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Beginning with the Reserve Bank of New Zealand Act
of 1989, central banking reforms have focused on assigning
clear goals for which monetary policy authorities can be held
accountable. Inflation-targeting regimes provide examples of
such goal-based policy frameworks. An alternative approach
relies on a rule-based framework in which the policy authorities
are judged on whether they set their instrument in a manner
consistent with a legislated rule. I consider the performance
of goal-based and rule-based frameworks. I first show analyt-
ically that both goal-based and rule-based systems balance a
trade-off between reducing sources of policy distortions and
preserving policy flexibility. Then, using an estimated DSGE
model, I find the optimal weights to place on goal-based and
rule-based performance measures. When the rule is similar to
that proposed recently in U.S. H.R. 5108, I find that the opti-
mal weight to assign to the rule-based performance measure is
zero. However, when the rule is based on the output efficiency
gap, it is generally optimal to make deviations from the rule a
part of the central bank’s performance measure.

JEL Codes: E52, E61.

1. Introduction

On December 20, 1989, the New Zealand parliament gave unanimous
approval to the Reserve Bank of New Zealand Act of 1989 (the Act
or the RBNZ Act), thereby formally inaugurating the world’s first
inflation-targeting regime. The Act was part of a larger reform of
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governmental ministries, a reform designed to boost accountabil-
ity by establishing clear objectives for government agencies. The
assigned objective for the Reserve Bank was set out in clause 8 of
the Act:

The primary function of the Bank is to formulate and implement
monetary policy directed to the economic objective of achieving
and maintaining stability in the general level of prices.

By establishing a numerical target for inflation, a process for
communicating the target to the public through the Policy Target
Agreement (PTA) between the government and the central bank,
and a mechanism for accountability, the Act and the PTA contained
all the key ingredients of inflation targeting.

The Act launched a global wave of central bank reforms that have
clarified the policy responsibilities of central banks, increased their
independence to implement policies consistent with their respon-
sibilities, and provided clear measures of accountability against
which their performance could be judged. These reforms have also
promoted a greater level of transparency, transforming the way
many central banks communicate their policy decisions and sig-
nal their future policy intentions. In general, accountability in
inflation-targeting regimes is strengthened by the public nature of
the announced target and by the requirement that the central bank
produce inflation reports or otherwise explain policy actions and
their consistency with the announced target. Achieving the target
becomes a measure of the central bank’s performance.

Inflation targeting has now spread to almost thirty countries,1

and many aspects that were pioneered in New Zealand—a public
commitment to a target rate of inflation, high levels of transparency,
and accountability—are today considered best practice for monetary
policy. The impact of New Zealand’s reforms goes beyond those cen-
tral banks labeled as formal inflation targeters, as others—such as
the Federal Reserve, which has a dual mandate for price stability and
maximum sustainable employment—now quantify the goal of price
stability in terms of an announced, numerical goal for inflation. In

1Combining the lists of Roger (2010) with that of Rose (2013) yields twenty-
eight inflation targeters.
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fact, as many as fifty central banks now have quantitative targets
or target ranges for inflation.2 So the twenty-fifth anniversary of the
Reserve Bank of New Zealand Act of 1989 marks a landmark event
in the history of central banking.

Inflation targeting itself has not remained a static policy frame-
work since its birth. Further reforms in many countries, primar-
ily related to increasing monetary policy transparency, have taken
place, and experiences at the zero lower bound and with uncon-
ventional policy tools have forced some central banks to recon-
sider the way their policy decisions, and the information on which
they are based, are conveyed to the public. Even away from the
zero lower bound, developments in the theory of monetary policy
have emphasized the importance of forward guidance (e.g., Wood-
ford 2005, 2013), and some inflation-targeting central banks—here
again, the RBNZ has been in the forefront—provide information on
the projected future path for the policy interest rate. Others, most
notably the Federal Reserve and the Bank of England, have exper-
imented with language designed to convey information about the
circumstances that will trigger future increases in interest rates.

While widely adopted, inflation targeting has not won universal
acceptance. Some critics have argued that inflation targeting has
not mattered—that at least during the Great Moderation period,
inflation targeters and non-targeters alike enjoyed similar improve-
ments in macroeconomic performance.3 Other critics argue it has
mattered too much, blaming a focus on inflation for blinding central
banks to the dangers of a finance crisis, thereby being part of the
policy missteps that led to the global financial crisis of 2008–9.

Proposals to reform inflation targeting or to replace it continue
to be debated. Proposed reforms include giving the central bank
new goals related to financial stability or replacing inflation as the
primary goal with the price level or nominal income. These propos-
als are consistent with the general approach of inflation targeting in
assigning goals to the central bank. They are also consistent with
maintaining the central bank’s independence to pursue its objec-
tives, while the goals provide natural measures of performance that
help ensure the central bank remains accountable.

2See http://www.centralbanknews.info/p/inflation-targets.html.
3An early paper to make this argument was Ball and Sheridan (2004).
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A central bank’s performance measure—the observable variable
(or variables) by which the public and elected officials can judge
whether the central bank has acted in a manner consistent with its
charter—does not need to be based on an ultimate goal of mon-
etary policy such as inflation. A central bank could be assigned
and held accountable for achieving targets that are not themselves
among the final goals of monetary policy. For example, in the 1970s,
the U.S. Congress required the Federal Reserve to establish target
growth rates for the money supply. Money growth rates are inter-
mediate targets, neither an ultimate goal of policy nor something
directly controlled as an instrument. Another alternative would be
to judge the central bank’s performance by comparing the central
bank’s instrument to the value prescribed by a legislated instrument
rule. In fact, the U.S. House of Representatives recently held hearings
on a bill that would establish an interest rate rule, with the Federal
Reserve required to justify any deviations of the federal funds rate
from the rule.4 Taylor (2012) illustrates how an instrument rule can
be used to assess ex post the Federal Reserve’s policy.

Performance measures can differ, therefore, in terms of whether
they focus on ultimate goals of macroeconomic policy while allowing
for instrument independence, as is the case with inflation targeting,
or whether they limit the instrument independence of the central
bank, as would be the case with a legislated instrument rule. Both
inflation targeting and other goal-based regimes such as price-level
targeting, speed-limit policies, and nominal income targeting frame-
works have been extensively analyzed in the literature.5 However, a
similar analysis of regimes that base accountability on adherence to
an instrument rule is absent from the literature, a gap the present
paper seeks to fill.

4Hearings were held in July 2014. According to a Financial Times report on
Janet Yellen’s February 25, 2015 testimony before the U.S. House Banking Com-
mittee, “The Fed chair swatted down calls from Republicans for the institution to
be subject to mechanical rate-setting rules, saying she did not want its discretion
to be ‘chained’.” See “Janet Yellen Defends US Central Bank Independence,”
Financial Times, February 15, 2015 (available at http://www.ft.com).

5For example, Vestin (2006) provides an early analysis of price-level targeting,
Walsh (2003b) compares price-level targeting, output-gap growth rate (speed-
limit) policies, and nominal income policies, and Billi (2013) studies nominal
income policies in the face of the zero lower bound on nominal interest rates.
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Of course, there is a huge literature that studies the role of Taylor
rules, and variants of Taylor’s original rule (usually with the addi-
tion of the lagged interest rate) have become the standard method of
specifying monetary policy to close general equilibrium models. Sim-
ple rules have played a large role in the literature on policy robust-
ness (e.g., Levin and Williams 2003, Taylor and Williams 2010).
Ilbas, Roisland, and Sveen (2012) consider model uncertainty and
show that including deviations of the policy rate from a simple rule
can improve macroeconomic outcomes, allowing the central bank to
cross-check its policy against a rule that is potentially robust across
a variety of different models.6 However, they ignore any distortions
to the central bank’s objectives over inflation and the output gap
that might arise from political pressures on monetary policy. These
distortions play a central role in my analysis, while I ignore model
uncertainty.

Tillmann (2012) is closest to the present paper in that he con-
siders outcomes under discretion when the central bank minimizes
a loss function that differs from social loss by the addition of a term
reflecting deviations of the policy rate from the rate implied by a sim-
ple Taylor-type rule. He finds that some weight should be placed on
this new term when inflation shocks are serially correlated, a result
similar to that of Clarida, Gaĺı, and Gertler (1999), who found a role
for a Rogoff conservative central banker in a New Keynesian model
only when inflation shocks were serially correlated. Walsh (2003a)
shows that it can be optimal to place additional weight on inflation
even when shocks are serially uncorrelated in the face of political dis-
tortions that cause the central bank’s objectives to differ from those
of society. These distortions generate a rationale for performance
measures that is absent from the work of Tillmann (2012).

The rest of the paper is organized as follows. Section 2 reviews
the objectives that central bank reforms such as the RBNZ Act were
designed to achieve. Understanding the reason for reform is critical

6The monetary policy loss function incorporated into the Norges Bank’s DSGE
model (NEMO) actually adds a term of the form (it − i∗t )

2. Previous versions of
NEMO set i∗t equal to the value given by a simple instrument rule. Currently i∗t
is equal to the “normal” nominal interest rate, defined as the rate consistent with
inflation equal to target and a zero output gap. This term is intended to add an
implicity weight on financial imbalances in policy determination. See Evjen and
Kloster (2012) and Lund and Robstad (2012).
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for evaluating the appropriate nature of any reform. An important
distinction that arises is whether central bank reform is designed
to constrain the central bank or to constrain the government. I
then consider two forms of reform. The first (and standard) type
emphasizes the assignment of goals to the central bank. The second
approach proposes instrument rules that the central bank should
follow. These two alternatives are illustrated using a simple model
that allows analytic results to be derived. To evaluate the alterna-
tives in a more realistic setting, a model incorporating sticky wages
and sticky prices is employed in section 4. Parameter values and
the relative volatility of alternative shocks, which the simple model
showed are important for the evaluation, are obtained by estimating
the model using Bayesian techniques.

The analytical results suggest that both goal-based and rule-
based systems must balance the same trade-off between reducing the
impact of distortionary shocks to the central bank’s policy objectives
(arising, for example, from short-run political pressures) and allow-
ing flexibility to pursue welfare-improving stabilization policies. The
findings from the estimated DSGE model highlight the importance
of the output measure used in the legislated rule. If the gap between
output and its efficient level appears in the rule, judging perfor-
mance by a comparison of inflation to its assigned target and the
policy instrument to the recommendations of the rule both play a
role in the optimal policy framework. When the rule takes the form
proposed in the recent Congressional hearings, it is never optimal to
use the rule to assess the central bank’s performance. Conclusions
are summarized in section 5.

2. Central Bank Reforms: Goals, Rules, Independence,
and Accountability

Central bank reforms over the past twenty-five years have been
aimed at removing, or at least reducing, the causes of poor mon-
etary policy outcomes. Understanding the nature of the distortions
that have produced poor policy is important for assessing the relative
advantages or disadvantages of different types of reforms.

Three types of distortions have loomed large in monetary pol-
icy discussions. First, short-term political pressures, often related
to a country’s election cycle, can distort monetary policy decisions,
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resulting in an emphasis on near-term economic activity at the cost
of longer-term objectives. Given that monetary policy operates with
long lags, a central bank buffeted by short-term political pressures
might have difficulty in achieving longer-term objectives, including
low and stable inflation. And, if monetary policy has its primary
effects on inflation through its influence on real economic activ-
ity, expansionary policies would first produce an economic boom,
with inflation coming only later. This potentially creates an incen-
tive for politicians to pressure central banks for expansionary poli-
cies timed to election cycles; a boom leading up to an election
would benefit incumbents, while the inflationary costs would only be
incurred later.7 In this case, achieving medium-term inflation objec-
tives would be incompatible with central banking regimes subject to
political pressures.

