
CHAPTER THREE

Goals versus Rules as Central 
Bank Performance Measures

Carl E. Walsh

On December 20, 1989, the New Zealand Parliament gave unani-

mous approval to the Reserve Bank of New Zealand Act of 1989, 

thereby formally inaugurating the world’s fi rst infl ation- targeting 

regime. Th e Act also launched a global wave of central bank 

reforms that have clarifi ed the policy responsibilities of central 

banks, increased their independence, and provided clear mea-

sures of accountability against which their performance could 

be judged. Th ese reforms have also promoted a greater level of 

transparency, transforming the way many central banks commu-

nicate their policy decisions and signal their future policy inten-

tions. In general, accountability in infl ation-targeting regimes is 

strengthened by the public nature of the announced target and by 

the requirement that the central bank produce infl ation 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.

A central bank’s performance measure—the observable variable 

(or variables) by which the public and elected offi  cials can judge 
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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 infl ation. A central bank could be assigned 

and held accountable for achieving targets that are not themselves 

among the fi nal goals of monetary policy. For example, in the 

1970s, the US Congress required the Federal Reserve to establish 

target growth rates for the money supply. Money growth rates are 

intermediate targets, neither an ultimate goal of policy nor some-

thing directly controlled as an instrument.

Another alternative would be to judge the central bank’s per-

formance by comparing the central bank’s instrument to the value 

prescribed by a legislated instrument rule. In fact, the US House 

of Representatives and Senate have recently held hearings on bills 

that would establish an interest rate rule, with the Fed required to 

justify deviations of the federal funds rate from the rule. Th e rule 

plays the role of the central bank’s performance measure. Taylor 

(2012) illustrates how an instrument rule can be used to assess ex 

post the Federal Reserve’s policy.

Performance measures can diff er, therefore, in terms of whether 

they focus on ultimate goals of macroeconomic policy while 

allowing for instrument independence, as is the case with infl ation 

targeting, or whether they limit the instrument independence of 

the central bank, as would be the case with a legislated instrument 

rule. Both infl ation targeting and other goal-based regimes such 

as price-level targeting, speed limit policies, and nominal income 

targeting frameworks have been extensively analyzed in the litera-

1. Hearings were held in July 2014. According to the Financial Times report on Janet Yellen’s 

February 25, 2015, testimony before the US House Banking Committee, “the Fed chair swat-

ted 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 Sam Fleming, “Janet Yellen 

defends US central bank independence,” Financial Times, Feb. 15, 2015. See also John Tay-

lor’s recent testimony before the House Subcommittee on Financial Services (July 22, 2015) 

in support of a rule-based strategy.
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ture. However, a similar analysis of regimes that base account-

ability on adherence to an instrument rule is absent from the lit-

erature, a gap the present paper seeks to fi ll.

Of course, there is a huge literature that studies the role of Tay-

lor rules, and variants of Taylor’s original rule have become a stan-

dard method of specifying monetary policy in both theoretical 

and empirical models. Simple rules have played a large role in the 

literature on policy robustness (e.g., Levin and Williams 2003 and 

Taylor and Williams 2010). Ilbas, Røisland, and Sveen (2012) con-

sider model uncertainty and show that including deviations of the 

policy rate from a simple rule can improve macroeconomic out-

comes, allowing the central bank to cross-check its policy against 

a rule that is potentially robust across a variety of diff erent models. 

However, they ignore any distortions to the central bank’s objec-

tives over infl ation and the output gap that might arise from politi-

cal pressures on monetary policy. Th ese distortions play a central 

role in my analysis, while I ignore model uncertainty.

Tillmann (2012) is closest to the present paper in that he consid-

ers outcomes under discretion when the central bank minimizes 

a loss function that diff ers from social loss by the addition of a 

term refl ecting deviations of the policy rate from the rate implied 

by a simple Taylor-type rule. He fi nds that some weight should 

be placed on this new term when infl ation shocks are serially cor-

related, a result similar to that of Clarida, Galí, and Gertler (1999), 

2. To cite just three examples, Vestin (2006) provides an early analysis of price-level target-

ing; 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.

3. Th e monetary policy loss function incorporated into the Norges Bank’s DSGE model 

(N.E.M.O.) actually includes a term of the form (i
t
 – i

t
*) that penalizes deviations of i

t
 from 

a reference interest rate i
t
*. Previous versions of N.E.M.O. set i

t
* equal to the value given 

by a simple instrument rule. Currently i
t
* is equal to the “normal” nominal interest rate, 

defi ned as the rate consistent with infl ation equal to target and a zero output gap. Th is term 

is intended to add an implicit weight on fi nancial imbalances in policy determination. See 

Lund and Robstad (2012) and Evjen and Kloster (2012).
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who found a role for a Rogoff  conservative central banker in a new 

Keynesian model only when infl ation shocks were serially corre-

lated. Walsh (2003a) shows that it can be optimal to place additional 

weight on infl ation even when shocks are serially uncorrelated in 

the face of political distortions that cause the central bank’s objec-

tives to diff er from those of society. Th ese distortions generate a 

rationale for performance measures that is absent from the work 

of Tillmann (2012).

Th e rest of the paper is organized as follows. Th e section on 

Goals, Rules, Independence, and Accountability discusses the dis-

tinction between goal-based and rule-based performance mea-

sures. An important distinction that arises is whether central bank 

reform is designed to constrain the central bank or to constrain 

the government. In the section on Th e Performance of Goal-Based 

and Rule-Based Regimes, I employ a simple model to compare 

two forms of reform. Th e fi rst (and standard) approach empha-

sizes the assignment of an infl ation goal; the second approach 

uses an instrument rule to assess the central bank’s performance. 

Th e simple model allows analytic results to be derived. To evalu-

ate the alternatives in a more realistic setting, an estimated model 

incorporating sticky wages and sticky prices is used in the section 

on Goals and Rules in an Estimated Model with Sticky Prices and 

Wages. Th e fi nal section includes Extensions and Conclusions.

Goals, Rules, Independence, and Accountability

Central bank reforms over the past twenty-fi ve years have been 

aimed at removing, or at least reducing, causes of poor monetary 

policy outcomes. Th ree causes of poor policy have been empha-

sized in the literature. First, short-term political pressures, oft en 

related to a country’s election cycle, can distort policy decisions, 

resulting in an emphasis on near-term economic activity at the 

cost of longer-term objectives. Given that monetary policy oper-
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ates with long lags, a central bank buff eted by short-term political 

pressures might have diffi  culty in achieving longer-term objectives, 

including low and stable infl ation. And, if monetary policy has its 

primary eff ects on infl ation through its infl uence on real economic 

activity, expansionary policies would fi rst produce an economic 

boom, with infl ation coming only later. Th is potentially creates an 

incentive for politicians to pressure central banks for expansionary 

policies timed to election cycles; a boom leading up to an elec-

tion would benefi t incumbents, while the infl ationary costs would 

only be incurred later. Such pressures would be incompatible with 

maintaining low and stable infl ation.

Second, real economic distortions cause ineffi  ciencies that can 

create a systematic bias toward expansionary policies. For exam-

ple, in standard new Keynesian models, monopolistic competition 

in goods and/or labor markets means the economy’s level of eco-

nomic activity in a zero-infl ation environment is too low relative 

to its effi  cient level. While monetary policy can attempt to close 

this gap in the short run by deviating from a policy of price sta-

bility, it cannot systematically and sustainably close it. Attempts 

to do so will ultimately fail, leaving the economy with excessively 

volatile infl ation. Distortions arising from real economic ineffi  -

ciencies and those due to political pressures on central banks may 

be related; the presence of real distortions may explain why poli-

ticians seek to pressure central banks to engage in expansionary 

policies.

Th ird, 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 ineffi  cient intertemporal policy responses to distortion-

ary shocks. Distortions resulting from discretionary policy played 

a large role in the academic literature seeking to explain why 

4. An extensive coverage of political business-cycle models can be found in Drazen 

(2000).
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political pressures or the pursuit of unachievable objectives would 

lead to undesirably high infl ation. In the Barro-Gordon frame-

work used to investigate the infl ation 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 

emphasis on forward-looking expectations, discretion continues 

to produce ineffi  cient outcomes even in the absence of political 

pressures or unsustainable goals.

Given these three potential sources of policy distortions, what 

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 that 

is used to assess policy outcomes. Performance measures provide 

metrics based on observable variables for evaluating the central 

bank’s policy choices. Th e defi nition of the performance measure 

is an important aspect of central bank reform; it aff ects the central 

bank’s incentives and provides the basis for ensuring accountabil-

ity in the conduct of policy.

Infl ation targeting is the primary example of a reform that estab-

lishes a performance measure based on an ultimate goal of policy. 

Th e second type of reform emphasizes rules, with adherence to 

a rule the basis for assessing the central bank’s performance. In 

either case, the power of the performance measure indicates how 

important the measure is in the overall assessment of policy. For 

example, a strict infl ation-targeting regime in which the central 

bank is instructed to care only about achieving the target is an 

example of a high-powered regime.

5. See chapter 7 of Walsh (2010) for a survey of the literature on the infl ation 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).

6. For the theory of performance measures, see Baker (1992), Baker, Gibbons, and Murphy 

(1994), and Frankel (2014).
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Th e model of reform provided by the 1989 Reserve Bank of 

New Zealand Act and the associated Policy Targets Agreement 

between the central bank and the government was one that 

focused on an ultimate goal, a goal achievable by monetary policy. 

It essentially created a contract between the elected government 

and the central bank designed to aff ect the policy choices of the 

Reserve Bank by altering the incentives of both the government 

and the central bank. Incentives were aff ected by publicly estab-

lishing a clear policy goal, assigning responsibility for achieving it 

to the Reserve Bank, and establishing a system of accountability 

based on the goal. Th e elected government could alter the bank’s 

goal by changing the Policy Targets Agreement, but this had to 

be done in a public  manner, and the government could not inter-

fere in the  implementation of monetary policy. Th e Act, together 

with the Policy Targets Agreement, created a performance mea-

sure for the Reserve Bank; it was to be evaluated on the basis of the 

consistency between its policy actions and the achievement of its 

infl ation target.

