

From the principal’s perspective the equilibrium allocation under full clarity with static policy
making cannot be improved upon by eliminating any aspect of clarity of responsibility. In particular,
the principal induces the agent to either allocate the full budget or to allocate a level of resources
that just satisfies the agent’s participation constraint. Moreover, the principal induces the agent
to divide these resources efficiently. This case, thus, comports with the intuition that clarity of

responsibility facilitates accountability.

Appendix C Supplemental Material 2: Necessary and Sufficient

Conditions for SPNE that are Robust to Small Re-

vision Costs

Lemma C.1 Consider a game with two agents and no action observability. An associated SPNE,

s*, is robust to small revision costs if and only if

(i) p*(m1,ma, O)(:) = ma(-) for all (my,ma,O)

(i1) a3(myi, ma) € arg mMax,, c[o 7] E[m3(0)B + u (% — az) |ai(my)] for all (my,ma);

(i) g (m1) () = mh(2) for all (m);

(iv) M3 (m1) () € argmax, e plai(m), a3(my, (m}, m3))) for all m;

() ai(ms) € argma,, (o 2 ElmE(O)B +u (§ — ) las(m3(m1))] for all m;
(vi) Wi () € argmaxy, (yer p(ai(my), a(ms, mi(m1))).

Proof. Necessity: Fix an s* that is robust to small revision costs.

Consider the retention stage. Fix an e. At this stage, the agent’s actions are already taken.
Hence, the principal’s action at this stage has no effect on the choice of agent actions. How-
ever, if p¢(my, ma,0) # ma, the principal suffers a cost e. Hence, sequential rationality requires
pS(my,ma, O) = mgy for all (m1, mg,O). This implies that p(mi,ma, O) = p*(m1, ma, O) for all

(m1, mg, O), which establishes point 1.



Next consider agent 2’s strategy in the second policy-making stage. For any €, the agent infers
that the principal will choose p(m1, ma, O)(-) = ma(-). Hence, the agent chooses a§ to maximize
his expected utility given the retention rule ms(-) and his beliefs about aq, which must be correct
in equilibrium. This implies that a§(m1,ma) = a5(m1, ma) for all (m1, ma), which establishes point
2.

Next consider the principal’s strategy in the second policy-making stage. First consider mi. Fix
an €. At this stage, the first agent’s actions are already taken. Hence, the principal’ choice of mi
has has no effect on the choice of agent actions. However, if mJ(m1,a1) # m1i, the principal suffers
a cost €. Hence, sequential rationality requires mi(m1,a;) = m} for all (mq,a1). This establishes
point 3.

2

Now consider mj3. Suppose the principal believes agent 1 took action a;. For any e, define

m3(a,) = arg H%&é)?(zp(dl,aé(mh (m},m3))). For any e, given that the action a; is already taken,
ma

the principal chooses m3 to maximize her expected utility net of any revision costs. Thus, she

either chooses m3 = m? or she chooses m3 = m3(a;). By definition, if /3(@;) # m3, then choosing

m3 = m3(a1) yields a higher choice of as. Hence, for each (mj,d;), m3 equals m3(a;) if e is
sufficiently small. Call the minimal €, €(mq,a;). It suffices to show that, given that it converges
(which we know by hypothesis), the sequence {mgg} converges to m3(a1). This is obvious, since
we have shown that mg’e(ml,dl) = m3(ay) for all € < €(mq,a;) for all (my,d;). Moreover, in
equilibrium beliefs must be correct, so a1 = aj(m1). This establishes point 4.

Next consider agent 1’s strategy in the first policy-making stage. Fix an e. Define m§(m;) as
whichever of m? and 3 (@) maximize the principal’s expected utility at the second policy-making
stage. By backward induction, the agent knows that for any my, the principal will choose m§(m1)
and the second agent will then best respond with a3(mq,m5(my)), since a5 = ab for all e. Hence,

the agent chooses af(mi) € argmax E[m$(m1)(0)B + u (§ — a1) |a5(m1, m§(m1)]. By the

a1€[0,%]
argument above, m§ converges to m3, so aj converges to aj, which establishes point 5.