Second, real economic distortions can cause inefficiencies that
create a systematic bias towards policies aimed at expanding eco-
nomic activity. For example, in standard New Keynesian models,
monopolistic competition in goods and/or labor markets means the
economy’s level of economic activity in a zero-inflation environment
is too low relative to its efficient level. Real frictions in financial
markets or in labor markets characterized by search-and-matching
frictions may also generate wedges between the economy’s efficient
allocation and the allocation arising with flexible prices and wages.
While monetary policy can attempt to close these wedges in the
short run by deviating from a policy of price stability, it cannot
systematically and sustainably close them. Attempts to do so will
ultimately fail, leaving the economy with excessively volatile infla-
tion. Distortions arising from real economic inefficiencies and those
due to political pressures on central banks may be closely related;
the presence of real distortions may explain why politicians seek to
influence monetary policy.

And third, even in the absence of political pressures or attempts
to use monetary policy to achieve unachievable objectives, policy-
makers may lack the ability to commit credibly to future policies,
leading to inefficient intertemporal policy responses to distortionary

7An extensive coverage of political business-cycle models can be found in
Drazen (2000).
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shocks. That is, even if the first two distortions are prevented from
affecting monetary policy, the inability to commit to future actions
will result in inefficient stabilization policies. The distortions result-
ing from discretionary policy played a large role in the academic
literature seeking to explain why political pressures or the pursuit
of unachievable objectives would lead to undesirably high inflation.8

In the Barro-Gordon framework, popular at the time of the RBNZ
Act in academic work on the inflation bias of discretion, remov-
ing short-term political pressures and assigning achievable goals to
the central bank also succeeded in eliminating the distortion due to
discretion. However, in New Keynesian models, with their empha-
sis on forward-looking expectations, discretion continues to produce
inefficient outcomes even in the absence of political pressures or
unsustainable goals.

Given these three potential sources of policy distortions, what
types of central banking reforms might lead to improved monetary
policy outcomes? I focus on two alternatives, both of which can be
viewed as establishing a performance measure for the central bank.
Performance measures provide metrics based on observable variables
for evaluating the central bank’s policy choices.9 The definition of
the performance measure is an important aspect of central bank
reform: it affects the central bank’s policy actions and is the basis
for ensuring accountability in the conduct of policy.

The first type of reform, reforms such as inflation targeting,
emphasizes policy goals. An ultimate goal of policy serves as the
measure of the central bank’s performance. The second type empha-
sizes rules, with adherence to the rule the basis for assessing the
central bank’s performance. Using an instrument rule such as the
Taylor rule to evaluate the central bank is an example of a rule-
based performance measure. In either case, the power of the perfor-
mance measure indicates how important the measure is in the overall

8See chapter 7 of Walsh (2010) for a survey of the literature on the infla-
tion bias resulting from discretionary policies in models based on the time-
inconsistency of optimal policy analysis of Kydland and Prescott (1977) as applied
to monetary policy in the framework of Barro and Gordon (1983). See also
Cukierman (1992).

9For the theory of performance measures, see Baker (1992), Baker, Gibbons,
and Murphy (1994), and Frankel (2014).
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assessment of policy. For example, a strict inflation-targeting regime
in which the central bank is instructed to care only about achieving
the target is an example of a high-powered regime.

The model of reform provided by the Reserve Bank of New
Zealand Act and the Policy Targets Agreement focused on an ulti-
mate goal that could be achieved by monetary policy. It did so by
creating a contract between the elected government and the cen-
tral bank designed to affect the policy choices of the Reserve Bank
by altering the incentives of both the government and the central
bank.10 Incentives were affected by publicly establishing a clear pol-
icy goal, assigning responsibility for achieving it to the Reserve Bank,
and establishing a system of accountability based on the goal. The
elected government could alter the Bank’s goal by changing the Pol-
icy Targets Agreement, but this had to be done in a public manner,
and the government could not interfere in the implementation of
monetary policy. The Act, together with the Policy Targets Agree-
ment, created a performance measure for the Reserve Bank; it was
to be evaluated on the basis of the consistency between its policy
actions and the achievement of its inflation target.

A contract of this form could solve two and possibly all three of
the distortions that had led to poor monetary policy. First, the pub-
lic nature of the goal would help insulate the central bank from polit-
ical pressures to pursue other objectives. By granting the Reserve
Bank a high level of instrument independence to implement policy,
the Act further limited the scope for short-term political factors to
influence policy decisions. In other words, the Act served to constrain
elected officials. In fact, in discussing the origins of inflation target-
ing in New Zealand, Sherwin (1999, p. 1) credits the desire of Roger
Douglas to make “monetary policy less susceptible to manipulation
for short-term political ends.”11 The view ascribed to Douglas was
consistent with empirical evidence pointing to a negative relation-
ship among developed economies between average rates of inflation

10Walsh (1995a, 1995b).
11“The process of delegation through which the government assigns immediate

responsibility for the conduct of monetary policy to a central bank is a means of
restricting the strategy space available to the government.” (Walsh 1995a p. 240,
emphasis in original)
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and measures of central bank independence.12 Thus, a key charac-
teristic of the reform was to increase central bank independence to
constrain elected governments from influencing the implementation
of monetary policy.13

While greater independence may shield monetary policy from
political influences, it cannot ensure that policy is only directed
towards achieving obtainable goals. An independent monetary
authority that wishes to promote social welfare may still face a temp-
tation to pursue unsustainable objectives if, for example, real distor-
tions imply that steady-state output is inefficiently low.14 So the Act
assigned a specific goal to the Reserve Bank—price stability—that
monetary policy could achieve. Sherwin (1999) quotes the report of
the parliamentary Finance and Expenditure Committee as stating,
“The Committee . . . is firmly of the view that the primary func-
tion of monetary policy should be that set out in clause 8(i) [quoted
above]. Members acknowledge that monetary policy should not be
made to wear the cost of inappropriate fiscal and micro-economic
policies. Monetary policy at the end of the day can only hope to
achieve one objective, that is, price stability.” Thus, the reforms
instituted by the RBNZ Act focused on an achievable goal of mon-
etary policy while allowing the central bank the independence to
achieve this goal. The Act did not seek to constrain the Reserve
Bank in its decisions about the appropriate policy stance required
to achieve price stability. It instead removed from the Reserve Bank
the authority to set its own goals. In the terminology of Debelle and

12Important papers on this relationship include Bade and Parkin (1984),
Cukierman, Web, and Neyapti (1992), and Alesina and Summers (1993). See
also Cukierman (1992). Criticism of the view that central bank independence is
a solution to high inflation is provided by Posen (1993). The negative relation-
ship between indexes of central bank independence and inflation held only for
developed economies.

13Carlstrom and Fuerst (2009) find that increases in central bank indepen-
dence can account for two-thirds of the better inflation performance among
industrialized economies over the past twenty years.

14The academic literature based on the model of Barro and Gordon (1983)
generally did not distinguish between politically generated pressures for economic
expansions and socially efficient but unsustainable attempts by the central bank
to generate expansions. Both were captured by assuming that, even with flexible
prices and wages, the economy’s output would be below the desired level.
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Fischer (1994), the Act established a central bank that lacked goal
independence but enjoyed instrument independence.

This type of reform—clear specification of goals together with
greater central bank independence—became common during the
1990s.15 Making the goals public helps to promote accountability,
particularly if the central bank is assigned a single policy goal such
as price stability or a target for inflation. Independence also has
the potential to make the central bank less accountable, so Debelle
and Fischer (1994) argued that independence needed to be limited
and that independence to set instruments but not to define goals
offered the best blueprint for central bank reform.

Neither the assignment of goals nor instrument independence
addresses directly the distortions that arise when policymakers are
unable to commit to future actions. In the special case of the model
of Barro and Gordon (1983), however, all three distortions could
be addressed by giving the central bank instrument independence
and holding it accountable based on the realized rate of inflation
(Walsh 1995b) or, equivalently, by assigning it the right inflation tar-
get (Svensson 1997). When private-sector expectations are forward
looking, inflation targeting alone does not solve the distortion that
arises from discretionary policy. However, as policymakers and acad-
emics increasingly understood the important role that expectations
of future inflation play in controlling current inflation, and the role
the expected future path of the policy interest rate plays in affect-
ing the real economy, central banks placed greater emphasis on being
transparent, systematic, and predictable in their actions. Doing so
helped them gain greater influence over the private sector’s expec-
tations. Thus increases in transparency have been common (Crowe
and Meade 2007, Blinder et al. 2008, Cukierman 2008, Geraats 2009,
and Dincer and Eichengreen 2014). By being better able to influence
future expectations, central banks are also partially able to overcome
this third distortion.

To summarize, goal-based regimes are typically associated
with instrument independence. Making goals public constrains the

15The movement of many central banks towards greater independence and
transparency is discussed by Crowe and Meade (2007) and Blinder et al. (2008).
See Dincer and Eichengreen (2014) for an updated measure of transparency that
illustrates this trend.
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government, but if the central bank is judged only on the basis of the
goal, as would be the case with strict inflation targeting, it can also
restrict the flexibility of the central bank. In the case of New Zealand,
it is clear that the RBNZ is to be a flexible inflation targeter. This
flexibility is reflected in the addition in 1999 of clause 4(c) to the
PTA; this clause states that “in pursuing its price stability objec-
tive, the Bank shall implement monetary policy in a sustainable,
consistent and transparent manner and shall seek to avoid unnec-
essary instability in output, interest rates and the exchange rate.”
A further characteristic of goal-based regimes is that they are likely
to be robust, as changes in the economy’s structure may affect the
monetary transmission process and alter the manner in which policy
instruments are adjusted as functions of the state of the economy,
but such changes do not alter the ultimate goals of policy.

Central bank reforms emphasizing goals, instrument indepen-
dence, transparency, and accountability are not the only shape
reforms could have taken. An alternative could focus on assigning
objectives that, unlike price stability, are not among the ultimate
objectives of macroeconomic policy. For example, during the 1970s
and 1980s, the role of intermediate targets in monetary policy imple-
mentation was widely discussed, and proposals for establishing tar-
get growth rates for various monetary aggregates were common. In
1975, a U.S. House of Representatives concurrent resolution called on
the Federal Reserve to publicly announce monetary growth targets.
The Full Employment Act of 1978 mandated publicly announced,
annual growth targets for the money supply, and the Federal Reserve
was required to report to Congress on its success in achieving the
targets.16 The Federal Reserve was assigned an objective—monetary
growth targets—and in principle was held accountable for achieving
these objectives, but the resulting targets were not among the ulti-
mate goals of macroeconomic policy. However, the Federal Reserve
was allowed to define its growth rate targets, weakening the target’s
role in constraining the Federal Reserve and in promoting account-
ability. Any constraining effect of announced monetary growth tar-
gets was further weakened by the Federal Reserve’s practice of rebas-
ing the level of the target path for monetary aggregates annually,

16See Walsh (1987).
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ensuring that past target growth rate misses were compounded into
the level of the monetary aggregates.17

Intermediate targets generally served as poor performance meas-
ures for monetary policy, as the correlation between the targets and
the ultimate objectives of monetary policy was often weak. In the
United States, rapid monetary growth combined with falling infla-
tion in the early 1980s made the aggregate targets poor guides for
policy, and the practice of base drift, while allowing the Federal
Reserve greater flexibility in setting policy, weakened the useful-
ness of monetary growth rate targets as a means of ensuring policy
accountability.18

Another alternative to making inflation the central bank’s per-
formance measure is to assess policy by comparing the central bank’s
setting of its instrument to a benchmark rule for the policy instru-
ment. Such a rule-based system, in the extreme, eliminates any
instrument independence and removes discretion from the policy
process, directly solving any problems that arise from allowing pol-
icymakers discretion in implementing policy. In fact, Barro and
Gordon (1983) and Canzoneri (1985) long ago argued that, absent
private central bank information about the state of the economy, the
central bank should have no discretion but instead be required to
follow a rule that delineates the actions it should take as a function
of the state of the economy.19

Some rules, such as the gold standard or an exchange rate peg,
remove discretion completely from the hands of the central bank. But
just as an inflation-targeting regime does not need to be a regime
of strict inflation targeting, a rule-based system does not need to be
a strict (high-powered) regime in the sense that the central bank is
allowed absolutely no discretion. A flexible rule-based regime, much

17For an analysis of base drift and the conditions under which it can be appro-
priate, see Walsh (1986). Inflation targeting leads to a similar situation in that
the price level is allowed to be non-stationary. For some evidence that this is the
practice in Australia, New Zealand, Sweden, and the United Kingdom but not
Canada, see Ruge-Murcia (2014).