Th e public nature of the goal helped insulate the central bank 

from political pressures; 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 infl uence pol-

icy decisions. Th us, a key characteristic of the reform was to con-

strain elected governments from infl uencing the implementation 

of monetary policy.

While greater independence may shield monetary policy from 

political infl uences, it cannot ensure policy is only directed toward 

7. Walsh (1995b) and Walsh (1995a).

8. Important 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 infl ation is provided by 

Posen (1993). Th e negative relationship between indexes of central bank independence and 

infl ation held only for developed economies. Carlstrom and Fuerst (2009) fi nd increases in 

central bank independence can account for two-thirds of the better infl ation performance 

among industrialized economies over the past twenty years.
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achieving obtainable goals. An independent monetary authority 

may still face a temptation to pursue unsustainable objectives if, 

for example, real distortions imply steady-state output is ineffi  -

ciently low. Th us, the reforms instituted in New Zealand focused 

on an achievable goal of monetary policy—infl ation—while allow-

ing the central bank the independence to achieve this goal. In the 

terminology of Debelle and Fischer (1994), the Act established a 

central bank that lacked goal independence but enjoyed instru-

ment independence.

Th is type of reform—clear specifi cation of goals together with 

greater central bank independence—became common during the 

1990s. 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 infl ation. 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 defi ne goals 

off ered the best blueprint for central bank reform.

Central bank reforms emphasizing goals, instrument indepen-

dence, and accountability are not the only shape reforms could 

have taken. An alternative could defi ne performance measures 

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 implementation 

was widely discussed, and proposals for establishing target growth 

rates for various monetary aggregates were common. In 1975, a 

9. Th e academic literature based on the model of Barro and Gordon (1983) generally did not 

distinguish between politically generated pressures for economic expansions and socially 

effi  cient but unsustainable attempts by the central bank to generate expansions. Both were 

captured by assuming that, even with fl exible prices and wages, the economy’s output would 

be below the desired level.

10. Th e movement of many central banks toward greater independence and transparency 

is discussed by Crowe and Meade (2007) and Blinder, Ehrmann, Fratzscher, De Haan, and 

Jansen (2008). See Dincer and Eichengreen (2014) for an updated measure of transparency 

that illustrates this trend.
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US House of Representatives concurrent resolution called on the 

Federal Reserve to publicly announce monetary growth targets. 

Th e 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 achiev-

ing the targets. Th e 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 ultimate goals of macroeconomic policy. However, the 

Fed was allowed to defi ne its growth rate targets, weakening the 

target’s role in constraining the Fed and in promoting accountabil-

ity. Any constraining eff ect of announced monetary growth targets 

was further weakened by the Fed’s practice of rebasing the level 

of the target path for monetary aggregates annually, ensuring that 

past target growth rate misses were compounded into the level of 

the monetary aggregates.

Intermediate targets generally served as poor performance mea-

sures for monetary policy as the correlation between the targets 

and the ultimate objectives of monetary policy was oft en weak. In 

the United States, rapid monetary growth combined with falling 

infl ation in the early 1980s made the aggregate targets poor guides 

for policy; the practice of base drift , while allowing the Fed greater 

fl exibility in setting policy, weakened the usefulness of monetary 

growth rate targets as a means of ensuring policy accountability.

Rather than using a goal such as infl ation as the central bank’s per-

formance measure, the central bank could be assessed by compar-

ing the setting of its instrument to a benchmark rule for the  policy 

11. See Walsh (1987).

12. For an analysis of base drift  and the conditions under which it can be appropriate, see 

Walsh (1986). Infl ation 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).

13. In a similar manner, infl ation targeting weakens accountability if price stability is the 

actual goal, as it is in many central bank charters.
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instrument. A strict, or high-powered, rule-based system would 

eliminate any instrument independence and completely remove 

discretion from the policy process, directly solving any problems 

that arise from allowing policymakers 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.

But just as an infl ation targeting regime does not need to be one 

of strict infl ation targeting, a rule-based system does not need to 

be a strict (high-powered) regime. A fl exible rule-based regime, 

much like fl exible infl ation targeting, would establish a rule but 

allow the central bank to deviate from the rule. Deviations would 

then need to be explained, or justifi ed, by policymakers, just as a 

failure to meet an infl ation target requires policymakers to explain 

why the target was missed. Th e power of the rule as a performance 

measure would depend on the weight given to such deviations in 

evaluating and holding the central bank accountable. Th e advan-

tage of a rule-based system is that it increases the predictability 

of policy, is transparent, and simplifi es the process of ensuring 

accountability.

Legislating rules for the central bank reduces both goal and 

instrument independence. As Tirole (1994) notes, rules are 

imposed when agents cannot be trusted with discretion. 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, 

14. Walsh (1995b) showed that aligning the central bank’s incentives with observables such 

as infl ation 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.

15. Taylor (2012) provides an example of how the Taylor rule can be used to assess Federal 

Reserve performance.
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2012, 2013). He suggests overall macroeconomic performance was 

superior during periods in which the Federal Reserve acted in a 

systematic, predictable manner, and that forcing the Fed to adhere 

more closely to a rule would improve economic outcomes. Aft er 

reviewing rules versus central bank independence, he concludes, 

“Th e policy implication is that we need to focus on ways to ‘legis-

late’ a more rule-based policy” (Taylor 2011, 16).

Given the unprecedented actions by the Federal Reserve and 

other central banks during the fi nancial crisis, it is not surprising 

that proposals have emerged for rule-based reforms designed to 

limit the Fed’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 Fed. First, the Federal Open Market Com-

mittee (FOMC) would be required to identify a Directive Policy 

Rule, which would identify the policy instrument 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 Policy Inputs” (section 

2C(c)(2)). Intermediate Policy Inputs, defi ned 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 infl ation (together with its defi nition and 

method of calculation) and at least one of (i) an estimate of real, 

nominal or potential GDP, (ii) an estimate of a monetary aggregate, 

or (iii) an interactive variable involving the other 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 coef-

fi cients of the Directive Policy Rule (section 2C(c)(4)).”

Perhaps more signifi cantly in terms of constraining the Fed’s 

fl exibility, the proposed legislation also defi nes a Reference Policy 

Rule and section 2C(c)(6) requires that the FOMC must report 

“whether the Directive Policy Rule substantially conforms to the 
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Reference Policy Rule.” If it doesn’t, the FOMC will need to pro-

vide a “detailed justifi cation” for any deviation of the Directive 

Policy Rule and the Reference Policy Rule.

Th e proposed bill is quite specifi c about the Reference Policy 

Rule. Section 2C(a)(9) defi nes the Reference Policy Rule as the 

federal funds rate given by

 i
GDP

GDPt
RPR

t
t

t
potential= + −( ) + ⎛

⎝
⎜

⎞

⎠
⎟−4 1 5 2 0 51. . ln ,π  ()

where π
t–

 is the infl ation rate over the previous four quarters. 

Th is reference policy rule is the Taylor rule (Taylor 1993). If aver-

age infl ation is equal to 2 percent and the gap between GDP and 

potential is zero, then the policy rate will equal 4 percent. Th us, the 

rule assumes an infl ation target of 2 percent and an average real 

interest rate of 2 percent.

Federal Reserve Chairwoman Janet Yellen said July 16, 2014, 

in testimony before the House Financial Services Committee, “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 July 9, 2014, Wall Street Journal opinion piece 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 can-

not or should not be achieved due to changing market conditions.” 

If such a situation occurred, the FOMC would have forty-eight 

hours to provide the US comptroller general and Congress with 

an explanation 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.

Rule-based performance measures suff er from at least three 

potential problems. First, determining the right rule is diffi  cult. 
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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 specifi c model, 

so changes in the economy’s structure or our understanding of it 

will produce changes in the optimal rule. Th ird, 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 meaningful if interest rates were at the zero lower bound, nor 

would it give guidance for balance-sheet policies. Th us, instru-

ment rules are likely to be less robust to structural changes than 

goal-based systems. However, early work such as Levin, Wieland, 

and Williams (1999) and Rudebusch (2002) suggested simple rules 

may be robust to model uncertainty. Th ese considerations argue 

for adopting a simple but robust rule such as the Taylor rule but 

one that also includes escape clauses. Choosing which rule, and 

how accountability 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 imple-

ment a bad rule.

Table 3.1 summarizes the general characteristics of goal-based 

and rule-based reforms. I exclude examples of reforms based on 

intermediate targets such as money growth rates as they are inef-

fi cient systems both for achieving ultimate goals and for restricting 

the central bank’s instrument setting. Goal-based and rule-based 

16. But alterations in the economy’s structure can also aff ect policy goals. For example, a 

change in price indexation would change the defi nition of infl ation volatility that generates 

ineffi  ciencies and that should appear in the measure of social welfare.

17. See also Taylor and Williams (2010). Svensson (2003) provides a general critique of rely-

ing on Taylor rules, while Benhabib, Schmitt-Grohé, and Uribe (2001) argue Taylor rules 

do not rule out ZLB equilibria.
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TABLE 3.1: Types of Central Bank Reforms

Goals Based Rules Based

Examples Infl ation 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

Source: Author’s calculations

reforms have diff erent implications for a central bank and for 

 macroeconomic outcomes. Th ey diff er in terms of the type of 

independence the central bank enjoys and in terms of whom they 

are designed to constrain. Both can allow for fl exibility and both 

provide the public with the ability to assess policy and, in prin-

ciple, hold the central bank accountable.