Finally, consider the principals’ strategy in the first policy-making stage. Clearly, for any e,
in any equilibrium, m{ must satisfy the condition in point 6, substituting e for . Further, the
preceding arguments show that a§ converges to a3, af converges to aj, and m§ converges to ms5.

Hence, it is obvious that m{ converges to m], which establishes point 6.

Sufficiency: Fix an s* satisfying 1-6.



From the necessity proof, with the exception of m; and mg’*, the strategies in s* are identical
to the strategies in a SPNE of a game with any e. Thus, all we need to do is show that point 6
implies convergence of m{ to m] and that point 4 implies convergence of mg’e to mg*

First consider m3. Fix a § > 0. Now we must show that there exists an e such that |m§6 (my) —
mg*(m1)| < 0. By point 3, mg*(ml)() = ma(aj(mq))(-) for all my. Thus, it suffices to show there
exists an € such that ]mge(ml) —mi(at(my))| < 0.

Suppose for some € and some mj, mg’e(ml) = m?2 # m?(aj(m)). Then this implies that the
principal’s expected utility is Up(aj(m1), a3(mq, mg*e(ml))) which is less than Up(af(m1), a5 (ma(af(mi))).
Call the difference . Now select a new € < v, and m3¢ (m1)(-) = m3(al(m)(-).

The fact that m; converges now follows immediately from the fact that a{ converges to aj, a5

converges to a5 and m§ converges to m5. m

Lemma C.2 Consider a game with one agent and observable actions. An associated SPNE, s*, is

robust to small revision costs if and only if

(Z) p*(m1’m27a17a2)('3 ) = mz(-, ) fO’I" all (m17m27a17a2);

(ii) a3(mi,ma,a1) € arg maxg,e(o,g—q,] M2(a1,a2)B +u(@— a1 — az)], for all (m1,m2, a1);

(i1i) mb(my,a1)(-, ) € argmax,,er p(ai, as(mi, ma,a1)), for all (my,a1);

(iv) aj(mi) € argmaxy, eoq ms(m1,a1)(a1, as(my, ms(my, a1), a1)) B+u(@—ai—az(mi, ms(mi, a1), a1))l,

for all mq;
(v) mi € argmaxp, er p(aj(mi), as(ma, m3(aj(mi), mi),aj(ma))).

Proof. Necessity: Fix an s* that is robust to small revision costs.

Consider the retention stage. Fix an e. At this stage, the agent’s actions are already taken.
The principal’s action at this stage has no effect on the choice of agent actions. However, if
pS(my,ma,a1,az) # me, the principal suffers a cost e. Hence, sequential rationality requires
pS(mi,ma, a1, az) = me for all (my,ma,a1,a2). Since this is true for all € and the sequence con-
verges, this establishes point 1.

Next consider the agent’s strategy in the second policy-making stage. For any e, the agent

infers that the principal will choose p®(mi,m2,a1,a2) = mso. Hence, the agent chooses a§ to



maximize his expected utility given the retention rule mo and the history. That is, for any e,
as(my, ma, ar) = a3(mi, ma,ay) for any (mi,ma,a;). This establishes point 2.

Next consider the principal’s strategy in the second policy-making stage. Define mg(ai) =
arg ggzgap(al,a;(ml,m% ap)). For any € > 0, given that the action a; is already taken, the prin-
cipal chooses mgy to maximize her utility net of any revision costs. Thus, she either chooses
mg = my or she chooses my = 1hg(ay1). For each history (mi,a1) with m; # ma(a1), she chooses
mg = ma(a1) for e sufficiently small, in particular, she does so if max,,er p(a1, a5(mi,ma,a1)) —
p(a1,a$(my,mi,a1) > e. Label with €(my,a1), the e that makes this hold with equality. Recall,
from the previous paragraph, that a§(mi,ma,a1) = ab(mi,ma,a1) for all (m;, ma,a1). Hence,
ma(a1) = mb(mi, me,ar) for all (my, me,a;). Thus, it suffices to show that, given that it converges
(which we know by hypothesis), the sequence {m$} converges to 7ma(a;). This is clearly true, since
m5(mi,a1) = me(ay) for all € < €(my,aq) for all (m,a;). This establishes point 3.