18In a similar manner, inflation targeting weakens accountability if price sta-
bility is the actual goal, as it is in many central bank charters.

19Walsh (1995b) showed that aligning the central bank’s incentives with observ-
ables such as inflation overcame the private information problem highlighted by
Canzoneri (1985). Athey, Atkeson, and Kehoe (2005) revisit the rules versus
discretion debate in the presence of private information.
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like flexible inflation targeting, would establish a rule but allow the
central bank to deviate from the rule. Deviations would then need to
be explained, or justified, by policymakers, just as a failure to meet
an inflation target requires policymakers to explain why the target
was missed. With the rule based on observable variables, such a sys-
tem ensures accountability.20 The power of the rule as a performance
measure would depend on the weight given to such deviations in eval-
uating and holding accountable the central bank. The advantage of
a rule-based system is that it increases the predictability of policy,
is transparent, and simplifies the process of ensuring accountability.

Thus, if discretionary decisions by the central bank, and not
political pressure from elected officials, are the source of poor mon-
etary policy, reform must differ from the model provided by the
RBNZ Act; it must constrain the central bank. As Tirole (1994)
notes, rules are imposed when agents cannot be trusted with discre-
tion. Legislating rules for the central bank to follow achieves this
end by eliminating both goal and instrument independence. In a
series of recent papers, John Taylor has argued that a commitment
to a rule for monetary policy produces better outcomes than occur
in regimes that emphasize central bank independence (Taylor 2011,
2012, 2013). He suggests that overall macroeconomic performance
was superior during periods in which the Federal Reserve acted
in a systematic, predictable manner, and that forcing the Federal
Reserve to adhere more closely to a rule would improve economic
outcomes. After reviewing rules versus central bank independence,
he concludes that “the policy implication is that we need to focus
on ways to ‘legislate’ a more rule-based policy” (Taylor 2011, p. 16).

Rule-based performance measures suffer from at least three
potential problems. First, determining the right rule would be diffi-
cult. Even in quite simple theoretical models, the optimal instrument
rule can be extremely complex (for example, see Woodford 2010). A
complex rule, even if known, might be hard to explain to the public,
thereby reducing the ability of a rule-based performance measure to
ensure policy transparency and accountability. Second, any optimal
rule is optimal only with reference to a specific model, so changes
in the economy’s structure or our understanding of it will produce

20Taylor (2012) provides an example of how the Taylor rule can be used to
assess Federal Reserve performance.
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changes in the optimal rule. Third, it may not always be possible
to characterize policy in terms of a single instrument rule. A rule
for a short-term policy interest rate would no longer be meaning-
ful if interest rates were at the zero lower bound, nor would it give
guidance for balance sheet policies. Thus, instrument rules are likely
to be less robust to structural changes than goal-based systems.21

However, early work such as Levin, Wieland, and Williams (1999)
and Rudebusch (2002) suggested that simple rules may be robust to
model uncertainty. These considerations argue for adopting a simple
but robust rule such as the Taylor rule but one that also includes
escape clauses.22 Choosing which rule to adopt, and how account-
ability is to be maintained when the rule might not apply, must
involve balancing the gains from limiting discretion against the costs
of potentially forcing monetary policy to implement a bad rule.

Given the unprecedented actions by the Federal Reserve and
other central banks during the financial crisis, it is not surprising
that proposals have emerged for rule-based reforms designed to limit
the Federal Reserve’s discretion. In July 2014, hearings were held in
the United States on H.R. 5018 which would impose several rule-
based requirements on the Federal Reserve. First, the Federal Open
Market Committee (FOMC) would be required to identify a direc-
tive policy rule (DPR). The DPR would identify the policy instru-
ment and “describe the strategy or rule of the Federal Open Market
Committee for the systematic quantitative adjustment of the Policy
Instrument Target to respond to a change in the Intermediate Pol-
icy Inputs” (section 2C(c)(2)). Intermediate Policy Inputs, defined
in section 2C(a)(4), include “any variable determined by the Federal
Open Market Committee as a necessary input to guide open-market
operations” but must include current inflation (together with its
definition and method of calculation) and at least one of (i) an esti-
mate of real, nominal, or potential GDP, (ii) an estimate of a mon-
etary aggregate, or (iii) an interactive variable involving the other

21But alterations in the economy’s structure can also affect policy goals. For
example, a change in price indexation would change the definition of inflation
volatility that generates inefficiencies and that should appear in the measure of
social welfare.

22See also Taylor and Williams (2010). Svensson (2003) provides a general
critique of relying on Taylor rules, while Benhabib, Schmitt-Grohé, and Uribe
(2001) argue that Taylor rules do not rule out zero lower bound equilibria.
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listed variables. In addition, the directive policy rule must “include
a function that comprehensively models the interactive relationship
between the Intermediate Policy Inputs” (section 2C(c)(3)) and “the
coefficients of the Directive Policy Rule” (section 2C(c)(4)).

Perhaps more significantly in terms of constraining the Federal
Reserve’s flexibility, the proposed legislation also defines a reference
policy rule (RPR), and section 2C(c)(6) requires that the FOMC
must report “whether the Directive Policy Rule substantially con-
forms to the Reference Policy Rule.” If it doesn’t, the FOMC will
need to provide a “detailed justification” for any deviation of the
directive policy rule and the reference policy rule.

The proposed bill is quite specific about the reference policy rule.
Section 2C(a)(9) defines the reference policy rule as the federal funds
rate given by

iRPR
t = πt−1 + 0.5 ln

(
GDPt

GDP potential
t

)
+ 0.5(πt−1 − 2) + 2, (1)

where

πt−1 = 100
(

pt−1 − pt−5

pt−5

)

is the inflation rate over the previous four quarters. This rule can be
rewritten as

iRPR
t = 4 + 1.5 (πt−1 − 2) + 0.5 ln

(
GDPt

GDP potential
t

)
.

Written in this form, it is clear that it is the Taylor rule (Taylor
1993). If average inflation is equal to 2 percent and the gap between
GDP and potential is zero, then the policy rate will equal 4 per-
cent. Thus, the rule assumes an inflation target of 2 percent and an
average real interest rate of 2 percent.

Federal Reserve Chairwoman Janet Yellen said, in testimony
before the House Financial Services Committee (July 16, 2014), that
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“it would be a grave mistake for the Fed to commit to conduct mon-
etary policy according to a mathematical rule.” In contrast, John
Taylor in a Wall Street Journal opinion piece (July 9, 2014) argued
in favor of the bill. Section 2C(e)(1) does allow that the Act is not
meant to require the FOMC to implement the strategy set out in
the legislation if the “Committee determines that such plans cannot
or should not be achieved due to changing market conditions.” If
such a situation occurs, the FOMC would have forty-eight hours to
provide the U.S. comptroller general and Congress with an explana-
tion and an updated directive policy rule. In turn, the comptroller
general would then have forty-eight hours to conduct an audit and
issue a report to determine whether the FOMC’s updated directive
policy rule is in compliance with the bill.

The type of rule-based accountability in the proposal contrasts
sharply with goal-based accountability and central bank indepen-
dence that has characterized most central bank reforms since the
1989 Reserve Bank of New Zealand Act. Under rule-based account-
ability, the central bank is required to specify clearly its instrument
and the rule it uses to determine the setting of that instrument.
Deviations from the rule are allowed, but the central bank is required
to explain the rationale for any such deviations. Under goal-based
accountability, the objectives of the central bank are made clear—
if these are set by the government, the central bank lacks goal
independence—but in the pursuit of these goals, the central bank
enjoys instrument independence. In this case, the central bank is
required to explain how its actions are consistent with achieving the
goals.

Table 1 summarizes the general characteristics of goal-based and
rule-based reforms. I exclude examples of reforms based on interme-
diate targets such as money growth rates, as they are inefficient sys-
tems both for achieving ultimate goals and for restricting the central
bank’s instrument setting. Goal-based and rule-based reforms have
different implications for a central bank and for macroeconomic out-
comes. They differ in terms of the type of independence the central
bank enjoys, and they differ in terms of who they are designed to
constrain. Both can allow for flexibility and both provide the public
with the ability to assess policy and, in principle, hold the central
bank accountable.
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Table 1. Types of Central Bank Reforms

Goals Based Rules Based

Examples Inflation Targeting Exchange Rate Pegs
Price-Level Targeting Gold Standard

Instrument Rules
(H.R. 5018)

CB Independence
Goal Varied Low
Instrument High Low

Constrains Central Bank Central Bank
Government

Flexibility Varied Varied
Transparency Varied High
Accountability High High
Robustness High Low

3. The Performance of Goal-Based and Rule-Based
Regimes

In this section, a simple model is used to highlight the tensions that
arise between accountability and flexibility under different perfor-
mance measures and to explore how these tensions are addressed
by goal-based and rule-based accountability. While the model used
is quite simple, it helps to illustrate the effects of different policy
regimes, leaving to the following section the use of an estimated
model to evaluate goal-based and rule-based systems.

Let π∗ be the socially optimal steady-state inflation rate, taken
as exogenous and constant for simplicity, and define π̂t ≡ πt − π∗

as actual inflation relative to the optimal rate. Assume social loss is
given by

Ls
t =

1
2
E0

∑
βi

(
π̂2

t+i + λx2
t+i

)
, (2)

where xt ≡ xt − x∗ is the (log) gap between output and the socially
efficient output level. Policy is delegated to a central bank with
instrument independence but subject to possible political pressures
that affect the goals the central bank pursues. Specifically, assume
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that absent any assignment of a performance measure, the central
bank acts to minimize

Lcb
t =

1
2
Ecb

t

∑
βi

[
(π̂t+i − ϕt+i)

2 + λ (xt+i − ut+i)
2
]
, (3)

where ϕ and u are mean-zero stochastic shocks that represent devi-
ations of the central bank’s objectives from their socially optimal
values. These can be thought of as representing unmodeled political
pressures affecting the policy choices of the central bank or sim-
ply as distortions introduced by the preferences of the central bank
policy authorities. In keeping with the now common practice in the
analysis of monetary policy, I assume a fiscal tax/subsidy policy is in
place that eliminates any steady-state inefficiencies. Thus, I ignore
distortions arising from attempts to systematically affect the level
of steady-state output.