Under rule-based accountability, 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. In contrast, 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.
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The Performance of Goal-Based 
and Rule-Based Regimes18

In this section, a simple model is used to highlight the tensions 

that arise between accountability and fl exibility under diff er-

ent performance 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 eff ects of dif-

ferent 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 infl ation rate, taken 

as exogenous and constant for simplicity, and defi ne π̂
t
 ≡ π

t
 – π* 

as actual infl ation relative to the optimal rate. Assume social loss 

is given by

 L E xt
s i

t i t i= +( )∑ + +

1
2 0

2 2β π λˆ , ()

where x
t
 ≡ x

t
 – x* is the (log) gap between output and the socially 

effi  cient output level. Policy is delegated to a central bank with 

instrument independence but subject to possible political pres-

sures that aff ect the goals the central bank pursues. Specifi cally, 

assume that absent any assignment of a performance measure, the 

central bank acts to minimize

 L E x ut
cb

t
cb i

t i t i t i t i= −( ) + −( )⎡
⎣

⎤
⎦∑ + + + +

1
2

2 2
β ϕ λπ̂  ()

where φ and u are mean zero stochastic shocks that represent devi-

ations of the central bank’s objectives from their socially optimal 

values. Th ese can be thought of as representing unmodeled politi-

cal pressures aff ecting the policy choices of the central bank or 

18. Th is and the following sections are reprinted from Walsh (2015), which is available at 

http://www.ijcb.org/journal/ijcb15q4a10.htm and which contains an appendix that provides 

details on the derivations of all results.
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simply 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 fi scal tax/subsidy 

policy is in place that eliminates any steady-state ineffi  ciencies. 

Th us, I ignore distortions arising from attempts to systematically 

aff ect the level of steady-state output.

Th e economy is characterized very simply by a new Keynesian 

Phillips curve given by

  ()

and an expectational Euler equation given by

 x E x i Et t t t t t t= − ⎛
⎝
⎜

⎞
⎠
⎟ − −( )+ +1 1

1
σ

π φˆ , ()

where ϕ
t
 and e

t 
are taken to be exogenous stochastic processes. 

Equation (4) is consistent with the standard Calvo model if fi rms 

who do not optimally choose their price instead index their price 

to π*. Under optimal discretionary policy with i.i.d. shocks, the 

unconditional expected social loss is

 Lt
s

e u=
−

⎛

⎝
⎜

⎞

⎠
⎟ +
⎛
⎝
⎜

⎞
⎠
⎟ + +( )

+
⎛
⎝
⎜

⎞
⎠
⎟ +

1
2

1
1

1
2

2 3 2
2

2
2 2 2

β
λ

λ κ
σ λ κ

λ κ
λ σ κ σσϕ

2( )
⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

 ()

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 2

2

−
⎛

⎝
⎜

⎞

⎠
⎟ +
⎛
⎝
⎜

⎞
⎠
⎟ ≤

β
λ

λ κ
σe t

sL .

I next investigate whether holding the central bank accountable 

for achieving a goal such as the infl ation rate or for adhering to a 

rule for setting the instrument can help lower social loss.
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Delegation

Government in a pre-game stage defi nes a performance measure 

for the central bank. A goal-based regime specifi es the central 

bank’s objectives in terms of π and/or x, the two ultimate objec-

tives on which social welfare depends. A rule-based regime speci-

fi es that assessment of the central bank’s performance is based 

on a comparison of the policy instrument and the value implied 

by a simple 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 minimiz-

ing deviations of outcomes from the bank’s assigned performance 

measures. Th e 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 dis-

cretion to minimize

 L E x x i it
cb

t
cb i

t i t i t i t i t i t i= −( ) + −( ) + + −∑ + + + +
∗

+ +

1
2

2 2 2β π ϕ λ τπ δˆ ˆ tt i
r
+( )⎡

⎣⎢
⎤
⎦⎥

2
,  ()

where τ is the implicit weight placed on achieving the infl ation 

target (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. We can 

rewrite L
t
cb as

L x x it
cb

t
cb i

t i t i t i t i t i t i= + − − +∑ + + + + + +

1
2

1 2 22 2E β τ π ϕ π λ δ[( )ˆ ˆ (λ u tt i t i
ri+ +− ) ],2

where terms independent of policy have been dropped.

19. For simplicity, I only consider goal-based regimes defi ned in terms of infl ation and not 

the output gap.

20. For evidence that the Fed has implicitly placed some weight on the Taylor rule, see Kahn 

(2012) and Ilbas, Røisland, and Sveen (2013).
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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. Th e distortion-

ary shocks φ
t+i

 and u
t+i

 also reduce welfare. Th e question for central 

bank design is whether a goal-based system with τ >  or a rule-

based system with δ >  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 fi rst consider the case of a goal-based regime in which δ =  

but τ is chosen optimally. Th en the case of a rule-based regime 

with τ =  and δ chosen optimally is analyzed. Finally, the case in 

which both τ and δ are jointly chosen is considered.

The Assignment of Goals

When the government assigns objectives to the central bank based 

on realized infl ation, we have the case studied in Walsh (2003a). 

Th e analysis in that paper only considered distortionary shocks 

aff ecting the output objective of policy (i.e., u ≠  but φ ≡ ) and 

also assumed the central bank had imperfect information about 

cost shocks, an extension I ignore here.

With δ = , the central bank’s problem under discretion can be 

written as

min ˆ ˆ
ˆ , ,π

τ π ϕ π λ λ
t t tx i t t t t t tx u x1

2
1 1

2
2 2+( ) − + −

subject to (4) and (5). Th e nominal interest rate i is the instrument 

of monetary policy. Shocks are assumed to be i.i.d. It is straight-

forward to show that equilibrium infl ation and the output gap are 

given by

21. Th e case of serially correlated shocks is dealt with in the numerical analysis of section 4 

based on an estimated model.
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π̂
κλ κ ϕ λ
λ κ τt

t t tu e
=

+ +
+ +( )

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

2

2 1

x
u e

t
t t t=
+ − +( )
+ +( )

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥

λ κϕ κ τ

λ κ τ

1
12 .

Th e central-bank-design problem is to pick τ to minimize the 

unconditional expectation of social loss. Th e optimal value of τ is 

given by

 τ
λ κ
λ

λ σ κ σ

σ
ϕ∗ =

+⎛

⎝
⎜

⎞

⎠
⎟

+⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ ≥

2

2

2 2 2 2

2 0u

e

. ()

If φ
t
 ≡ , (8) reduces to the case considered in Walsh (2003a). 

In this case, τ* = (λ + κ)(σ
u
  / σ

e
) increases linearly in λ and in 

the volatility of the distortionary shock to policymakers’ goals (σ
u
) 

relative to the volatility of cost shocks (σ
e
). In the absence of both 

distortionary shocks u and φ, τ* = , consistent with the fi ndings 

of Clarida, Galí, 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. 

Th e 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 π̂
t
. Equivalently 

expressed, the more variable the wedge between social objectives 

and goals pursued by the central bank, the more high-powered (or 

the stricter) the infl ation-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 fl exible infl ation 

targeting regime is desirable. With more potential gain from fl exi-

bility, the optimal regime assigns less weight to achieving the infl a-

tion target. Importantly, τ* is independent of aggregate demand 

shocks operating through the expectational IS  relationship, as the 
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central bank always has an incentive to neutralize the impact of 

such shocks on infl ation and the output gap.

The Assignment of Rules

Now suppose a legislated instrument rule is used to assess the 

central bank’s performance. In contrast to objectives based on an 

ultimate goal such as infl ation, the central bank’s objectives are dis-

torted based on how it sets its actual policy instrument. In terms 

of (7), τ =  but δ may be non-zero. Th e central bank’s problem 

takes the form

min ˆ ˆ ( )
ˆ , ,π

π ϕ π λ λ δ
x i t t t t t t t t

rx u x i i1
2

1
2

1
2

2 2 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 

relevant for its policy choice. Assume that the reference rule is 

defi ned by

i xt
r

t x t= +ψ π ψπ .ˆ

Th e fi rst-order conditions for the central bank’s problem imply

i i
a

x ut t
r

t t t t= + −( ) + −( )⎡⎣ ⎤⎦
1
δ

κ π ϕ λˆ ,

where

a ≡ + +σ ψ ψπx κ .

In the absence of the rule-based performance measure, the central 

bank would set the term in brackets equal to zero. Th e 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 
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unconstrained optimality condition plays in the setting of i
t
 and 

the closer i
t
 comes to equaling the benchmark rule value.

For the case of serially uncorrelated shocks, equilibrium infl a-

tion and the output gap are equal to

π̂
καδφ κλ κ ϕ

λ κ δ

λ δ σ ψ

λ κ δt
t t t xu

a
a

a
=

+ +
+ +

⎡

⎣
⎢

⎤

⎦
⎥ +

+ +( )
+ +

⎡

⎣
⎢
⎢

⎤

⎦

2

2 2 2 2 ⎥⎥
⎥
et

x
u a e

at
t t t t=
+ + − +( )

+ +

αδφ λ κϕ κ δψ

λ κ δ
π

2 2 ,

and social loss is

L = +( )
+ +

⎡
⎣⎢

⎤
⎦⎥

+ +( )
+ +

⎡
⎣⎢

⎤
⎦⎥

1
2

1
2

12 2
2 2

2
2 2 2

2 2

2

a λ κ
δ

λ κ δ
σ λ λ κ

λ κ δφa a
σσ

κ λ κ
λ κ δ

σ
λ δ σ ψ λ κ δψ

ϕ

u

x

a
a a

2

2 2
2 2

2
2

21
2

1 1
2

+ +
+ +

⎡
⎣⎢

⎤
⎦⎥

+
+ + + +

( )
[ ( )] [ xx

ea
]

[ ]
.