Next consider the agent’s strategy in the first policy-making stage. Fix an € > 0. Define
m§(mq,a1) as whichever of m; and mg(a;) maximizes the principal’s expected utility at the second
policy-making stage. By backward induction, the agent knows that for any (mq,a;), the principal
will choose m§(m1,a1) and the agent himself will then best respond with a%(my, m§(mi,a1),a1).
Hence, the agent chooses
aj(m1) € argmaxg, cjo,a) E[ms(mi, a1)(ar, az(ar, mi, my(ma, a1))) B+u(@—ar—az(ma, ms(mi, ar)), a1)].
We need to show that, given that it converges, the sequence {a{(m1)} converges to aj(m;). Given
an €, for any (mi,ay), the principal chooses m§(mq,a1) either equal to m; or to mi(mq,a1). Sup-
pose the agent anticipates that for his choice of a{(m1), we have m§(mq, a{(m1)) = mi(m1, af(my)).
Then af(m1) must be a best response to m3(mi,af(m1)), which implies a{(m1) = aj(m1). Now
suppose the agent anticipates that for his choice of a{(m1), we have m§(my,a{(m1)) = m1 #
m3(mq,ai(m1)). By the fact that m§ # m3, there exists a second period retention rule that would
yield a higher second period action. So for € low enough (in particular, € < €(mq,a$(m1))) we
have that m$ (mq,a$(m1)) = m5(mi,a(my)). Now, since a§(m1) = a$ (m1) = aX(my), this takes
us back to the first case and establishes point 4.

Finally, consider the principal’s strategy in the first policy-making stage. For any (m;i,a1),
m§(my,a1) = mi(mi,ar) for € < €(my,a1). Moreover, from point 3, m3(mi,a;) is constant

in m;. Hence, for e sufficiently small, backward induction implies that a{(m;) is unaffected



by the choice of m;. Consider such an e. Suppose mj # m§(m§,aj(mi)). Consider a de-
viation to a new m; = m§(m{,aj(m{)). This makes the principal strictly better off. To see
this, note that as already argued, af is left unchanged. But the principal avoids revising the
rule and bearing cost €. Thus, for e sufficiently small, sequential rationality implies that m{ €
arg max,er p(af(r),as(r,ms(a(r),r),a{(r))). Now note that af = a} and a§ = aj. This estab-
lishes point 5.

Sufficiency: Fix an s* satisfying 1-5.

From the necessity proof, the agent’s strategy in s* is identical to his strategy in a SPNE of a
game with any e. Thus, all we need to show is convergence of the principal’s strategy.

First, consider whether m$§ converges to m3. Fix a 6 > 0. We must show that there exists an €
such that |m§(mi,a1) —ms(my,a1)| <4, for all (mq,a1). By point 3, m3(mi,a1) = ma(a;) for all
(m1,a1). Thus, it suffices to show there exists an e such that |m§(m,a1) — ma(ai)| < 6. This is
true for all € < €(my,a1), since for such €, m§(m, a1) = ma(ai).