The economy is characterized very simply by a New Keynesian
Phillips curve given by

π̂t = βEtπ̂t+1 + κxt + et, (4)

and an expectational Euler equation given by

xt = Etxt+1 −
(

1
σ

)
(it − Etπ̂t+1 − φt) , (5)

where φt and et are taken to be exogenous stochastic processes.
Equation (4) is consistent with the standard Calvo model if firms
that do not optimally choose their price instead index their price
to π∗. Under optimal discretionary policy with i.i.d. shocks, the
appendix shows that the unconditional expected social loss is

Ls
t =

1
2

(
1

1 − β

)

×
[(

λ

λ + κ2

)
σ2

e +
(
λ3 + κ2) (

1
λ + κ2

)2 (
λ2σ2

u + κ2σ2
ϕ

)]
.

(6)
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In the absence of political distortions represented by u and ϕ (and
maintaining the assumption of i.i.d. shocks), social loss would be

1
2

(
1

1 − β

) (
λ

λ + κ2

)
σ2

e ≤ Ls
t .

I next investigate whether holding the central bank accountable for
achieving a goal such as the inflation rate or for adhering to a rule
for setting the instrument can help lower social loss.

3.1 Delegation

Government in a pre-game stage defines a performance measure for
the central bank. A goal-based regime specifies the central bank’s
objectives in terms of π and/or x, the two ultimate objectives on
which social welfare depends. A rule-based regime specifies that
assessment of the central bank’s performance is based on a com-
parison of the policy instrument and the value implied by a sim-
ple instrument rule. I represent each type of regime by assuming
the central bank continues to have preferences over actual outcomes
given by (3) but is also concerned with minimizing deviations of out-
comes from the bank’s assigned performance measures. The weights
attached to these additional performance measures represent the
power of the respective measure. Nesting both regimes, the central
bank is assumed to set policy under discretion to minimize

Lcb
t =

1
2
Ecb

t

∑
βi

[
(π̂t+i − ϕt+i)

2 + λ
(
xt+i − x∗

t+i

)2

+ τ π̂2
t+i + δ

(
it+i − irt+i

)2
]
, (7)

where τ is the implicit weight placed on achieving the inflation tar-
get (equivalently, the degree of central bank conservatism in the
terminology of Rogoff 1985) and δ is the weight placed on setting
the interest rate equal to ir, the rate implied by the rule.23 We can
rewrite Lcb

t as

23For simplicity, I only consider goal-based regimes defined in terms of inflation
and not the output gap.
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Lcb
t =

1
2
Ecb

t

∑
βi

[
(1 + τ) π̂2

t+i − 2ϕt+iπ̂t+i + λx2
t+i

− 2λut+ixt+i + δ
(
it+i − irt+i

)2
]
,

where terms independent of policy have been dropped.24

Since private agents are forward looking in making decisions,
optimal policy under discretion will result in lower social welfare
than would the fully optimal commitment policy. The distortionary
shocks ϕt+i and ut+i also reduce welfare. The question for central
bank design is whether a goal-based system with τ > 0 or a rule-
based system with δ > 0 can, in an environment of discretionary
decision making, improve welfare. In other words, in a pre-game
stage, would the government choose non-zero values of τ and/or δ if
it wished to minimize (2)?

I first consider the case of a goal-based regime in which δ = 0
but τ is chosen optimally. Then the case of a rule-based regime with
τ = 0 and δ chosen optimally is analyzed. Finally, the case in which
both τ and δ are jointly chosen is considered.

3.2 The Assignment of Goals

When the government assigns objectives to the central bank based
on realized inflation, we have the case studied in Walsh (2003a). The
analysis in that paper only considered distortionary shocks affect-
ing the output objective of policy (i.e., u �= 0 but ϕ ≡ 0) and
also assumed the central bank had imperfect information about cost
shocks, an extension I ignore here.

With δ = 0, the central bank’s problem under discretion can be
written as

min
π̂t,xt,it

1
2

(1 + τ) π̂2
t − ϕtπ̂t +

1
2
λx2

t − λutxt

subject to (4) and (5). The nominal interest rate i is the instru-
ment of monetary policy. Shocks are assumed to be i.i.d.25 It is

24For evidence that the Federal Reserve has implicitly placed some weight on
the Taylor rule, see Kahn (2012) and Ilbas, Roisland, and Sveen (2013).

25The case of serially correlated shocks is dealt with in the numerical analysis
of section 4 based on an estimated model.
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straightforward to show that equilibrium inflation and the output
gap are given by26

π̂t =
[
κλut + κ2ϕt + λet

λ + κ2 (1 + τ)

]

xt =
[
λut + κϕt − κ (1 + τ) et

λ + κ2 (1 + τ)

]
.

The central-bank-design problem is to pick τ to minimize the
unconditional expectation of social loss. The appendix shows that
the optimal value of τ is given by

τ∗ =
(

λ + κ2

λ2

) (
λ2σ2

u + κ2σ2
ϕ

σ2
e

)
≥ 0. (8)

If ϕt ≡ 0, (8) reduces to the case considered in Walsh (2003a). In
this case, τ∗ =

(
λ + κ2

) (
σ2

u/σ2
e

)
increases linearly in λ and in the

volatility of the distortionary shock to policymakers’ goals (σ2
u) rel-

ative to the volatility of cost shocks (σ2
e). In the absence of both

distortionary shocks u and ϕ, τ∗ = 0, consistent with the findings of
Clarida, Gaĺı, and Gertler (1999), who showed there is no gain from
appointing a Rogoff conservative central banker when the cost shock
is serially uncorrelated. When distortionary shocks are present, τ∗

is positive even when shocks are serially uncorrelated. The greater
the variability of the political distortions represented by u and ϕ,
the larger is the optimal τ and the more the central bank needs
to be made accountable based on π̂t. Equivalently expressed, the
more variable the wedge between social objectives and goals pur-
sued by the central bank, the more high powered (or the stricter)
the inflation-targeting regime needs to be.

A rise in the volatility of cost shocks increases the potential value
of stabilization policy and so τ∗ falls, as a more flexible inflation-
targeting regime is desirable. With more potential gain from flexibil-
ity, the optimal regime assigns less weight to achieving the inflation
target. Importantly, τ∗ is independent of aggregate demand shocks
operating through the expectational IS relationship, as the central

26See the appendix for details.
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bank always has an incentive to neutralize the impact of such shocks
on inflation and the output gap.

3.3 The Assignment of Rules

Now suppose a legislated instrument rule is used to access the central
bank’s performance. In contrast to objectives based on an ultimate
goal such as inflation, the central bank’s objectives are distorted
based on how it sets its actual policy instrument. In terms of (7),
τ = 0 but δ may be non-zero. The central bank’s problem takes the
form

min
π̂,x,i

[
1
2
π̂2

t − ϕtπ̂t +
1
2
λx2

t − λutxt +
1
2
δ (it − irt )

2
]

subject to (4) and (5). Because the central bank is judged in part on
how it sets its instrument, the expectational IS equation becomes rel-
evant for its policy choice. Assume that the reference rule is defined
by

irt = ψππ̂t + ψxxt.

The appendix shows that the first-order conditions for the central
bank’s problem imply

it = irt +
1
aδ

[κ (π̂t − ϕt) + λ (xt − ut)] ,

where

a ≡ σ + ψx + κψπ.

In the absence of the rule-based performance measure, the central
bank would set the term in brackets equal to zero. The greater the
value of δ—that is, the more costly it becomes for the central bank
to deviate from the reference policy rule—the smaller the role this
unconstrained optimality condition plays in the setting of it and the
closer it comes to equaling the benchmark rule value.

For the case of serially uncorrelated shocks, equilibrium inflation
and the output gap are equal to
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π̂t =
[
καδφt + κλut + κ2ϕt

λ + κ2 + a2δ

]
+

[
λ + aδ (σ + ψx)
λ + κ2 + a2δ

]
et

xt =
αδφt + λut + κϕt − (κ + aδψπ) et

λ + κ2 + a2δ
,

and social loss is

L =
1
2
a2 (

λ + κ2) [
δ

λ + κ2 + a2δ

]2

σ2
φ

+
1
2
λ2 (

λ + κ2) [
1

λ + κ2 + a2δ

]2

σ2
u

+
1
2
κ2 (

λ + κ2) [
1

λ + κ2 + a2δ

]2

σ2
ϕ

+
1
2

{
[λ + aδ (σ + ψx)]2 + λ [κ + aδψx]2

[λ + κ2 + a2δ]2

}
σ2

e .

Minimizing L with respect to δ implies the optimal weight on the
rule-based objective is (see the appendix)

δ∗ =

(
λ + κ2

) (
λ2σ2

u + κ2σ2
ϕ

)
(λ + κ2)2 σ2

φ + Λσ2
e

, (9)

where

Λ ≡ [(σ + ψx) κ − λψπ]2 . (10)

To help interpret the expression for δ∗, assume initially that there
are no aggregate demand shocks (φ ≡ 0). In this special case,

δ∗ =
(

λ + κ2

Λ

) (
λ2σ2

u + κ2σ2
ϕ

σ2
e

)
. (11)

Comparing (11) to (8) shows that both depend on
(
λ + κ2

)(
λ2σ2

u +
κ2σ2

ϕ

)
/σ2

e ; as the variability of distortionary shocks u and ϕ increases
relative to the variability of cost shocks e, the optimal τ∗ and the
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optimal δ∗ both increase. They do so for the same reason: allow-
ing the central bank less flexibility becomes desirable when distor-
tionary shifts in goals are more variable. The optimal τ∗ and δ∗ are
both decreasing in the volatility of inflation shocks; as the scope
for welfare-improving stabilization policy increases, the cost of dis-
torting the central bank’s objectives either by requiring it to place
more weight on inflation variability or on matching the benchmark
instrument rule becomes more costly.

The expression for δ∗ given in (11) was derived for arbitrary pol-
icy response coefficients ψx and ψπ. Suppose instead that these were
optimally chosen. For example, continuing with the special case of
no demand shocks and serially uncorrelated cost and distortionary
shocks, the optimal interest rate rule can be expressed in terms of
a reaction to either the output gap or to inflation, that is, only one
response coefficient is needed. Let ψx = 0; the optimal response to
inflation is then equal to ψ∗

π = σκ/λ. One can show that

lim
ψπ→ψ∗

π

δ∗ → ∞.

When the benchmark rule is equal to the optimal rule and there are
no aggregate demand shocks, the central bank should not be allowed
any flexibility.

Equation (11) applied when there were no shocks to the Euler
equation, corresponding to the case of a constant equilibrium real
interest rate. In the presence of shocks to the equilibrium real inter-
est rate (i.e., φ �= 0), the optimal penalty on deviations from the
rule can be written as

δ∗ =
(

λ + κ2

Δ

) (
λ2σ2

u + κ2σ2
ϕ

σ2
e

)
=

(
λ2

Δ

)
τ∗,

where

Δ ≡ Λ +
(
λ + κ2)2

(
σ2

φ

σ2
e

)
≥ Λ.