2

2 2 2
2

λ κ δ
σ

+ +

⎧
⎨
⎪

⎩⎪

⎫
⎬
⎪

⎭⎪

Minimizing L with respect to δ implies the optimal weight on the 

rule-based objective is

 δ
λ κ λ σ κ σ

λ κ σ σ

ϕ

φ

∗ =
+( ) +( )
+( ) +

2 2 2 2 2

2 2 2 2

u

eΛ
, ()

where

 Λ ≡= +( ) −⎡⎣ ⎤⎦σ ψ κ λψπx
2
. ()

To help interpret the expression for δ*, assume initially that there 

are no aggregate demand shocks (ϕ ≡ ). In this special case,

 δ
λ κ λ σ κ σ

σ
ϕ∗ =

+⎛

⎝
⎜

⎞

⎠
⎟

+⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

2 2 2 2 2

2Λ
u

e

. ()

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

(λσ
u
 + κσ

φ
)/ σ

e
; as the variability of distortionary shocks u and φ 
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increases relative to the variability of cost shocks e, the optimal τ* 

and the optimal δ* both increase. Th ey do so for the same reason: 

allowing the central bank less fl exibility becomes desirable when 

distortionary shift s in goals are more variable. Th e optimal τ* and 

δ* are both decreasing in the volatility of infl ation shocks; as the 

scope for welfare-improving stabilization policy increases, the cost 

of distorting the central bank’s objectives by requiring it either to 

place more weight on infl ation variability or to match the bench-

mark instrument rule becomes more costly.

Th e expression for δ* given in (11) was derived for arbitrary 

policy response coeffi  cients ψ
x
 and ψ

π
. Suppose instead that these 

were optimally chosen. For example, continuing with the special 

case of no demand shocks and serially uncorrelated cost and dis-

tortionary shocks, the optimal interest rate rule can be expressed 

in terms of a reaction to either the output gap or to infl ation; 

that is, only one response coeffi  cient is needed. Let ψ
x
 = ; the 

optimal response to infl ation is then equal to ψ
π
* = σκ / λ. One can 

show that

lim .
ψ ψπ 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 fl exibility.

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 

interest rate (i.e., ϕ ≠ ), the optimal penalty on deviations from 

the rule can be written as

δ
λ λ σ κ σ

σ
λ

τϕ∗ ∗=
+⎛

⎝
⎜

⎞

⎠
⎟

+⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ =

⎛

⎝
⎜

⎞

⎠
⎟

κ2 2 2 2 2

2

2

Δ Δ
u

e

,

where
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Δ Λ Λ≡ + +( )
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ ≥λ κ

σ

σ
φ2 2
2

2
e

.

Th us, demand shocks (σ
ϕ
 > ) call for putting less weight on devia-

tions from the rule. Th is result is very intuitive—the specifi ed rule 

does not allow for interest rate movements directly in response to 

demand shocks; an optimal policy would. Th erefore, as demand 

shocks become a larger source of volatility, the optimal δ falls. If 

ψ
x
 =  and ψ

x
 = ψ

x
* so that the assigned rule is consistent with the 

optimal response to infl ation shocks, Λ =  and

δ
λ κ

λ σ κ σ

σ
ϕ

φ

∗ =
+

⎛
⎝
⎜

⎞
⎠
⎟

+⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ ≥

1 02

2 2 2 2

2
u .

In this case, the optimal value of δ is non-negative, independent 

of infl ation shocks, but decreasing in the variance of demand 

shocks.

Jointly Optimal Goal- and Rule-Based Regimes

Th e special cases just considered showed how setting τ and δ both 

involve a similar trade-off  between the benefi ts of reducing fl ex-

ibility to limit distortions and the costs of reducing the ability of 

the central bank to pursue socially desirable stabilization policies. 

Th e dependence of the power of goal-based and rule-based mea-

sures on the relative volatility of underlying shocks is reminiscent 

of the classic Poole results on instrument choice (Poole 1970). 

Poole showed that an interest rate instrument performed bet-

ter than a monetary aggregate instrument in the face of fi nancial 

market shocks, while the reverse was true in the face of aggregate 

demand disturbances. In a similar manner, equations (8) and (9) 

suggest 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 infl ation dominate. In general, Poole’s 
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analysis implies optimal simple rules will depend on the relative 

variances of the model’s underlying shocks. Similarly, one might 

expect that the weight to give to a goal-based performance mea-

sure relative to a rule-based measure may depend on the relative 

volatility of the model’s shocks. Th e fact that, as shown by (8) and 

(9), the optimal τ is independent of demand shock volatility but 

decreasing in cost shock volatility while δ is decreasing in the vol-

atility of demand shocks suggests there might be potential gains 

from using both forms of performance measures.

To assess the joint determination of the optimal values of τ and 

δ, I set κ = ., consistent with a Calvo model of price adjust-

ment with the fraction of non-optimally adjusting fi rms equal to 

75 percent per quarter combined with log utility (σ = ) 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. Th e parameters of 

the rule are set equal to their Taylor-values of ψ
x
 = . and ψ

x
 = 

.. 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. Th e 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 

variances aff ect the optimal power of the goal-based versus rule-

based regimes.

To assess the relative roles of τ and δ when both are chosen 

optimally, I report the ratio of their optimal values as the variances 

of the disturbances vary. Figure 3.1 plots τ*/δ* as a function of the 

variances of the fundamental demand and cost shocks σ
ϕ
 and σ

e
. 

22. See Walsh (2010), pp. 513–521.

23. Th is implies a value of λ equal to (κ/θ
p
)( + η) / ( – a), where θ

p
 is the price elasticity 

of demand faced by fi rms, η is the inverse wage elasticity of labor supply, and  − a is the 

elasticity of output with respect to labor. For θ
p
 =, η =  and a = ., this implies λ = 

.. See (21).
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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 

measured 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 infl ation 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 λσ
u
 + κσ

φ
 —that is, an 

increase in the volatility of the distortionary shift s in objectives—

would increase τ* when δ =  and δ* when τ=. In fact, these two 

equations imply the ratio between τ* and δ* is independent of the 

volatility of the distortionary shocks u and φ but depends on the 

relative variances of demand and cost shocks:

FIGURE 3.1: Ratio of optimal τ to optimal δ when jointly optimized as function 

of the variances of demand (σ
ϕ
) and cost (σ

e
) shocks.

Source: Author’s calculations.

ϕ
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Th is 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 

constant as λσ
u
 + κσ

φ
 increases. Th us, fi gure 3.1 is independent 

of λσ
u
 + κσ

φ
. While the optimal measure of performance places 

some weight on deviations from the infl ation goal and devia-

tions from the interest rate rule, the fundamental choice between 

a goal-based and a rule-based performance measure depends on 

the relative importance of the underlying shocks to private sector 

consumption and price-setting behavior.

Conclusions from the Simple Model

Th e simple model utilized in this section suggests that when politi-

cal (or other) pressures cause transitory distortions to the objec-

tives the central bank pursues relative to society’s goals, there can 

be a role for both goal-based reforms and rule-based reforms. Both 

establish performance measures that aff ect the central bank’s incen-

tives and therefore aff ect 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 infl ation and 

for punishing deviations from the Taylor rule. Th ese expression 

for τ* and δ* showed that increases in the variance of shocks that 

distorted the central bank’s objectives called for increasing the 

power of both types of accountability measures. Increased vola-

tility of cost shocks reduces the weight that should be placed on 

infl ation goals as limiting the fl exibility to respond to these shocks 

becomes more costly. Under goal-based accountability, demand 

shocks do not aff ect the optimal power as the central bank already 

has an incentive to neutralize demand shocks. In contrast, demand 
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shocks reduce the optimal power of the rule-based system since 

the Taylor rule does not allow for shift s in the equilibrium real rate 

of interest.

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

Th e previous section considered the use of goal-based and rule-

based policy regimes using a very simple model in which some 

analytical results could be obtained and some results required 

a calibrated version of the model. In this section I consider the 

eff ects of τ and δ in an estimated new Keynesian model of sticky 

prices and wages based on Erceg, Henderson, and Levin (2000). 

As was clear from the expressions for τ* and δ* obtained in the 

previous section, their values will depend importantly on the rela-

tive volatility of diff erent shocks. Th us, obtaining these values from 

an estimated model will provide a more realistic assessment of the 

performance of goal-based versus rule-based incentive systems.

Th e basic model is standard and details of its derivation can be 

found in Erceg, Henderson, and Levin (2000) or chapter 6 of Galí 

(2008). Th e model takes the following form:

 y E y i Et t t t t t t= − − − −( )⎡⎣ ⎤⎦+ +1 1 1π ρ χχ  ()

 1 1 1+( ) = + + − +( )+ −βδ π β π δ π κ ω μp t t t p t p t t t
pE mpl  ()

 1 1 1+( ) = + + + −( )+ −βδ π β π δ π κ μ ωw t
w

t t
w

w t
w

w t t
w

tE mrs  ()

 ω ω π πt t t
w

t z te= + − +−1 ,  ()

 mpl aht t= −  ()

 mrs y ht t t t= + −η χ  ()
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 y a ht t= −( )1  ()

 g y y et t t z t= − +−1 , , ()

where y is output, ω the real wage, π infl ation, πw wage infl ation, 

mpl the marginal product of labor, mrs the marginal rate of substi-

tution between leisure and consumption, h hours, and g the growth 

rate of output. Aggregate productivity is assumed subject to a ran-

dom walk process with innovation e
z,t

, so output, the real wage, the 

marginal product of labor, and the marginal rate of substitution 

between leisure and consumption are all defi ned as log deviations 

from the permanent component of productivity. Other variables 

are expressed as log deviation from their steady state values (includ-

ing zero steady-state rates of price and wage infl ation). 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, ρ
x
 denoting the AR(1) coeffi  cient for χ and e

x,t
 

denoting its innovation. Th e fi rst equation is a standard Euler con-

dition linking the marginal utility of consumption in periods t and 

t + . Th e next two equations are reduced-form expressions for price 

and wage infl ation, where δ
p
 and δ

w
 are the degrees of indexation in 

price- and wage-setting. Th e parameter η is the inverse wage elastic-

ity of labor supply;  − 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 inter-

temporal substitution in consumption is set equal to one.