Finally, consider whether m{ converges to mj. Fix a 6 > 0. By sequential rationality, for any e,
m§ € arg max,er p(aj(r),as(r,ms(ai(r),r),ai(r))). And, as we saw above, for e sufficiently small,

m§ = mj. Hence, for those same €, m{ =mj. n

Lemma C.3 Consider a game with one agent and no action observability. An associated SPNE,

s*, is robust to small revision costs if and only if

(i) p*(m1,ma, O)(:) = ma(-) for all (my,m2,O)

(ii) a3(m1,ma,a1) € arg maxg,e(o,g—q,] E[m2(0)B + u(@ — a1 — az)] for all (m1,ma, a1);

(111) mi(my)(-) € argmaxy,er plaj(my),as(my, me, aj(my))) for all my;

(iv) ai(mi) € argmax,, cjoq E[m3(m1)(0)B + u(@— a1 — a3(m1, m3(m1),a1)) for all mq;
(v) mi(-) = mz(m7)(:)-

Proof. Necessity: Fix an s* that is robust to small revision costs.
Consider the retention stage. Fix an e. At this stage, the agent’s actions are already taken.
Hence, the principal’s action at this stage has no effect on the choice of agent actions. How-

ever, if p¢(my, ma,0) # ma, the principal suffers a cost e. Hence, sequential rationality requires



p<(m1, ma, O) = mq for all (m1,me,O). Since this is true for all € and the sequence converges, this
establishes point 1.

Next consider the agent’s strategy in the second policy-making stage. For any €, the agent infers
that the principal will choose p(m1, ma, O)(-) = ma(-). Hence, the agent chooses a§ to maximize
his expected utility given the retention rule ms(-) and the history. Since this is true for all € and
the sequence converges, this establishes point 2.

Next consider the principal’s strategy in the second policy-making stage. Suppose the principal
believes the agent took action a;. For any e, define mo(a;) = arg nrg%%p(dl,ag(dl,ml,mg)). For
any €, given that the action aq is already taken, the principal chooses mo to maximize her expected
utility net of any revision costs. Thus, she either chooses mg = m; or she chooses mg = 7ha(ay).
Notice for each belief @;, she only chooses mgy(a;) for e sufficiently small. Call the minimal e,
€(my,a1). It suffices to show that, given that it converges (which we know by hypothesis), the
sequence {m§} converges to ma(ai). This is obvious, since we have shown that m§(mi, a;) = ma(a)
for all € < €(my,a;). In equilibrium beliefs must be correct, so a; = aj(my). This establishes point
3.

Next consider the agent’s strategy in the first policy-making stage. Fix an € > 0. Define
m§(mq) as whichever of m; and 72(a1) maximize the principals expected utility at the second
policy-making stage. By backward induction, the agent knows that for any m, the principal will
choose m5(m1) and the agent himself will then best respond with a3(m1,m3(m;1),a1). Hence, the
agent chooses
aj(m1) € argmax,, cjo.a) E[m3(mi) (a1, a3(a1, mi, m3(m1)), 0)B + (@ — a1 — a3(ar, m1, m3(ma)))].
Since this is true for all € and the sequence converges by hypothesis, this establishes point 4.

Finally, consider the principals’ strategy in the first policy-making stage. Fix an e. For any
m1, the agent chooses af(m1) as a best response to m§(mq). Suppose m§(m{) # m{. Consider a
deviation to a new m; = m§(mJ). This makes the principal strictly better off. To see this, note
that af is left unchanged but the principal either avoids revising the rule and bearing cost € or
not revising the rule and having a lower as. Hence, this is a profitable deviation, which establishes
point 5.

Sufficiency: Fix an s* satisfying 1-5.

From the necessity proof, with the exception of mj, the strategies in s* are identical to the



strategies in a SPNE of a game with any e. Thus, all we need to do is show that point 3 implies
convergence of m§ to mj

Fix a 6 > 0. Now we must show that there exists an e such that |m§(my) — mj(m)| < 6. By
point 3, m3(mq)(-) = ma(aj(mq))(-) for all m;. Thus, it suffices to show there exists an € such that
|m§(mq,a1) —ma(ar)| < 0.