Thus, demand shocks (σ2
φ > 0) call for putting less weight on devi-

ations from the rule. This result is very intuitive—the specified rule
does not allow for interest rate movements directly in response to
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demand shocks; an optimal policy would. Therefore, as demand
shocks become a larger source of volatility, the optimal δ falls. If
ψx = 0 and ψπ = ψ∗

π so that the assigned rule is consistent with the
optimal response to inflation shocks, Λ = 0 and

δ∗ =
(

1
λ + κ2

) (
λ2σ2

u + κ2σ2
ϕ

σ2
φ

)
≥ 0.

In this case, the optimal value of δ is non-negative, independent of
inflation shocks, but decreasing in the variance of demand shocks.

3.4 Jointly Optimal Goal- and Rule-Based Regimes

The special cases just considered showed how setting τ and δ both
involve a similar trade-off between the benefits of reducing flexibil-
ity to limit distortions and the costs of reducing the ability of the
central bank to pursue socially desirable stabilization policies. The
dependence of the power of goal-based and rule-based measures on
the relative volatility of underlying shocks is reminiscent of the clas-
sic Poole results on instrument choice (Poole 1970). Poole showed
that an interest rate instrument performed better than a mone-
tary aggregate instrument in the face of financial market shocks,
while the reverse was true in the face of aggregate demand distur-
bances. In a similar manner, equations (8) and (9) suggest that a
goal-based performance measure may be best if shocks to aggregate
demand dominate, while a rule-based measure may have advantages
if shocks to inflation dominate. In general, Poole’s analysis implies
that optimal simple rules will depend on the relative variances of
the model’s underlying shocks.27 Similarly, one might expect that
the weight to give to a goal-based performance measure relative to
a rule-based measure may depend on the relative volatility of the
model’s shocks. The fact that, as shown by (8) and (9), the opti-
mal τ is independent of demand-shock volatility but decreasing in
cost-shock volatility while δ is decreasing in the volatility of demand
shocks suggests there might be potential gains from using both forms
of performance measures.

27See Walsh (2010, pp. 513–21).
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To assess the joint determination of the optimal values of τ and
δ, I set κ = 0.172, consistent with a Calvo model of price adjust-
ment with the fraction of non-optimally adjusting firms equal to
75 percent per quarter combined with log-utility (σ = 1) and a
Frisch elasticity of labor supply of 1. For the baseline, I set the stan-
dard deviations of all the shocks equal to 0.025. The parameters
of the rule are set equal to their Taylor values of ψπ = 1.5 and
ψx = 0.125. I then solve numerically for the values of τ∗ and δ∗

that minimize the unconditional expectation of social loss, given by
(2). I set λ equal to the value appropriate if (2) is interpreted as
a second-order approximation to the welfare of the representative
household.28 The analytic results for the optimal values of τ and
δ taken individually showed that the variances of demand and cost
shocks played a key role, so I investigate how variations in these vari-
ances affect the optimal power of the goal-based versus rule-based
regimes.

To assess the relative roles of τ and δ when both are chosen opti-
mally, I report the ratio of their optimal values, as the variances of
the disturbances vary. Figure 1 plots τ∗/δ∗ as a function of the vari-
ances of the fundamental demand and cost shocks σ2

φ and σ2
e . Both

τ∗ and δ∗ are positive, indicating a role for goals and rules, but
as suggested by (8) and (9), the relative weight on goals as meas-
ured by τ rises as demand shocks increase in volatility, while the
weight on rules as measured by δ rises as cost shocks become more
volatile. For the parameters considered here, however, the weight
given to deviations from the inflation target in assessing the central
bank’s performance is much larger than the optimal weight placed
on deviations from the Taylor rule.

According to (8) and (9), an increase in λ2σ2
u +κ2σ2

ϕ—that is, an
increase in the volatility of the distortionary shifts in objectives—
would increase τ∗ when δ = 0 and δ∗ when τ = 0. In fact, these two
equations imply that the ratio between τ∗ and δ∗ is independent of

28This implies a value of λ equal to (κ/θp)(1 + η)/(1 − a), where θp is the
price elasticity of demand faced by firms, η is the inverse wage elasticity of labor
supply, and 1 − a is the elasticity of output with respect to labor. For θp = 9,
η = 1, and a = 0.3, this implies λ = 0.0545. See (21).
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Figure 1. Ratio of Optimal τ to Optimal δ when Jointly
Optimized as Function of the Variances of Demand (σ2

φ)
and Cost (σ2

e) Shocks
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the volatility of the distortionary shocks u and ϕ but depends on
the relative variances of demand and cost shocks:

τ∗

δ∗ =
(

λ + κ2

λ2

) (
σ2

φ

σ2
e

)
+

Λ
λ2 .

This continues to be true when τ and δ are optimally chosen jointly;
they both increase with the volatility of the distortionary shocks
u and ϕ, rising proportionately so that their ratio remains con-
stant as λ2σ2

u + κ2σ2
ϕ increases. Thus, figure 1 is independent of

λ2σ2
u+κ2σ2

ϕ. While the optimal measure of performance places some
weight on deviations from the inflation goal and deviations from the
interest rate rule, the fundamental choice between a goal-based and
a rule-based performance measure depends on the relative impor-
tance of the underlying shocks to private-sector consumption and
price-setting behavior.
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3.5 Conclusions from the Simple Model

The simple model utilized in this section suggests that when politi-
cal (or other) pressures cause transitory distortions to the objectives
the central bank pursues relative to society’s goals, there can be a
role for both goal-based reforms and rule-based reforms. Both estab-
lish performance measures that affect the central bank’s incentives
and therefore affect policy choices. When each type of reform is
considered in isolation, analytical expressions could be obtained for
the optimal weight to place on achieving stable inflation and for
punishing deviations from the Taylor rule. These expressions for τ∗

and δ∗ showed that increases in the variance of shocks that dis-
torted the central bank’s objectives called for increasing the power
of both types of accountability measures. Increased volatility of
cost shocks reduces the weight that should be placed on inflation
goals, as limiting the flexibility to respond to these shocks becomes
more costly. Under goal-based accountability, demand shocks do
not affect the optimal power, as the central bank already has
an incentive to neutralize demand shocks. In contrast, demand
shocks reduce the optimal power of the rule-based system since the
Taylor rule does not allow for shifts in the equilibrium real rate of
interest.

4. Goals and Rules in an Estimated Model with Sticky
Prices and Wages

The previous section considered the use of goal-based and rule-based
policy regimes using a very simple model in which some analyt-
ical results could be obtained and some results required a cali-
brated version of the model. In this section I consider the effects
of τ and δ in an estimated New Keynesian model of sticky prices
and wages based on Erceg, Henderson, and Levin (2000) (hence-
forth, EHL). As was clear from the expressions for τ∗ and δ∗

obtained in the previous section, their values will depend impor-
tantly on the relative volatility of different shocks. Thus, obtaining
these values from an estimated model will provide a more realistic
assessment of the performance of goal- versus rule-based incentive
systems.
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The basic model is standard and details of its derivation can be
found in Erceg, Henderson, and Levin (2000) or chapter 6 of Gaĺı
(2008). The model takes the following form:

yt = Etyt+1 − [it − Etπt+1 − (1 − ρχ) χt] (12)

(1 + βδp) πt = βEtπt+1 + δpπt−1 + κp (ωt − mplt + μp
t ) (13)

(1 + βδw) πw
t = βEtπ

w
t+1 + δwπw

t−1 + κw (mrst + μw
t − ωt) (14)

ωt = ωt−1 + πw
t − πt + ez,t (15)

mplt = −aht (16)

mrst = yt + ηht − χt (17)

yt = (1 − a) ht (18)

gt = yt − yt−1 + ez,t, (19)

where y is output, ω the real wage, π inflation, πw wage inflation, mpl
the marginal product of labor, mrs the marginal rate of substitution
between leisure and consumption, h hours, and g the growth rate of
output. Aggregate productivity is assumed subject to a random-
walk process with innovation ez,t, so output, the real wage, the
marginal product of labor, and the marginal rate of substitution
between leisure and consumption are all defined as log-deviations
from the permanent component of productivity. Other variables are
expressed as log-deviations from their steady-state values (including
zero steady-state rates of price and wage inflation). χ, μp, and μw

are stochastic shocks to the marginal utility of consumption, price
markups, and wage markups, all assumed to follow AR(1) processes
with, for example, ρχ denoting the AR(1) coefficient for χ and eχ,t

denoting its innovation. The first equation is a standard Euler con-
dition linking the marginal utility of consumption in periods t and
t+1. The next two equations are reduced-form expressions for price
and wage inflation, where δp and δw are the degrees of indexation
in price and wage setting. The parameter η is the inverse wage elas-
ticity of labor supply; 1 − a is the elasticity of output with respect
to hours, the only variable input to production. To be consistent
with the assumed unit-root process in productivity, the elasticity of
intertemporal substitution in consumption is set equal to 1.
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The elasticity of inflation with respect to real marginal cost is
equal to

κp =
(1 − ϕp) (1 − βϕp)

ϕp

1 − a

1 − a + aθp
,

where 1 − ϕp is the fraction of firms optimally adjusting price each
period and θp is the price elasticity of demand facing individual
firms. Similarly, the elasticity of wage inflation with respect to the
gap between the marginal rate of substitution between leisure and
consumption and the real wage is

κw =
(1 − ϕw) (1 − βϕw)

ϕw

1
1 + ηθw

,

where 1−ϕp is the fraction of wages optimally adjusting each period
and θw is the wage elasticity of demand for individual labor types.

For estimation purposes, the model is closed with a specification
of monetary policy, where the nominal interest rate i is treated as
the policy instrument. I assume a standard Taylor rule with inertia
of the form

it = ρiit−1 + (1 − ρi) (φππt + φgyt) + vt,

where v is an exogenous policy shock.

4.1 Estimation

The model is estimated by Bayesian methods over the period
1984:Q1–2007:Q4, corresponding to the Great Moderation. A similar
version of the EHL model has been estimated over 1984:Q1–2008:Q2
by Casares, Moreno, and Vázquez (2011). I base my priors partially
on their results, but I follow Chen, Curdia, and Ferrero (2012) in
choosing prior distributions of beta for parameters constrained to be
between 0 and 1 and gamma for parameters that should be positive.
Output growth, inflation, wage inflation, and the nominal interest
rate are treated as observables. Output is measured by chained real
GDP deflated by the civilian population aged sixteen and over. Infla-
tion is measured by the log-change in the GDP deflator, while wage
inflation is the log-change in hourly compensation in the non-farm
business sector. The interest rate is the effective federal funds rate.
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Table 2. Prior and Posterior Distributions: Structural
Parameters

Priors Posterior

Prior
Dist. Mean S.D. Mean 5% 95%

Structural
Parameters

η Gamma 4.34 0.25 3.7812 2.6792 4.6645
δp Beta 0.50 0.15 0.3690 0.3090 0.4410
δw Beta 0.50 0.15 0.2325 0.2000 0.2606
ϕp Beta 0.75 0.10 0.2081 0.0914 0.3218
ϕw Beta 0.75 0.10 0.1891 0.0703 0.2946
Monetary

Policy
ρi Beta 0.83 0.10 0.5144 0.5000 0.5329
φπ Gamma 2.00 0.25 2.7303 2.4659 2.9993
φg Gamma 0.35 0.05 0.4404 0.3822 0.5000
Disturbances
ρχ Beta 0.9 0.2 0.9015 0.8692 0.9350
ρμp Beta 0.9 0.2 0.9886 0.9646 0.9999
ρμw Beta 0.9 0.2 0.1421 0.0100 0.2937
ρυ Beta 0.3 0.2 0.4634 0.3611 0.5595
σz Invg 1.0 0.2 0.6567 0.5766 0.7324
σχ Invg 1.0 0.2 1.1921 0.9488 1.3864
συ Invg 1.0 0.2 0.4412 0.4109 0.4705
σμp Invg 1.0 3.0 1.2011 1.0027 1.3801
σμw Invg 1.0 3.0 4.9443 3.9333 5.9998

All four observables are measured at quarterly rates. The values
σ = 1, β = 0.99, a = 0.36, θp = 9, and θw = 4.5 were fixed, where the
latter two values follow Gaĺı (2013). Table 2 reports the prior distri-
bution, means, and standard deviations, together with the posterior
means and confidence intervals of the estimated parameters.29

29The estimation period is chosen to exclude the post-2008 period during which
the federal funds rate was effectively at zero. The implications of the zero lower
bound for goal-based and rule-based performance masures are discussed in the
concluding section.
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4.2 Welfare Measures

In viewing central bank design as an issue of delegation, the objec-
tives pursued by the central bank may differ from those of society,
either because the central bank’s evaluation of economic outcomes
differs inherently from society’s or because the central bank has
been assigned objectives that differ from those of society. The former
case corresponds to Rogoff’s conservative central banker, a policy-
maker whose preference for low and stable inflation is greater than
that of the public. The latter is the case considered in this paper
in which policymakers share society’s preferences but have been
assigned objectives that may differ from those of society. In either
case, it is necessary to specify two sets of preferences—those taken to
represent society’s and those that underlie the central bank’s policy
choices.