Th e elasticity of infl ation with respect to real marginal cost is 

equal to

κ
ϕ βϕ

ϕ θp

p p

p pa a
=

−( ) −( ) −
− +

1 1 1
1

a

where  – φp is the fraction of fi rms optimally adjusting price each 

period and θ
p
 is the price elasticity of demand facing individual 
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fi rms. Similarly, the elasticity of wage infl ation with respect to the 

gap between the marginal rate of substitution between leisure and 

consumption and the real wage is

κ
ϕ βϕ

ϕ ηθw

w w

w w=
−( ) −( )

+

1 1 1
1

,

where  – φw is the fraction of wages optimally adjusting each 

period and θ
w
 is the wage elasticity of demand for individual labor 

types.

For estimation purposes, the model is closed with a specifi ca-

tion 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

i i y vt i t i t g t t= + −( ) +( ) +−ρ ρ φ π φπ1 1

where v is an exogenous policy shock.

Estimation

Th e model is estimated by Bayesian methods over the period 

1984:1–2007:4, corresponding to the Great Moderation. A simi-

lar version of the Erceg, Henderson, and Levin model has been 

estimated over 1984:1–2008:2 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, infl ation, wage 

infl ation, and the nominal interest rate are treated as observables. 

Output is measured by chained real GDP defl ated by the civilian 

population age sixteen and over. Infl ation is measured by the log 

change in the GDP defl ator, while wage infl ation is the log change 

in hourly compensation in the non-farm business sector. Th e 
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TABLE 3.2: Prior and posterior distributions: Structural parameters

Priors 
prior 
dist. mean s.d.

Posterior 
mean 5% 95%

Structural 
parameters
 η gamma 4.34 0.25 3.7812 2.6792 4.6645
 δp beta 0.5 0.15 0.3690 0.3090 0.4410
 δw beta 0.5 0.15 0.2325 0.2000 0.2606
 φp beta 0.75 0.1 0.2081 0.0914 0.3218
 φw beta 0.75 0.1 0.1891 0.0703 0.2946

Monetary policy
 ρi beta 0.83 0.1 0.5144 0.5000 0.5329
 ϕ

π
gamma 2 0.25 2.7303 2.4659 2.9993

 ϕg gamma 0.35 0.05 0.4404 0.3822 0.5000

Disturbances
 ρ

χ
beta 0.9 0.2 0.9015 0.8692 0.9350

 ρ
μ

p beta 0.9 0.2 0.9886 0.9646 0.9999
 ρ

μ
w beta 0.9 0.2 0.1421 0.0100 0.2937

 ρ
v

beta 0.3 0.2 0.4634 0.3611 0.5595
 σ

z
invg 1.0 0.2 0.6567 0.5766 0.7324

 σ
χ

invg 1.0 0.2 1.1921 0.9488 1.3864
 σ

v
invg 1.0 0.2 0.4412 0.4109 0.4705

 σ
μ

p invg 1.0 3 1.2011 1.0027 1.3801
 σ

μ
w invg 1.0 3 4.9443 3.9333 5.9998

Source: Author’s calculations

interest rate is the eff ective federal funds rate. All four observables 

are measured at quarterly rates. Th e values σ = , β = ., a = 

., θ
p
 = , and θ

w
 = . were fi xed, where the latter two values 

follow Galí (2013). Table 3.2 reports the prior distribution, means, 

and standard deviations, together with the posterior means and 

confi dence intervals of the estimated parameters.

24. Th e estimation period is chosen to exclude the post-2008 period during which the fed-

eral funds rate was eff ectively at zero. Th e implications of the zero lower bound for goal-

based and rule-based performance measures are discussed in the concluding section.
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Welfare Measures

In viewing central bank design as an issue of delegation, the objec-

tives pursued by the central bank may diff er from those of society, 

either because the central bank’s evaluation of economic outcomes 

diff ers inherently from society’s or because the central bank has 

been assigned objectives that diff er from those of society. Th e 

former case corresponds to Rogoff ’s conservative central banker, 

a policymaker whose preference for low and stable infl ation is 

greater than that of the public. Th e latter is the case considered in 

this paper, in which policymakers share society’s preferences but 

have been assigned objectives that may diff er from those of soci-

ety. In either case, it is necessary to specify two sets of preferences: 

those taken to represent society’s and those that underlie the cen-

tral bank’s policy choices.

In specifying these preferences, much of the monetary policy 

literature, including work on infl ation targeting, takes the objec-

tives of the central bank to be represented by a quadratic loss 

function in infl ation squared (or squared deviations of infl ation 

from target) and an output gap squared. Th ese objectives are then 

also implicitly identifi ed 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 diff er. Alternatively, in models based on the prefer-

ences 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 standard quadratic loss function aug-

mented by the performance measures assigned to the bank. Or 

one could assume the policymaker cares about the welfare of the 
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 representative household, in addition to the performance mea-

sures that have been assigned. Each of these alternatives could 

then allow for distortionary shocks to the policymaker’s output 

objective. Table 3.3 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 sec-

tion, six of the eight possible combinations of objectives will be 

considered; these combinations are indicated in the table. I have 

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 

representative household to evaluate outcomes, as these combina-

tions of preferences seem of limited relevance.

Th e ad hoc measure used to evaluate outcomes from society’s 

perspective is taken to be

 L E xt
s adhoc

t
i

i
t i x t i

, ˆ ,= +( )
=

∞

+ +∑1
2 0

2 2β π λ  ()

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-infl ation 

effi  cient equilibrium. In the context of the sticky-price, sticky-

wage model, Erceg, Henderson, and Levin (2000) show that

25. I assume fi scal taxes and/or subsidies are in place to ensure the steady-state allocation 

is effi  cient.

TABLE 3.3: Alternative welfare measures

Society

Ad hoc Welfare based

Central bank Ad hoc x x
Ad hoc w/ distorted output gap x x
Welfare based x
Welfare based w/ distorted 
output gap

x

Source: Author’s calculations 
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  ()

where

λ
κ

θ
η

x
p
p a

=
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟

+
−

⎛
⎝
⎜

⎞
⎠
⎟

1
1

λ
κ

κ
θ
θw

p

w

w

pa= −( )
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟
⎛

⎝
⎜

⎞

⎠
⎟1 .

Since the weight on output gap volatility in L
t
s,adhoc is ad hoc, I 

employ the same value for λ
x
 in (20) as for λ

x
 in (21). Based on the 

estimated parameters reported in table 3.1, λ
x
 = . and λ

w
 = 

..

Th e central bank is assumed to minimize a loss function that 

is augmented by the performance measures which place addi-

tional weight on infl ation volatility and deviations from an instru-

ment rule:

L L E i it t
cb

t
i

i
t i t i t i

r= + + −( )⎡
⎣⎢

⎤
⎦⎥=

∞

+ + +∑1
2 0

2 2
β τπ δˆ ,

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

formance measures. Four alternative specifi cations for L
t
cb are used. 

Th ese diff er according to whether an ad hoc quadratic loss func-

tion or the welfare approximation is used and whether, for each of 

these loss functions, the central bank is concerned with x
t+i
  or with 

the distorted gap (x
t+i

 – u
t+i

). For example, if u
t
 ≡  and the central 

bank employs an ad hoc quadratic loss function, policy will aim 

to minimize

 
1
2 0

2 2 2 2
Et

i

i
t i x t i t i t i t i

rx i i
=

∞

+ + + + +∑ + + + −( )⎡
⎣⎢

⎤
⎦⎥

β π λ τπ δˆ ˆ . ()

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

minimize
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  . ()

A similar distinction will arise if the central bank is concerned 

with minimizing (21) or (21) with x
t
 replaced by (x

t
 – u

t
).

Finally, the reference policy rule defi ning i
t
r is given by

 i zt
r

t t= +1 5 0 125. . ,π  ()

where z
t
 is a measure of real activity. Two alternatives for z

t
 will 

be considered: x
t
, the gap between output and the effi  cient level 

of output, and y
t
, output relative to the permanent component of 

output, interpreted as corresponding to output relative to trend.

Results

As a starting point, consider the case in which social loss is mea-

sured by the standard quadratic loss function given by (20), and 

the central bank’s objective is (22). Assume z
t
 = y

t
 in (24) so the 

reference policy rule includes infl ation and the gap between out-

put and potential as in the Reference Policy Rule proposed in H.R. 

5018. Th e model given by (12) – (19) is solved over a grid of val-

ues 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 3.4 shows that τ* >  but δ* =  when 

a standard quadratic loss function in infl ation and the effi  ciency 

output 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., u
t
 ≡  and the cen-

tral bank cares about π̂
t
 and x

t
, the only role for the performance 

measures is to address the dynamic ineffi  ciency of discretionary 
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TABLE 3.4: Optimal τ and δ, Taylor Rule in π and y

Social loss

(1) 
Ad hoc (eq. 20)

(2) 
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

Source: Author’s calculations

policy. Recall that Clarida, Galí, and Gertler (1999) showed that in 

the presence of serially correlated cost shocks, as is the case here, 

having the central bank place more weight on its infl ation goal 

(relative to the true social loss function) would lead to improved 

outcomes. In contrast, the rule-based performance measure 

receives zero weight.

Now suppose the distortionary shock u
t
 that aff ects 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 σ
u
 ≡ . (1 percent). Going from row 1, column 1, of table 3.4 to 

row 1, column 2, shows that the optimal value of τ* increases. As 

discretionary policy now suff ers 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 from the simple model, adding this distortion sig-

nifi cantly increases τ* (from 4.04 to 12.95). Th e optimal δ* is still 

equal to zero.

Results are similar when the welfare loss (21) is used to evalu-

ate outcomes. Whether the central bank’s objectives are based 

on the ad hoc loss function (22) (row 1, column 2) or (23) that 

26. See also Tillmann (2012).
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includes a distorted output gap objective (row 2, column 2), it is 

optimal to rely solely on the goal-based performance measure 

(τ* > , δ* = ).