Suppose for some € and some my, ms(my) = my # m(aj(mi)). Then this implies that the
principal’s expected utility is Up(aj(m1), a3(mi,aj(mq))) which is less than
Up(af(m),ab(ma(a(mi)), at(my))). Call the difference v. Now select a new € < =y, and m$ (m1)(-)

ma(ai(my)(-). This completes the proof. m

Lemma C.4 Consider a game with two agents and action observability. An associated SPNE, s*,

1s robust to small revision costs if and only if
(i) p*(m1,ma,a1,a2,0)=ma for all (my,ma, a1, as,O);
(i1) a3(mi,ma,a1) € arg mMax,, c[o 7] E[m%(al,aQ,O)ﬁ—i— U (g — ag)], for all (my,ma,a1);
(i13) m%’*(ml,al) =m} for all (my,ay).
(iv) mg’*(al, mi) € arg maxmgenp(al,ag(al,ml, (m%, m%))), for all (my,a1);

(v) ai(my) € arg max,, [ | E[m} (a1, a3(ar, my, (m, m3*(a1,m1))),0)B + u (% —a1)], for all

my;,
(’Ui) mT € arg maXm, cRr p(aT (ml)v a; (mla (m%v m%’*(a’{ (m1)7 ml))> a?(ml))) .

Proof. Necessity: Fix an s* that is robust to small revision costs.

Consider the retention stage. Fix an e. At this stage, the agent’s actions are already taken.
Hence, the principal’s action at this stage has no effect on the choice of agent actions. However, if for
any p“t(my,ma, a1, as, O) # mé, the principal suffers a cost €. Hence, sequential rationality requires
pS(my,ma,a1,as,0) = mgy for all (mq,ma,a1,az,0), which implies that p(mq, mso,ai,a2,0) =
p*(m1,mg, a1, az, 0) for all (my, ma, a1, a2, 0), establishing point 1.

Next consider agent 2’s strategy in the second policy-making stage. For any ¢, the agent infers

that the principal will choose p®(m1,me,a1,a2) = ma. Hence, the agent chooses a§ to maximize



his expected utility given the retention rule m3 and the history, which implies that for any history
a$ = a3, which establishes point 2.

Next consider the principal’s strategy in the second policy-making stage. First, consider mJ.
Fix an e. At this stage, the first agent’s actions are already taken. Hence, the principal’ choice of
m3 has has no effect on the choice of agent actions. However, if m}(m1,a1) # mi, the principal
suffers a cost e. Hence, sequential rationality requires mi(m1,a1) = mi for all (mq,a1). Since this
is true for all € and the sequence converges, this establishes point 3.

Now consider m3. Define m3(a;) = arg nga;czp(al, a3(ay,m1, (mi, m3))). For any €, given that

m3€

the action a; is already taken, the principal chooses m3 to maximize her utility net of any revision

costs. Since a§ = a}, this implies that she either chooses m3 = m? or she chooses m3 = m3(a1).

By definition, if m2(a1) # m?, then choosing m% = m3(a;) yields a higher choice of ay. Hence, for
each (m1,a1) m3 equals 73 (a1) if € is sufficiently small. Call the minimal €, €(m1,a1). It suffices to
show that, given that it converges (which we know by hypothesis), the sequence {mg’e} converges
to 7m3(a1). This is obvious, since we have shown that mg’ﬁ(ml, a1) = m3(ap) for all € < &(mq,ay)
for all (mq,a;). This establishes point 4.

Next consider agent 1’s strategy in first policy-making stage. Fix an €. By backward induction,
the agent knows that for any (m1,a;), the principal will choose p®!(m1,ma, a1, ag, O) = mi. Hence,
the agent chooses

aj(my) € argmax ]E[m%(al,@(al,ml, (m%,mg’e(ml,al))),O)ﬁ +u (% —a1)]. By the para-

a1€[0,%
graph above, for all (mq,a1), mg’e(ml, ay) = mg’*(ml, ay) for e sufficiently small. Thus, given that
it converges, a{(m1) must converge to aj(m1), which establishes point 5.