In specifying these preferences, much of the monetary policy lit-
erature, including work on inflation targeting, takes the objectives
of the central bank to be represented by a quadratic loss function
in inflation squared (or squared deviations of inflation from target)
and an output gap squared. These objectives are then also implicitly
identified with those of society. Under a delegation scheme, society’s
and the central bank’s objectives could each be represented by ad
hoc quadratic loss functions, but the two loss functions may differ.
Alternatively, in models based on the preferences of the individual
agents populating the economy, outcomes can be evaluated in terms
of their implications for the welfare of the representative household.
If a welfare-based measure is used to represent society’s preferences,
the objectives of the central bank could take one of two basic forms.
One could still represent the central bank’s objectives by a stan-
dard quadratic loss function augmented by the performance meas-
ures assigned to the bank. Or one could assume the policymaker
cares about the welfare of the representative household, in addition
to the performance measures they have been assigned. Each of these
alternatives could then allow for distortionary shocks to the policy-
maker’s output objective. Table 3 summarizes the combinations of
objective functions that could be used to measure society’s welfare
and to represent the central bank’s objectives. In the analysis of
this section, six of the eight possible combinations of objectives will
be considered; these combinations are indicated in the table. I have
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Table 3. Alternative Welfare Measures

Society

Ad Hoc Welfare Based

Central Bank Ad Hoc X X
Ad Hoc with Distorted X X

Output Gap
Welfare Based X
Welfare Based with X

Distorted Output Gap

excluded the cases in which society’s preferences are given by an ad
hoc loss function while the central bank uses the welfare of the rep-
resentative household to evaluate outcomes, as these combinations
of preferences seem of limited relevance.

The ad hoc measure used to evaluate outcomes from society’s
perspective is taken to be

Ls,adhoc
t =

1
2
Et

∞∑
i=0

βi
(
π̂2

t+i + λxx2
t+i

)
, (20)

while the welfare-based measure is taken to be a second-order
approximation to the welfare of the representative household, where
the approximation is taken around the economy’s zero-inflation effi-
cient equilibrium.30 In the context of the sticky-price, sticky-wage
model, this is given by (see Erceg, Henderson, and Levin 2000)

Ls,welf
t =

1
2
Et

∞∑
i=0

βi
[
(π̂t+i − δpπ̂t+i−1)

2 + λxx2
t+i

+ λw

(
π̂w

t+i − δwπ̂w
t+i−1

)2
]
, (21)

where

λx =
(κp

θp

) (
1 + η

1 − a

)

30I assume that fiscal taxes and/or subsidies are in place to ensure the steady-
state allocation is efficient.
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λw = (1 − a)
(

κp

κw

) (
θw

θp

)
.

Since the weight on output-gap volatility in Ls,adhoc
t is ad hoc, I

employ the same value for λx in (20) as for λx in (21). Based on
the estimated parameters reported in table 1, λx = 0.1486 and
λw = 0.4061.

The central bank is assumed to minimize a loss function that
is augmented by the performance measures which place additional
weight on inflation volatility and deviations from an instrument rule:

Lt = Lcb
t +

1
2
Et

∞∑
i=0

βi
[
τ π̂2

t+i + δ
(
it+i − irt+i

)2
]
,

where Lcb
t is the central bank’s loss function in the absence of per-

formance measures. Four alternative specifications for Lcb
t are used.

These differ according to whether an ad hoc quadratic loss function
or the welfare approximation is used and whether, for each of these
loss functions, the central bank is concerned with x2

t+i or with the
distorted gap (xt+i − ut+i)

2. For example, if ut ≡ 0 and the central
bank employs an ad hoc quadratic loss function, policy will aim to
minimize

1
2
Et

∞∑
i=0

βi
[
π̂2

t+i + λxx2
t+i + τ π̂2

t+i + δ
(
it+i − irt+i

)2
]
. (22)

If the central bank’s gap objective is distorted, policy will minimize

1
2
Et

∞∑
i=0

βi
[
π̂2

t+i + λx (xt+i − ut+i)
2 + τ π̂2

t+i + δ
(
it+i − irt+i

)2
]
.

(23)

A similar distinction will arise if the central bank is concerned with
minimizing (21) or (21) with x2

t replaced by (xt − ut)
2.

Finally, the reference policy rule defining irt is given by

irt = 1.5πt + 0.125zt, (24)
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Table 4. Optimal τ and δ, Taylor Rule in π and y

Social Loss

(1) (2)
Ad Hoc (eq. 20) Welfare (eq. 21)

Central Bank Loss τ* δ* τ* δ*

(1) Ad Hoc: π, x 4.04 0 1.37 0
(2) Ad Hoc: π, x – u 12.95 0 6.15 0
(3) Welfare 0.33 0
(4) Welfare in x − u 1.54 0

where zt is a measure of real activity. Two alternatives for zt will be
considered: xt, the gap between output and the efficient level of out-
put, and yt, output relative to the permanent component of output,
interpreted as corresponding to output relative to trend.

4.3 Results

As a starting point, consider the case in which social loss is meas-
ured by the standard quadratic loss function given by (20), and the
central bank’s objective is (22). Assume zt = yt in (24) so the refer-
ence policy rule includes inflation and the gap between output and
potential as in the reference policy rule proposed in H.R. 5018. The
model given by (12)–(19) is solved over a grid of values for τ and
δ under the optimal discretionary policy designed to minimize (22).
For each combination, social loss measured by (20) is evaluated to
obtain the values τ∗ and δ∗ that minimize social loss.

Row 1, column 1 of table 4 shows that τ∗ > 0 but δ∗ = 0 when a
standard quadratic loss function in inflation and the efficiency out-
put gap is used to represent both social loss and the central bank’s
preferences. Because there is no distortion appearing directly in the
central bank’s loss function, i.e., ut ≡ 0 and the central bank cares
about π̂2

t and x2
t , the only role for the performance measures is to

address the dynamic inefficiency of discretionary policy. Recall that
Clarida, Gaĺı, and Gertler (1999) showed that in the presence of
serially correlated cost shocks, as is the case here, having the cen-
tral bank place more weight on its inflation goal (relative to the true
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social loss function) would lead to improved outcomes.31 In contrast,
the rule-based performance measure receives zero weight.

Now suppose the distortionary shock ut that affects the output
goal pursued by the central bank is added, so that the central bank
seeks to minimize (23). Since shocks to the central bank’s prefer-
ences were not incorporated into the estimated model, I arbitrarily
set σu = 1.0 (1 percent). Going from row 1, column 1 of table 4 to row
1, column 2 shows that the optimal value of τ∗ increases. As discre-
tionary policy now suffers from the distortions in the central bank’s
output goal and those arising from discretion, the optimal power
of the goal-based performance measure rises. As expected from the
results of section 3, adding this distortion significantly increases τ∗

(from 4.04 to 12.95). The optimal δ∗ is still equal to zero.
Results are similar when the welfare loss (21) is used to evalua-

tion outcomes. Whether the central bank’s objectives are based on
the ad hoc loss function (22) (row 1, column 2) or (23) that includes
a distorted output-gap objective (row 2, column 2), it is optimal to
rely solely on the goal-based performance measure (τ∗ > 0, δ∗ = 0).

Now suppose the central bank cares about social welfare as well
as its assigned performance measures. That is, the central bank
attempts to minimize

1
2
Et

∞∑
i=0

βi
[
(π̂t+i − δpπ̂t+i−1)

2 + λxx2
t+i + λw

(
π̂w

t+i − δwπ̂w
t+i−1

)2

+ τ π̂2
t+i +δ

(
it+i − irt+i

)2
]
. (25)

When the central bank cares about the welfare-based measure of
loss, whether distorted by shocks to its output objective or not (rows
3 and 4, column 2), τ∗ > 0 and δ∗ = 0. Notice that the optimal
power of the performance measure (τ∗) falls when the central bank
cares about the welfare-based loss (compare row 1 and 2 with rows
3 and 4). Figure 2 shows how τ and δ affect welfare-based social
loss when the central bank also cares about the welfare-based loss
function but with distortions to its output objective (corresponding
to row 4, column 2 of table 5). Loss quickly becomes extremely
large as δ increases above zero. It increases so quickly that the

31See also Tillmann (2012).
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Figure 2. Loss Rises Quickly with δ when the Reference
Policy Rule Depends on y
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Notes: Social loss is given by (21) and central bank loss by (25), distorted by
the presence of u shocks to the output-gap objective.

Table 5. Optimal τ and δ, Taylor Rule in π and x

Social Loss

(1) (2)
Ad Hoc (eq. 20) Welfare (eq. 21)

Central Bank Loss τ* δ* τ* δ*

(1) Ad Hoc: π, x 6.44 1.19 0.24 0.70
(2) Ad Hoc: π, x − u 11.26 2.38 0.00 1.50
(3) Welfare 26.21 11.36
(4) Welfare in x − u 36.05 12.22

scale of the figure obscures the way loss varies with τ when δ is
fixed at its optimal value of zero, making it hard to discern that
τ∗ = 1.54. While setting τ equal to its optimal value reduces loss by
16 percent relative to the τ∗ = δ∗ = 0 case, increasing δ from 0 to
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just 0.05 when τ = 0 leads to an increase in social loss by a factor
of almost 50.

The results reported in table 4 can be summarized briefly; for all
combinations of loss functions for the central bank and the measure
of social loss, whether the central bank’s output target is distorted
or not, the optimal weight to place on the goal-based performance
measure (τ ) is positive while the optimal weight to place on the
rule-based performance measure (δ) is zero.