Now suppose the central bank cares about social welfare as well 

as its assigned performance measures. Th at is, the central bank 

attempts to minimize

  ()

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* >  and δ* = . Notice that the opti-

mal power of the performance measure (τ*) falls when the central 

bank cares about the welfare-based loss (compare row 1 and 2 to 

rows 3 and 4).

Figure 3.2 shows how τ and δ aff ect welfare-based social loss 

when the central bank also cares about the welfare-based loss func-

tion but with distortions to its output objective (corresponding to 

row 4, column 2, of table 3.5). Loss quickly becomes extremely large 

as δ increases above zero. It increases so quickly that the scale of the 

fi gure obscures the way loss varies with τ when δ is fi xed at its opti-

mal value of zero, making it hard to discern that τ* = .. While 

setting τ equal to its optimal value reduces loss by 16 percent rela-

tive to the τ* = δ* =  case, increasing δ from 0 to just 0.05 when 

τ =  leads to an increase in social loss by a factor of almost fi ft y.

Th e results reported in table 3.4 can be summarized briefl y: 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 z
t
 = x

t
 in (24) so that the reference policy rule 

includes infl ation and the gap between output and its effi  cient 
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FIGURE 3.2: Loss rises quickly with δ when the reference policy rule depends on 

y (social loss given by (21) and central bank loss by (25) distorted by presence of 

u shocks to output gap objective).

Source: Author’s calculations

level. In this case, the reference rule is defi ned in a manner that is 

more consistent with the underlying model. Results are shown in 

table 3.5. Now, δ* >  for all six diff erent combinations considered. 

Row 1, column 1, of table 3.5 shows that when a standard quadratic 

loss function in infl ation and the effi  ciency output gap is used to 

TABLE 3.5: Optimal τ and δ, Taylor rule in π and x

Social loss

(1) 
Ad hoc (eq. 20)

(2) 
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 1.50
(3) welfare 26.21 11.36
(4) welfare in x−u 36.05 12.22

Source: Author’s calculations
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represent social loss and the central bank’s preferences, it is opti-

mal to employ both a goal-based system (i.e., τ* > ) and a rule-

based system (δ* > ). Both performance measures are used in 

this case to address the dynamic ineffi  ciency of discretionary pol-

icy. 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 

is set to zero, there is a large reduction in social loss as the other 

increases from zero. Th e gain from setting τ optimally when δ =  

is approximately the same as that obtained by setting δ optimally 

when τ = . However, if either is set at its optimal value, the fur-

ther gain from employing the other performance measure is rela-

tively 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 π̂
t
 and x

t
. Optimal values of τ and δ for this case are shown in 

rows 1 and 2, column 2, of table 3.5. Th e 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. 

Th e reduction in τ* when welfare is measured by (21) rather than 

the ad hoc (20) is large, from 6.44 to 0.24 when u
t
 ≡ , while δ* 

falls by over 40 percent. But perhaps more interesting is the result 

in row 2, column 2. If the central bank’s output gap target is sub-

ject to stochastic distortion as in (23), the optimal scheme involves 

only the rule-based performance measure (τ* = ). Th is result is 

consistent with the idea that a rule-based performance measure 

is a means of restricting central bank discretion. Figure 3.3 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 fl at as τ varies for a fi xed δ.
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In any case, the eff ects on loss as τ and δ vary are small. Th e 

results from the simple model 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 3.5 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. Th e percent reduction 

in social loss as τ and δ vary for the case of more volatile demand 

shocks is shown in fi gure 3.4. Now, it is optimal to rely on both 

the goal-based measure and the rule-based measure of perfor-

mance. Th is suggests 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 

FIGURE 3.3: 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* =  and δ* > . (Compare 

with fi gure 3.2.)

Source: Author’s calculations
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FIGURE 3.4: 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 ag-

gregate demand shocks increases τ* and reduces δ*. (Compare with fi gure 3.3.)

Source: Author’s calculations

output gap objective, both τ* and δ* are positive (table 3.5, row 

3, column 2), and both are large. If the output gap target the cen-

tral bank focuses on is distorted by u shocks so that x
t
 – u

t
 rather 

than just x
t
 appears in the central bank’s loss function, the optimal 

values of τ* and δ* both increase (see row 4, column 2), and in 

the case of τ*, it increases quite signifi cantly. Interestingly, when 

each performance measure is considered in isolation, the optimal 

weights are relatively small. For example, if δ =  so that only the 

infl ation measure is employed, the optimal weight to place on the 

goal-based measure is 1.45; when δ is also set optimally, τ* = .. 

Similarly, if τ = , the optimal value of δ is only 0.40; it increases 

to 12.22 when τ is set optimally. Th is is shown for δ in fi gure 3.5, 

which plots the change in social welfare as a function of δ for τ =  
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and τ = τ*. Notice that if only the rule-based performance mea-

sure is employed (i.e., τ=), social loss is higher than would occur 

with no performance measure (τ = δ = ) for all δ > ..

In general, the fi ndings in table 3.5 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 

performance measure analyzed here was taken to be the basic 

Taylor rule, with the coeffi  cients on infl ation and the output mea-

sure set equal to Taylor’s original values. If these coeffi  cients were 

optimized for the specifi c model used, it is likely that the optimal 

weight to put on the rule-based performance measure would rise.

FIGURE 3.5: Percent change in social loss defi ned by (21) as a function of δ for 

τ =  and for τ = τ* = .. Central bank’s objective given by (25) distorted 

by presence of u shocks to output gap objective. Output measure in instrument 

rule is x.

Source: Author’s calculations
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Extensions and Conclusions

Th e central banking reforms initiated by the Reserve Bank of New 

Zealand Act of 1989 emphasized the importance of defi ning clear 

and sustainable goals for the central bank, combined with instru-

ment independence in the conduct of policy. Such a system pro-

motes accountability by establishing goals that are clearly defi ned 

and by giving the central bank the responsibility and ability to 

achieve these goals. Goal-based performance measures for central 

banks were motivated, in part, by a desire to constrain govern-

ments in their ability to infl uence monetary policy while allowing 

fl exibility in the actual implementation of policy.

An alternative approach to reform focuses on constraining the 

central bank by establishing instrument rules as the means of mea-

suring the central bank’s performance. Requiring a central bank 

to justify its policy actions with reference to a specifi c instrument 

rule is a means of strengthening accountability by limiting the cen-

tral bank’s fl exibility.

In a simple analytical exercise, I compared an infl ation target 

and the Taylor rule as alternative performance measures. I showed 

that stochastic distortions to the central bank’s goals, which could 

arise either from pressures external to the central bank or from the 

pursuit by the central bank of goals that diff er from society’s, jus-

tify a role for goal-based and rule-based performance measures. 

In using either performance measure, the need to limit distortion-

ary shift s in objectives from aff ecting output and infl ation 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.
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Th e two approaches to central bank design were then evaluated 

using an estimated DSGE (dynamic stochastic general equilib-

rium) model with sticky prices and wages. Using the basic Taylor 

rule as the reference policy rule in the rule-based performance 

measure, along with Taylor’s original coeffi  cients, the defi nition 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 

US House of Representatives, the optimal weight to place on devi-

ations from the rule-based performance measure was always zero. 

In contrast, it was always optimal to employ a goal-based infl ation 

performance measure. When the measure of real activity in the 

reference policy rule was the gap between output and its effi  cient 

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 that does not 

allow for shift s in the equilibrium real rate of interest, such as the 

one analyzed in this paper, is likely to produce poor outcomes if 

such shift s are an important source of macroeconomic volatil-

ity. An optimal rule would overcome this particular problem, but 

operational rules must be based on observable variables if they 

are to be of practical relevance, and the equilibrium real interest 

rate consistent with effi  cient production is unobservable. Optimal 

rules are also unlikely to be robust to model misspecifi cation, an 

issue not addressed here. A reference policy rule that is optimal for 

a given model will presumably serve as a good performance mea-

sure 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 spe-

cifi c 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 
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for a specifi c 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 inter-

est rates. Th e presence of the ZLB poses diffi  culties for both the 

goal-based and the rule-based performance measures. Neither 

provides a clear metric for what the central bank should be doing, 

or for how its performance should be judged, when the policy rate 

is at zero. Th is diffi  culty may, however, be less signifi cant for the 

goal-based measure. A goal-based regime such as infl ation tar-

geting 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 example, if the policy rate were at its lower 

bound with infl ation below target, then a goal-based performance 

measure creates an incentive for the central bank to seek out new 

policy instruments in an eff ort to achieve its goal. A rule-based 

system may not be as eff ective in creating such incentives. A refer-

ence rule defi ned 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 nega-

tive interest rate, the central bank might seek to close the gap 

between i
t
 and i

t
r by directly focusing on the variables that aff ect i

t
r 

in an attempt to raise i
t
r above zero. In this case, either type of per-

formance measure could promote policy innovations. However, 

because the rule-based measure is defi ned in terms of a specifi c 

policy instrument, and because it off ers no guidance for how per-

formance should be measured if that instrument is constrained, it 

may prove less likely to lead to the types of unconventional poli-

cies implemented by the Federal Reserve, the Bank of England, 

27. I 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 eurozone suggests the eff ective lower bound may be below zero.
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the Bank of Japan, and the European Central Bank during the past 

several years.

Th e focus in this paper has been on assessing policy performance 

in the presence of ineffi  cient shift s in the central bank’s objectives 

that potentially distort policy. Deviations of infl ation from target 

or the policy interest rate from the recommendation of a Taylor 

rule were used as performance measures, creating incentives for 

the central bank to trade off  minimizing these deviations against 

achieving other objectives. Th is is not the only role deviations from 

the Taylor rule can play. In the face of model uncertainty, Ilbas, 

Røisland, 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 aff ect the economy’s 

steady-state equilibrium. Th us, policy objectives that create steady-

state ineffi  ciencies are ignored. Rogoff  (1985) showed how placing 

additional weight on an infl ation target could help overcome a 

systematic infl ation bias under discretionary policy; a rule-based 

performance measure might play a similar role in addressing any 

systematic policy bias that aff ects steady-state infl ation.