Finally, consider the principals’ strategy in the first policy-making stage. Clearly, for any e,
in any equilibrium, m{ must satisfy the condition in point 6, substituting e for . Further, the
preceding arguments show that a5 = a3, and that af converges to aj, and m$§ converges to ms3.
Hence, it is obvious that, given that it converges, m{ converges to mj, which establishes point 6.

Sufficiency: Fix an s* satisfying 1-5.

From the necessity proof, with the exception of m; and mg’*, the strategies in s* are identical
to the strategies in a SPNE of a game with any e. Thus, all we need to do is show that point 6

. . .. 2 2
implies convergence of m§ to m} and that point 4 implies convergence of my to m3™.

First consider m3. Fix a § > 0. Now we must show that there exists an e such that



\m%’e(ml, ap) — mg’*(ml, a1)] < 0, for all (my,a1). By point 4 mg’*(ml, a1) = m3(ay) for all
(mq,a1) Thus, it suffices to show there exists an e such that |m§’6(m1, a1) —m3(a1)| < 6.

Consider an € and an (mq, a;) such that mg’e(ml, a1) = m? # m3(a1). The principal’s expected
utility is Up(at(mi), ab(my, (mi, m3), ai(my))) which is less than Up(at(m1), as(mq, (m}, m3(a1)), aj(m1))).
Call the difference v. Now select a new € < v, and mg’el (m1,a1) = m3(ay).

The fact that m; converges now follows immediately from the fact that a{ converges to aj, a$

converges to a3 and m§ converges to m5. ®

Lemma C.5 Consider a game in which a1 and as are chosen simultaneously in a single policy-
making stage, there is one agent, and observable actions. An associated SPNE, s* = (ai(-),a5(-),mi(-,-,-), p* (-, -

is robust to small revision costs if and only if

(i) p*(mi,a1,a2,0)(-, ) =mi(:-,-) for all (mi,a1,a2,0);

(ii) (ai(mi),a3(m1)) € argmax(q, q,) E[mi (a1, a2, 0)B 4 u(@— a1 — ag)] for all mi; and
(1ii) mi(-,-,-) € argmax,ecr p(aj(r),as(r)).

Proof.

Necessity: Fix an s* that is robust to small revision costs.

Consider the retention stage. Fix an e. At this stage, the agent’s actions are already taken.
Hence, the principal’s action at this stage has no effect on outcomes. If the principal chooses
pS(my,a1,a1,0) # mq, she suffers a cost e. Hence, sequential rationality requires that p¢(m1, a1, ag,0) =
myq for all (mq, a1, ag,0). Since this is true for all € and the sequence converges by hypothesis, this
establishes point 1.

Next consider the agent’s choice of actions. For any €, the agent infers that the principal
will choose p(mi1,a1,a2,0) = mi. Hence, the agent chooses (af(-),a5(-)) as a best response to
mq. Since, given an mi, the set of agent best responses is unaffected by the presence of the
retention cost €, this implies (a{(-),a5(-) € argmax(q, q,) E[mi(a1, a2, O)B + u(@ — a1 — ap)] for
all my. Since p(mi,ai,a2,0) = p*(m1,a1,a2,0) = my for all (my,aq,a2,0) this implies that
(ag(m1),a5(m1)) = (aj(m1),as(my)) for all m;. Since this is true for all ¢ and the sequence

converges by hypothesis, this establishes point 2.
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Finally, consider the principal’s play in the first policy-making stage. Fix an e. For any mq,
the agent chooses (a§(m1),a$(m1) € argmax(q, 4,) E[mi(a1, a2, O)B + u(@ — a1 — az)]. Suppose
m{ violates the condition in point 3. This implies that the principal would be strictly better off
choosing a different m;. Hence, it must be that, for all €, m{ satisfies point 3.

Sufficiency:

Fix an s* satisfying points 1-3. From the necessity proof, we know that the strategies in s* are
identical to the strategies in a SPNE of a game with any €. Hence, if s* satisfies points 1-3 it is

trivially the limit of a sequence of SPNE in games with ever small revision costs. =
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