Now assume zt = xt in (24) so that the reference policy rule
includes inflation and the gap between output and its efficient level.
In this case, the reference rule is defined in a manner that is more
consistent with the underlying model. Results are shown in table
5. Now, δ∗ > 0 for all six different combinations considered. Row
1, column 1 of table 5 shows that when a standard quadratic loss
function in inflation and the efficiency output gap is used to rep-
resent social loss and the central bank’s preferences, it is optimal
to employ both a goal-based system (i.e., τ∗ > 0) and a rule-based
system (δ∗ > 0). Both performance measures are used in this case
to address the dynamic inefficiency of discretionary policy. Adding
the distortion to the central bank’s output goal (row 2, column 1)
increases the power of both performance measures. For this case with
two distortions, the two performance measures serve to some degree
as substitutes. For example, if either τ or δ are set to zero, there is
a large reduction in social loss as the other increases from zero. The
gain from setting τ optimally when δ = 0 is approximately the same
as that obtained by setting δ optimally when τ = 0. However, if
either is set at their optimal value, the further gain from employing
the other performance measure is relatively small.

Rather than using an ad hoc loss function to assess outcomes as
τ and δ vary, suppose the welfare-based loss function (21) is used to
evaluate social loss. Assume policy is still determined by the central
bank to minimize the ad hoc quadratic loss function (22) in π̂2

t and
x2

t . Optimal values of τ and δ for this case are shown in rows 1 and
2, column 2 of table 5. The weights on both the goal-based and the
rule-based performance measures fall relative to the case when the
ad hoc loss function was used to measure social loss. The reduction
in τ∗ when welfare is measured by (21) rather than the ad hoc (20)
is large, from 6.44 to 0.24 when ut ≡ 0, while δ∗ falls by over 40
percent. But perhaps more interesting is the result in row 2, column
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Figure 3. When the Reference Policy Rule Is Based on π̂
and x, Social Loss Is Given by (21), and the Central

Bank’s Loss Is (23), τ∗ = 0, and δ∗ > 0
(compare with figure 2)
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2. If the central bank’s output-gap target is subject to stochastic dis-
tortion as in (23), the optimal scheme involves only the rule-based
performance measure (τ∗ = 0). This result is consistent with the
idea that a rule-based performance measure is a means of restrict-
ing central bank discretion. Figure 3 shows the percent reduction
in social loss as a function of τ and δ. Loss clearly declines as δ
rises from zero; in contrast, the reduction in loss is relatively flat
as τ varies for a fixed δ. In any case, the effects on loss as τ and δ
vary is small. The results from section 3.4 indicated τ∗ and δ∗ would
depend on the relative volatilities of the underlying shocks. Redoing
the case corresponding to row 2, column 2 of table 5 with the stan-
dard deviation of aggregate demand shocks doubled causes τ∗ to rise
from 0 to 2.70 while δ∗ falls to 0.70. The percent reduction in social
loss as τ and δ vary for the case of more volatile demand shocks is
shown in figure 4. Now, it is optimal to rely on both the goal-based
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Figure 4. When the Reference Policy Rule Is Based on π̂
and x, Social Loss Is Given by (21), and the Central
Bank’s Loss Is (23), an Increase in the Volatility of

Aggregate Demand Shocks Increases τ∗ and Reduces δ∗

(compare with figure 3)
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measure and the rule-based measure of performance. This suggests
that the optimal performance measure may be highly dependent on
the properties of the model’s stochastic disturbances.

Rows 3 and 4 report results when the central bank cares about
the welfare-based loss function (25). In the absence of a distorted
output-gap objective, both τ∗ and δ∗ are positive (table 5, row 3,
column 2), and both are large. If the output-gap target the central
bank focuses on is distorted by u shocks so that xt − ut rather than
just xt appears in the central bank’s loss function, the optimal val-
ues of τ∗ and δ∗ both increase (see row 4, column 2), and in the
case of τ∗, it increases quite significantly. Interestingly, when each
performance measure is considered in isolation, the optimal weights
are relatively small. For example, if δ = 0 so that only the inflation
measure is employed, the optimal weight to place on the goal-based
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Figure 5. Percent Change in Social Loss Defined by (21)
as a Function of δ for τ = 0 and for τ = τ∗ = 36.05
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Notes: The central bank’s objective given by (25) is distorted by the presence
of u shocks to the output-gap objective. The output measure in the instrument
rule is x.

measure is 1.45; when δ is also set optimally, τ∗ = 36.05. Simi-
larly, if τ = 0, the optimal value of δ is only 0.40; it increases to
12.22 when τ is set optimally. This is shown for δ in figure 5, which
plots the change in social welfare as a function of δ for τ = 0 and
τ = τ∗. Notice that if only the rule-based performance measure is
employed (i.e., τ = 0), social loss is higher than would occur with
no performance measure (τ = δ = 0) for all δ > 5.4.

In general, the findings in table 5 suggest a role for both types
of performance measures. However, in evaluating these results, an
important consideration to bear in mind is that the rule-based per-
formance measure analyzed here was taken to be the basic Taylor
rule, with the coefficients on inflation and the output measure set
equal to Taylor’s original values. If these coefficients were optimized
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for the specific model used, it is likely that the optimal weight to
put on the rule-based performance measure would rise.

5. Extensions and Conclusions

The central banking reforms initiated by the RBNZ Act of 1989
emphasized the importance of defining clear and sustainable goals
for the central bank, combined with instrument independence in the
conduct of policy. Such a system promotes accountability by estab-
lishing goals that are clearly defined and by giving the central bank
the responsibility and ability to achieve these goals. Accountability
has been further enhanced by trends towards greater transparency
as central banks have concluded that policy is more effective when it
is clearly understood by the public. Goal-based systems were moti-
vated, in part, by a desire to constrain governments in their ability
to influence monetary policy while allowing flexibility in the actual
implementation of policy.

Reforms based on goals are not the only possibility for central
banks. An alternative approach focuses on constraining the central
bank by establishing instrument rules as the means of measuring
the central bank’s performance. Requiring a central bank to jus-
tify its policy actions with reference to a specific instrument rule
is a means of strengthening accountability by limiting the central
bank’s flexibility.

In a simple analytical exercise, I showed that stochastic distor-
tions to the central bank’s goals, which could arise either from pres-
sures external to the central bank or from the pursuit by the central
bank of goals that differ from society’s, justify a role for goal-based
and rule-based performance measures. In using either performance
measure, the need to limit distortionary shifts in objectives from
affecting output and inflation must be balanced against the cost of
reducing the bank’s ability to engage in stabilization policies. Using
a calibrated version of the simple model, I showed that an increase
in the volatility of demand shocks relative to cost shocks increased
the optimal weight to place on the goal-based performance measure
relative to the rule-based measure.

The two approaches to central bank design were then evaluated
using an estimated DSGE model with sticky prices and wages. Using
the basic Taylor rule as the reference policy rule in the rule-based
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performance measure, along with Taylor’s original coefficients on
inflation and the measure of real economic activity, I find that the
definition of real activity used in the rule is crucial. When the rule is
based on output deviations from potential, as in the recent proposal
in the U.S. House of Representatives, the optimal weight to place
on deviations from the rule-based performance measure was always
zero. In contrast, it was always optimal to employ a goal-based infla-
tion performance measure. When the measure of real activity in the
reference policy rule was the gap between output and its efficient
level, it was generally optimal to place weight on both the goal-based
and the rule-based measures of performance.

An important consideration in establishing any performance
measure is its robustness. A reference policy rule, such as the one
analyzed in this paper, that does not allow for shifts in the equi-
librium real rate of interest is likely to produce poor outcomes if
such shifts are an important source of macroeconomic volatility. An
optimal rule would overcome this particular problem, but opera-
tional rules must be based on observable variables if they are to
be of practical relevance, and the equilibrium real interest rate con-
sistent with efficient production is unobservable. Optimal rules are
also unlikely to be robust to model misspecification, an issue not
addressed here. A reference policy rule that is optimal for a given
model will presumably serve as a good performance measure within
that model but may lead to poor results if the model is wrong or if
the economic structure changes over time. Rule-based performance
measures based on a rule optimized for a specific model would need,
therefore, to be of low power. Of course, a simple rule, such as the
Taylor rule, may be more robust across models and in the face of
structure change than rules optimized for a specific model, and so a
simple rule may serve as a useful, robust reference rule.

To simplify the analysis of the paper, I have ignored the con-
straint imposed by the zero lower bound (ZLB) on nominal interest
rates.32 The presence of the ZLB poses difficulties for both the goal-
based and the rule-based performance measures. Neither provides a

32I adopt the standard practice of referring to a zero lower bound for nominal
interest rates, but the recent experience with negative nominal interest rates in
Denmark, Sweden, and the euro zone suggests that the effective lower bound may
be below zero.
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clear metric for what the central bank should do doing, or for how
its performance should be judged, when the policy rate is at zero.
This difficulty may, however, be less significant for the goal-based
measure. A goal-based regime such as inflation targeting establishes
a goal for the central bank but does not tie the hands of policymakers
in terms of how policy is implemented to achieve the goal. For exam-
ple, if the policy rate were at its lower bound and inflation below
target, then a goal-based performance measure creates an incentive
for the central bank to seek out new policy instruments in an effort
to achieve its goal. A rule-based system may not be as effective
in creating such incentives. A reference rule defined in terms of a
single instrument may be of limited value during extended periods
at the ZLB, as it does not provide any guidance to policymakers
when the instrument value implied by the rule is unachievable. If
the reference rule called for a negative interest rate, the central bank
might seek to close the gap between it and irt by directly focusing on
the variables that affect irt in an attempt to raise irt above zero. In
this case, either type of performance measure could promote policy
innovations. However, because the rule-based measure is defined in
terms of a specific policy instrument, and because it offers no guid-
ance for how performance should be measured if that instrument is
constrained, it may prove less likely to lead to the types of uncon-
ventional policies implemented by the Federal Reserve, the Bank of
England, the Bank of Japan, and the European Central Bank during
the past several years.

The focus in this paper has been on assessing policy performance
in the presence of inefficient shifts in the central bank’s objectives
that potentially distort policy. Deviations of inflation from target or
the policy interest rate from the recommendation of a Taylor rule
were used as performance measures, creating incentives for the cen-
tral bank to trade off minimizing these deviations against achieving
other objectives. This is not the only role deviations from the Taylor
rule can play. In the face of model uncertainty, Ilbas, Roisland, and
Sveen (2012) show how appending deviations from the Taylor rule
to the central bank’s (non-distorted) loss function can contribute
to policy robustness. In addition, the distortions considered in the
present analysis do not affect the economy’s steady-state equilib-
rium. Thus, policy objectives that create steady-state inefficiencies
are ignored. Rogoff (1985) showed how placing additional weight on
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an inflation target could help overcome a systematic inflation bias
under discretionary policy; a rule-based performance measure might
play a similar role in addressing any systematic policy bias that
affects steady-state inflation.