Finally, I have only considered traditional monetary policy 

objectives associated with controlling infl ation and stabilizing an 

appropriate measure of real economic activity. As a consequence of 

the global fi nancial crisis, central banks are now frequently tasked 

with responsibilities for macroprudential policies. An interest-

ing question is whether a goal-based performance measure or a 

rule-based measure would best serve to promote accountability 

and good macroprudential outcomes. One signifi cant diffi  culty in 

designing a goal-based performance measure in the case of macro-

prudential policies is the absence of a clear measure of the ultimate 

goal of policy. Infl ation is both an ultimate goal of macroeconomic 

policy and an indicator that can be measured frequently to pro-

vide an ongoing assessment of policy. Achieving fi nancial stability 
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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. Assessing 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 infl ation performance. Th e usefulness 

of intermediate targets suff ers if the link between the intermedi-

ate variable and the ultimate objective of policy is either uncer-

tain or not well-understood. While it may be diffi  cult to develop 

a goal-based performance measure for macroprudential policy, 

diffi  culties also arise in defi ning a rule-based measure. Macro-

prudential policies may involve the use of multiple instruments. 

In this case, basing accountability on how one particular instru-

ment is used can easily distort policy by causing undue attention 

to that one instrument at the neglect of others. And even when 

attention is restricted to a single instrument—the setting of capi-

tal buff er requirements, for example—the state of research is such 

that there is no benchmark rule that has been extensively studied, 

is well understood, and could serve as a reference policy rule. Th e 

lack of the equivalent to a Taylor rule for macroprudential 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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COMMENTS BY ANDREW LEVIN

I’m very glad to serve as a discussant for this paper. In fact, I was 

looking back at my computer fi les, and I think the fi rst time I dis-

cussed one of Carl’s papers was at the Carnegie-Rochester con-

ference in 2004. Like all of Carl’s other papers, I really enjoyed 

reading this one. I like the fact that Carl always thinks of the inter-

national context, not just focused on what the United States does, 

but what we can learn from other central banks around the world 

in a very practical way. Carl also provides a very clear, elegant 

analysis, oft entimes using small, Keynesian models where it’s pos-

sible to understand what’s going on pretty clearly. In fact, I think 

that a major challenge in central banking is that the models that 

are intended to be reasonably realistic are so large as to become 

black boxes, which poses signifi cant diffi  culties for central bank 

communication, transparency, and accountability. (In fact, one 

notable step forward recently was that the Federal Reserve Board 

has started publishing the FRB/US model that’s oft en served as 

a benchmark for its analytical work.) At any rate, Carl’s work is 

much more straightforward to grasp because it’s typically focused 

on smaller, more stylized models. Moreover, I really appreciate that 

Carl includes some careful discussion of qualifi cations and limita-

tions of his analytical results, rather than claiming to have solved 

everything in one paper as academic economists sometimes do.

So let me just highlight three of Carl’s assumptions. First, there’s 

no persistence anywhere in his model. Th ere’s no persistence in 

dynamics, and there’s no persistence in the shocks, and that’s what 

makes the analysis so elegant and the solution so simple. It eff ec-

tively becomes a static problem. Moreover, there are no conditional 

commitments, because Carl’s analysis is focused on the discretion 

problem, so there’s no history dependence in the path of monetary 

policy. And there’s no learning at all. In fact, that’s the assumption 
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that seems most limiting in this analysis, because the world just 

isn’t that simple. We don’t really understand the structure of the 

economy or the shocks that are hitting the economy in real time. 

And I think that’s part of the reason why there’s a lot of suspicion 

about central banks, because they’re making such complex deci-

sions under imperfect information, and there’s a potential for the 

outcomes to be infl uenced by what’s happening in the back room. 

And so the more that central banks can explain what they’re doing, 

I think, the better. But again, the fact that we don’t have complete 

information is really the fundamental rationale for central banks 

to be as transparent as possible.

Now let’s turn more specifi cally to Carl’s analytic framework. 

In this model, it’s straightforward to determine the optimal tar-

geting rule. And a key characteristic of that rule is it completely 

insulates the economy from aggregate demand shocks. Th e central 

bank directly observes any shift  in the equilibrium real interest 

rate, because there’s no imperfect information here, so policy-

makers can respond to such shift s by initiating a parallel shift  in 

the actual real interest rate. Indeed, that characteristic of optimal 

monetary policy has been pointed out in John Taylor’s work over 

the past several decades. By contrast, aggregate supply shocks do 

create policy trade-off s, and the optimal targeting rule balances 

those trade-off s appropriately.

Th e interpretation of the policy distortions in this model is a 

bit vague. But the basic premise is that the central bank’s decisions 

may refl ect “back room” infl uences such as having politically moti-

vated conversations with the president that might not be revealed 

until many decades later. But these infl uences are purely transient, 

which makes the optimization problem static rather than dynamic. 

Now in reality, I think we’re actually much more concerned about 

cases where these sorts of distortions are indeed persistent and 

induce markedly suboptimal deviations in the path of policy, of 
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the sort that David Papell and Mike Dotsey discussed earlier. And 

then the central bank in eff ect has a distorted targeting rule, where 

those distortions essentially act like policy shocks and generate 

undesirable variability.

Now Carl considers two alternative approaches for the govern-

ment—or, using Paul Tucker’s terminology, “elected offi  cials”—to 

infl uence the central bank’s decisions. One approach is to incor-

porate an additional term into the central bank’s loss function to 

give the central bank an incentive to place greater weight on put-

ting infl ation close to target and less weight on the central bank’s 

own distorted objectives. Th e problem with this approach, as Carl 

has pointed out, is that this form of delegation doesn’t place any 

weight on the economic activity goal, even though the output gap 

also matters for social welfare. And therefore, this approach is not 

ideal: at the same time that it diminishes some of the distortions 

resulting from back-room politics, this approach also skews the 

central bank’s decisions away from the output gap toward a single-

minded focus on infl ation. I wonder if that defect could be solved 

by establishing what might naturally be called a dual mandate, that 

is, explicitly delegate both the infl ation goal and the employment 

goal. Aft er all, that’s exactly the same as the form of the social wel-

fare function. So then just delegate both goals, and let the weight 

go to infi nity, and you can completely get rid of the distortions, 

and you’re back to the fully optimal targeting rule.

Likewise with the delegation of benchmark policy rules, Carl’s 

implementation skews the central bank’s policy toward an instru-

ment rule that doesn’t fully off set aggregate demand shocks. But 

that problem can also be solved, because if you choose the rule 

carefully, you can fully replicate the optimal targeting rule. (In fact, 

Ben McCallum has made this point in numerous interchanges with 

Lars Svensson that many of you may recall.) Now the point is, by 

replicating the optimal targeting rule, and letting the weight, v, go 
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to infi nity, then this approach can also eliminate the policy distor-

tions without skewing the policy stance in one undesirable direc-

tion or another.

Now moving on to some of the broader issues, I would assert 

that the real problem is not so much trying to restrict central bank-

ers and put them into chains; rather, what’s critical is the degree 

of transparency. And you see this in the very fi rst sentence of the 

FOMC’s Statement on Longer-Run Goals and Policy Strategy that 

was adopted in 2012 and that’s been reaffi  rmed each year since 

then. Th e opening sentence of that statement reads as follows: 

“Th e FOMC seeks to explain its decisions to the public as clearly 

as possible.” And I view that declaration as a binding commitment 

that the FOMC has an ongoing challenge to fulfi ll.

One specifi c issue, by the way, is that the FOMC has clarifi ed its 

infl ation goal as 2 percent in terms of the PCE (personal consump-

tion expenditure) price index, so that’s more or less a settled issue, 

at least for the time being. However, the FOMC is still not very 

transparent about its assessments of the maximum sustainable 

level of employment, and I think it’s very important to start doing 

that. Th is is the x – x* that Carl emphasizes in his paper. Unfor-

tunately, we don’t even fi nd out about the Fed staff ’s assessments 

of labor market slack until those documents are released aft er a 

fi ve-year lag. I don’t see why those assessments can’t be made avail-

able in real time, because then, if analysts want to examine the 

implications of any particular policy rule, they can do so using the 

Fed’s real-time assessments of the output gap, as well as making 

comparisons with the implications of other assessments such as 

those published by the CBO, the IMF, and the Organisation for 

Economic Co-operation and Development.

So the key premise is that policymakers need to explain their 

decisions in terms of a coherent policy strategy. In that regard, it’s 

worth noting that the FOMC’s Statement on Longer Run Goals 

and Policy Strategy is almost exclusively aimed at clarifying its 
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longer-run goals. In fact, there’s really only one clause in one sen-

tence, namely, the indication that the FOMC “follows a balanced 

approach.” In eff ect, what’s still missing—and what’s desired by the 

general public as well as academic economists, market investors, 

and members of Congress—is for the FOMC to explain its policy 

strategy more clearly.

Now there are two ways to do that. One of them is using fore-

casts, and that’s the part where the FOMC regularly provides a sub-

stantial amount of information four times a year in the Summary 

of Economic Projections, including the outlook for GDP growth, 

unemployment, infl ation, and the federal funds rate. I’ll just high-

light here that the essential problem is that forecasts depend cru-

cially on the use of macroeconomic models. It might be a single 

model or a cluster of models, and the forecast might involve some 

judgmental adjustments (which tend to be remarkably opaque). 

Moreover, as we all know very well, such forecasts can be system-

atically and persistently wrong. Indeed, for the past fi ve years in 

a row, the FOMC’s projections for GDP growth have been much 

too optimistic. And it looks like that might happen yet again this 

year. Likewise, the trend for infl ation has generally been down-

ward over the past fi ve years. But at every juncture, the FOMC’s 

projections have been overly optimistic in predicting that infl ation 

over the subsequent year or two would be coming back upward to 

its 2 percent target. And that was their outlook yet again in March 

of this year. I sincerely hope that outlook materializes, but it’s not 

at all clear from the latest infl ation data whether that will actually 

happen.

Th at track record simply underscores the pitfalls of relying 

too heavily on forecast targeting as the tool for determining and 

explaining the stance of monetary policy. Th e salient alternative, 

as John Taylor has emphasized, is to use simple policy benchmark 

rules that are designed to be reasonably robust in the face of model 

uncertainty. Of course, each of these tools—model-based forecasts 
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and simple policy rules—have merits as well as shortcomings. 

Consequently, a sensible and prudent approach to monetary policy 

involves using both types of tools in making policy decisions and 

explaining those decisions. I hope that the FOMC would see the 

benefi ts of moving in that direction voluntarily, since that would 

likely be a better outcome than for Congress to adopt legislation 

with specifi c edicts about the FOMC’s deliberative process and 

communications. However, if the Congress does decide that new 

legislation is warranted, then such legislation should be focused 

on ensuring that the FOMC provides suffi  cient information to the 

public to explain its decisions as clearly as possible.
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GENERAL DISCUSSION

JOHN WILLIAMS: I really like this paper. I was one of the organizers 

of the conference in New Zealand. It’s great to go to New Zea-

land in December. And it was a great opportunity to revisit the 

amazing accomplishments of the Reserve Bank of New Zealand 

in charting this course of infl ation targeting twenty-fi ve years 

ago all on their own as part of a much larger reform package in 

New Zealand.

I think though that the paper goes through kind of think-

ing through: Where are the distortions and what are the opti-

mal policy taxes or subsidies? You have a distorted equilibrium 

and you’re trying to come up with some countervailing distor-

tions in terms of the penalty or the loss function the central 

bankers face.

I do go back to this twenty-fi ve years ago in the invention 

of infl ation targeting and think: What was the problem they 

were trying to solve? Here today, and we talked a lot about this, 

there’s a perceived problem—I think George Shultz laid it out 

very nicely—about central bankers exceeding what they should 

be doing, and as a result making bad decisions. But if you do go 

back to twenty-fi ve years ago, the problem was very high infl a-

tion in many countries, governments not holding central banks 

accountable, and central banks not taking responsibility or 

accountability for the high infl ation. So in thinking about Carl’s 

paper, we don’t want to somehow lose that context in that dis-

cussion. In many ways, this goal-based approach was designed 

to make the central bank formally accountable for the one thing 

that a central bank actually can for sure do, and that’s control 

infl ation over the medium to long term. Central banks may 

want to be able to do a lot of other things, and sometimes they 

can, but that’s the one thing that they should own, and that’s one 
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of the things I think that infl ation targeting clearly did accom-

plish. And so if you think about all the costs and the damage to 

economies from very high and variable infl ation in the US and 

Canada and Britain and New Zealand and in Australia and in 

every country you can think of, and basically the accomplish-

ment of infl ation targeting, of the accountability that’s built 

around infl ation targeting around the goal, I just think that 

thinking about any future kind of ways to put more account-

ability on a central bank that we don’t lose sight of that, because 

that is something that I think was hugely successful and when 

we didn’t have that accountability for a goal, it had a signifi cant 

cost to society.

MICHAEL DOTSEY: OK, I want to say something that relates to 

both this paper and what Paul Tucker said before. It’s sort of in 

defense of monetary rules of the past that were discarded.

So—the gold standard. Actually, the gold standard was not 

that bad of a rule, and if it really worked, it was a contingent 

rule. And if you had some huge shock come up, you could bail 

out. In fact, it’s better than what the eurozone’s got, because they 

don’t have the contingency.

And the other one is monetary aggregates. Actually, it really 

wasn’t tried. In fact, if they had done something like Ben McCal-

lum’s rule, which was discussed quite a bit fi ft een to twenty 

years ago, that might have worked. So there are these events in 

history that became path-dependent, that said, “No, we’re not 

going to do that. We’re going to go toward using interest rates, 

but we’re not going to use the gold standard.” So you have to be 

more careful when you talk about it and assume these are dead 

ghosts that didn’t work. Actually, one did work, and one could 

have worked better.

DAVID PAPELL: I think you need to be careful about drawing too 

much of a dichotomy between goal-based and instrument-

based rules. Th e Taylor rule includes an infl ation target which 
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feeds into the intercept, and that intercept feeds into whether 

you would have deviations or not. Since you’re embedding an 

infl ation target, you’re looking at—to my mind, at least—more 

accountability because you’re seeing quarter-to-quarter whether 

what you’re doing is going to move you toward that infl ation 

target. And I think that’s something you should think about in 

terms of the dichotomy between the rules.

JOHN TAYLOR: So, Carl, I see from your paper that when you have 

the right rule, you put all the weight on that rule. To me, that’s 

really what we’re talking about in the discussion of legislation. 

We do have a sense of what rules have worked pretty well—not 

optimal, exactly—and the Fed could base its strategy on those. 

And I think there are advantages also to having predictability, 

a strategy, and all that. Also, the legislation doesn’t require the 

Fed to follow a particular rule, but a reference rule could help 

achieve predictability.

Another issue relates to the idea of “constrained discretion.” 

As described in Carl’s paper, the goal-based approach is a way 

to constrain not the central bank, but the government. And 

so it leaves no constraint on the central bank. And that’s the 

problem with so-called constrained discretion. Th e terms may 

sound good, but it doesn’t constrain discretion in any way, and 

so policy becomes a whatever-it-takes philosophy to get to the 

goals. Th at’s what worries a lot of us now. It seems like it’s com-

pletely up for grabs what the Fed and some other central banks 

will do. It’s like Andy’s reference to the Fed: strategy is men-

tioned, but there’s no discussion of strategy. It’s almost as if the 

focus on those long-run goals has let central bankers say, “Hey, 

don’t worry about it. We’ve got those goals. Let us do whatever 

we want. It will be OK.” And you get this highly discretionary 

setup.

CARL WALSH: Let me just respond to a couple of the comments. Th e 

framework of the paper is very simple to allow some  analytical 
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expressions to be obtained and to get a sense of what sort of 

factors would push you toward trying to put either more or less 

weight on the performance measures. Th e role of the shocks to 

the central bank preferences was to exactly get at—or at least 

have a channel for—the types of things that I think you’re wor-

ried about, John. Th e central bank’s preferences aren’t, in some 

sense, tied down. If the central bank is potentially pursuing 

things that really are not in their mandate, one needs some way 

of judging their performance to hold them accountable.

But in the setup I’ve used, the big sources of bad policy, 

such as unachievable goals that lead to high rates of infl ation, 

are absent. In some sense the model presumes you’ve solved 

the fi rst-order problem, and now you’re worrying about the 

second-order problem associated with getting stabilization 

policies right. And actually if you go back to either the clas-

sic Barro-Gordon paper on the time inconsistency of optimal 

monetary policy or Matt Canzoneri’s paper on the infl ation 

bias in the face of private information, you’ll see they both con-

cluded that with perfect information, you could just assign a 

specifi c rule to the central bank and tell them, “Th is is what 

you should do.”

I think that the perfect information case is an environment 

in which we wouldn’t be worried about things like performance 

measures and policy discretion. You could just say to the central 

bank, “Here is the list of contingencies, and in this contingency, 

you do this.” But, that’s the world of the model, where you can 

specify what all the contingencies are. In the real world, you 

can’t, and then the issue is, what works best? Can you simply set 

out the overarching goals? Or, do you want to be more specifi c, 

and say, “We’re going to evaluate you on the basis of how your 

instrument is moved relative to a benchmark rule?”

Now, as Andy pointed out, in the examples I examined, I 

didn’t use an optimal rule. I just used the rule in the House legis-
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lation. If you design the optimal rule, then you’d want the power 

of the performance measure (the delta) to be very high. Th at is, 

if you know the optimal rule and if everything is observable, 

you can write down exactly what the central bank should do, 

and you hold them accountable for implementing that rule. Th e 

simple model is trying to capture the idea that we don’t really 

believe we’re in a world in which we know the best rule. In that 

environment, the question is: Which sorts of factors push you 

toward relying more on a rule to evaluate policy? And which 

factors push you more in a direction of focusing on the goals of 

policy to evaluate the central bank?

JOHN COCHRANE: I’d like to follow up with John Taylor’s com-

ment here. I think the model left  out two of the most impor-

tant considerations of goals. First, suppose the Fed just has an 

infl ation goal, so its instructions are basically: do whatever you 

want to produce the desired infl ation. Th en the central bank 

can wake up and say, “We’re buying stock in Paul Tucker’s com-

pany, and we’re going to mandate lending over here, because 

this is our macroprudential way to achieve the infl ation goal.” 

Do-what-it-takes with no limit on how is dangerous.

Second, an infl ation target is also a commitment by the rest of 

the government, not just the central bank. I read this as the great 

success of New Zealand. Its infl ation target was a joint monetary 

and fi scal policy accord. It said that fi scal policy would back up 

a 2 percent infl ation, and only a 2 percent infl ation.

DOTSEY: I think John raised an interesting point, but I’m not 

sure the paper actually addresses the point he raised. He sort 

of talked about how we get rid of some of the time inconsis-

tency by designing these things. But I think you would want 

to solve—which I don’t think you did—the full commitment 

problem, and then ask: What would I append in the time-in-

consistent problem to sort of get me closer to that? I don’t think 

you did that exercise.

H6930.indb   165H6930.indb   165 3/28/16   2:00:44 PM3/28/16   2:00:44 PM



166 Carl E. Walsh

WALSH: Well, in the estimated model I compare outcomes under 

alternative regimes by evaluating the combination of price infl a-

tion, wage infl ation, and output gap volatility that the model 

implies is the correct measure of social welfare. I don’t compare 

how well the performance measures do or how poorly they do 

relative to the fully optimal commitment policy.
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