Finally, I have only considered traditional monetary policy objec-
tives associated with controlling inflation and stabilizing an appro-
priate measure of real economic activity. As a consequence of the
global financial crisis, central banks are now frequently tasked with
responsibilities for macroprudential policies. An interesting question
is whether a goal-based performance measure or a rule-based meas-
ure would best serve to promote accountability and good macropru-
dential outcomes. One significant difficulty in designing a goal-based
performance measure in the case of macroprudential policies is the
absence of a clear measure of the ultimate goal of policy. Inflation
is both an ultimate goal of macroeconomic policy and an indicator
that can be measured frequently to provide an ongoing assessment
of policy. Achieving financial stability may also be an ultimate goal
of policy, but there is no agreed-upon way to measure it. An index
such as the ratio of credit to GDP may be a useful measure in
this context, but it corresponds to an intermediate target. Assess-
ing policy on the basis of movements in the credit-to-GDP ratio
is much like using a monetary growth rate to assess the central
bank’s inflation performance. The usefulness of intermediate targets
suffers if the link between the intermediate variable and the ulti-
mate objective of policy is either uncertain or not well understood.
While it may be difficult to develop a goal-based performance meas-
ure for macroprudential policy, difficulties also arise in defining a
rule-based measure. Macroprudential policies may involve the use
of multiple instruments. In this case, basing accountability on how
one particular instrument is used can easily distort policy by caus-
ing undue attention to that one instrument at the neglect of oth-
ers. And even when attention is restricted to a single instrument—
the setting of capital buffer requirements, for example—the state of
research is that there is no benchmark rule that has been extensively
studied, is well understood, and could serve as a reference policy
rule. The lack of the equivalent to a Taylor rule for macropruden-
tial policy instruments is a severe limitation on the usefulness of a
rule-based performance measure in the context of macroprudential
policies.
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Appendix

Equilibrium in the Simple Model

The first-order conditions for the central bank maximizing the loss
function (3) leads to the following standard targeting criterion:

κ (π̂t − φt) + λ (xt − ut) = 0. (26)

Substituting (26) into (4) yields

π̂t = βEtπ̂t+1 + κ
[
ut − κ

λ
(π̂t − φt)

]
+ et.

When the shocks are i.i.d., Etπ̂t+1 = 0. Hence,

π̂t = κ
[
ut − κ

λ
(π̂t − φt)

]
+ et =

(
1

λ + κ2

) (
λκut + κ2φt + λet

)
.

From (26),

xt = ut −
(κ

λ

)
(π̂t − φt) ,

or

xt = −
(

1
λ + κ2

) (
κet + λκut + λκ2φt

)
.

Social loss in this equilibrium is

Ls
t =

1
2
E0

∑
βi

(
π̂2

t+i + λx2
t+i

)
=

1
2

(
1

1 − β

) (
σ2

π + λσ2
x

)
.

Using the results for equilibrium inflation and the output gap,

Ls
t =

1
2

(
1

1 − β

) [(
λ

λ + κ2

)2

σ2
e +

(
κ

λ + κ2

)2

σ2
v

]

+
1
2

(
1

1 − β

)
λ

[(
κ

λ + κ2

)2

σ2
e +

(
λ

λ + κ2

)2

σ2
v

]

=
1
2

(
1

1 − β

) ⎡
⎣

(
λ

λ+κ2

)
σ2

e

+
(
κ2 + λ3

) (
1

λ+κ2

)2
σ2
v

⎤
⎦ ,

where σ2
v ≡ λ2σ2

u + κ2σ2
φ.
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In the absence of political distortions (σ2
v ≡ 0), social loss is

1
2

(
1

1 − β

) (
λ

λ + κ2

)
σ2

e ≤ Ls
t .

Delegation

Suppose the central bank’s objective is modified by the assignment
of additional weight on achieving inflation stability and on not devi-
ating from an instrument rule. In this case, the central bank aims
to minimize

Lpol
t =

1
2
Ecb

t

∑
βi

[
(π̂t+i − φt+i)

2 + τ π̂2
t+i + λ

(
xt+i − x∗

t+i

)2

+ δ
(
it+i − irt+i

)2
]
.

Policy continues to be set under discretion.

Goal Based

With δ = 0 but τ potentially non-zero, the central bank’s problem
under discretion is

min
π̂t,xt,it

1
2

(1 + τ) π̂2
t − φtπt +

1
2
λx2

t − λutxt

subject to

π̂t = βEtπ̂t+1 + κxt + et

and

xt = Etxt+1 −
(

1
σ

)
(it − Etπ̂t+1 − ϕt) .

Actual inflation and the output gap are given by

π̂t =
[

κ

λ + κ2 (1 + τ)

]
(λut + κφt) +

[
λ

λ + κ2 (1 + τ)

]
et
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xt =
[

λ

λ + κ2 (1 + τ)

]
ut +

[
κ

λ + κ2 (1 + τ)

]
φt

−
[

κ (1 + τ)
λ + κ2 (1 + τ)

]
et,

where each shock is assumed to be i.i.d.
The central-bank-design problem is to pick τ to minimize the

unconditional expectation of social loss. That is, τ minimizes

L =
1
2

1
1 − β

(
σ2

π̂ + λσ2
x

)
.

Using the equilibrium solutions for inflation and the output gap,

L =
1
2

{[
λκ

λ (1 − ρuβ) + κ2 (1 + τ)

]2

σ2
u

+
[

κ2

λ (1 − ρφβ) + κ2 (1 + τ)

]2

σ2
φ

+
[

λ

λ (1 − ρeβ) + κ2 (1 + τ)

]2

σ2
e

+ λ

[
κ (1 + τ)

λ (1 − ρeβ) + κ2 (1 + τ)

]2

σ2
e

+ λ

[
λ (1 − ρuβ)

λ (1 − ρuβ) + κ2 (1 + τ)

]2

σ2
u

+λ

[
κ (1 − ρφβ)

λ (1 − ρφβ) + κ2 (1 + τ)

]2

σ2
φ

}
.

The first-order condition for the value of τ that minimizes L implies

∂L
∂τ

= −κ2 (
λ + κ2) [

1
λ + κ2 (1 + τ)

]3 (
λ2σ2

u + κ2σ2
φ

)
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+ τλ2κ2
[

1
λ + κ2 (1 + τ)

]3

σ2
e

= 0.

Solving for τ, one obtains

τ∗ =
(

λ + κ2

λ2

) (
λ2σ2

u + κ2σ2
φ

σ2
e

)
≥ 0,

which is equation (8).

Rule Based

Now suppose τ = 0 but δ may be non-zero. The central bank’s
problem takes the form

min
π̂,x,i

[
1
2
π̂2

t − φtπt +
1
2
λx2

t − λutxt +
1
2
δ (it − ψππt − ψxxt)

2
]

subject to

π̂t = βπ̂t+1 + κxt + et

xt = xt+1 −
(

1
σ

)
(it − Etπ̂t+1 − ϕt) .

Because the central bank is judged in part on how it sets its instru-
ment, the expectational IS equation becomes relevant.

Let the Lagrangian multipliers on the two constraints be θ and
χ, respectively. The first-order conditions are

π̂t − φt − ψπδ (it − ψππt − ψxxt) + θt = 0

λxt − λut − ψxδ (it − ψππt − ψxxt) − κθt + χt = 0

δ (it − ψππt − ψxxt) + χt

(
1
σ

)
= 0.

Eliminating the Lagrangian multipliers yields a relationship between
the variables appearing in the central bank’s loss function that can
be written as
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it =
1
aδ

[(κ + aδψπ) π̂t + (λ + aδψx) xt − κφt − λut] ,

where a ≡ σ + ψx + κψπ.
With i.i.d. shocks, equilibrium is obtained by jointly solving

π̂t = κxt + et

xt =
(

1
σ

)
ϕt −

(
1
σ

)
it

αδit = (κ + aδψπ) π̂t + (λ + aδψx) xt − κφt − λut.

Doing so yields

π̂t =
[
καδϕt + κλut + κ2φt

λ + κ2 + a2δ

]
+

[
λ + aδ (σ + ψx)
λ + κ2 + a2δ

]
et

xt =
αδϕt + λut + κφt − (κ + aδψπ) et

λ + κ2 + a2δ
.

Using these expressions, social loss is

L =
1
2
a2 (

λ + κ2) [
δ

λ + κ2 + a2δ

]2

σ2
ϕ

+
1
2
λ2 (

λ + κ2) [
1

λ + κ2 + a2δ

]2

σ2
u

+
1
2
κ2 (

λ + κ2) [
1

λ + κ2 + a2δ

]2

σ2
φ

+
1
2

[
λ + aδ (σ + ψx)
λ + κ2 + a2δ

]2

σ2
e +

1
2
λ

[
κ + aδψπ

λ + κ2 + a2δ

]2

σ2
e ,

and the first-order condition for the optimal δ is

∂L
∂δ

= a2δ
(
λ + κ2)2

[
1

λ + κ2 + a2δ

]3

σ2
ϕ

− a2λ2 (
λ + κ2) [

1
λ + κ2 + a2δ

]3

σ2
u

− a2κ2 (
λ + κ2) [

1
λ + κ2 + a2δ

]3

σ2
φ
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+ a

[
1

λ + κ2 + a2δ

]3

×
{

[λ + aδ (σ + ψx)]
[
(σ + ψx)

(
λ + κ2

)
− aλ

]
+ λ (κ + aδψπ)

[
ψx

(
λ + κ2

)
− aκ

] }
σ2

e = 0.

Solving for δ, noting that a ≡ σ + ψx + κψπ,

δ∗ =

(
λ + κ2

) (
λ2σ2

u + κ2σ2
φ

)
(λ + κ2)2 σ2

ϕ + [(σ + ψx) κ − λψπ]2 σ2
e

.

which is equation (9).

Optimal Policy in the Estimated Model

The results reported in section 4 were obtained using the solution
method for optimal discretionary policy of Dennis (2007). The equi-
librium depends on the form of the loss function assigned to the
central bank. Dennis (2007) does not allow for interaction terms
in the loss function of the policymaker between endogenous vari-
ables and policy instruments. Such terms arise in the rule-based
regimes because the squared deviation from the instrument rule,
(it − itrt )2 = i2t − 2iti

tr
t + (itrt )2, involves iti

tr
t and so includes such

interaction terms. Given a specification of social loss an the central
bank’s objective function, the model is solved over a grid of values
for τ and δ; τ∗ and δ∗ are the values that result in the smallest value
of social loss.

Dennis’s method involves writing the model in the form

A0yt = A1yt−1 + A2Etyt+1 + A3xt + A4Etxt+1 + A5vt, (27)

where y is a vector of endogenous variables, x is a vector of controls,
and

vt = i.i.d. [0, Σ] .

The policymaker is assumed to minimizes a loss function given by

Loss (0,∞) = E0

∞∑
t=0

βt [y′
tWyt + 2y′

tUst + x′
tQxt] .
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This differs from Dennis (2007), who assumes U = 0. The solutions
for yt and xt will be of the form

yt = H1yt−1 + H2vt

xt = F1yt−1 + F2vt.

Using these to form expectations of t + 1 variables and substituting
the results into (27) yields

yt = (A0 − A2H1 − A4F1)
−1 (A1yt−1 + A3xt + A5vt)

or

yt = D−1 (A1yt−1 + A3xt + A5vt) . (28)

Dennis provides the first-order conditions for xt under discretion
when U = 0. When U �= 0,

xt = −Φ−1 (
A′

3D
′−1PD−1 + U ′D−1) [A1yt−1 + A5vt] ,

where

Φ ≡
[
Q + A′

3D
′−1PD−1A3 + A′

3D
′−1U + U ′D−1A3

]
,

which reduces to Dennis’s equation (24), (p. 38), when U = 0. This
implies

F1 = −Φ−1 (
A′

3D
′−1PD−1 + U ′D−1) A1 (29)

F2 = −Φ−1 (
A′

3D
′−1PD−1 + U ′D−1) A5 (30)

H1 = D−1 (A1 + A3F1) (31)

H2 = D−1 (A5 + A3F2) . (32)

The matrix P is defined by

P = W + βF ′
1QF1 + βH ′

1UF1 + βH ′
1PH1.

The solution algorithm starts with initial values for H1, H2, F1,
and F2. These are used to solve for D and P . These are then used
in (29)–(32) to obtain updated values for H1, H2, F1, and F2. The
process is repeated until convergence.
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