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ABSTRACT

This paper shows that the optimal monetary policies recommended by New Keynesian
models still imply a large amount of inflation risk. We calculate the term structure of inflation
uncertainty in New Keynesian models when the monetary authority adopts the optimal policy—
the policy that minimizes the gap between output in the New Keynesian model and output in a
flexible wage and price model. When the monetary policy rules are modified to include a small
weight on a price path, the economy achieves equilibria with substantially lower long-run
inflation risk. With sticky prices, the price path target reduces long-run inflation uncertainty with
no measurable increase in the variability of the output gap. With sticky wages, a tradeoff exists
between short-run output stabilization and long-run inflation risk.

The views expressed in this paper are those of the authors and do not necessarily reflect official positions of the
Federal Reserve Bank of St. Louis, the Federal Reserve System, or the Board of Governors.



“Indeed, given our inevitably incomplete knowledge about key structural aspects of our
ever-changing economy, ... a central bank seeking to maximize its probability of achieving its
goals is driven, I believe, to a risk-management approach to policy.” (Alan Greenspan, Jackson
Hole, August 2003).

l. Introduction

Significant progress has been made in adapting modern macroeconomic models for use in
policy analysis. Although there is a broad consensus for using general equilibrium models with
optimizing agents, little agreement exists about which particular model to use. This paper
focuses on the inflation risk that is inherent in New Keynesian models with optimal monetary
policy.

Monetary economists have recently focused on determining the optimal monetary policy
in New Keynesian models. King and Wolman (1999) and Woodford (2003) show that the
optimal monetary policy in a sticky price framework invariably involves stabilizing inflation
expectations. When wages are also sticky, Erceg, Henderson, and Levin (2000) find that the
monetary authority should stabilize both price inflation and output. Building on that work,
Canzoneri, Cumby, and Diba (2004) show that wage stickiness should lead policymakers to
target wage inflation. Kim and Henderson (2005), in related work, analytically derive the optimal
monetary policy in a model with one-period price and wage contracts. They show that the
optimal policy replicates the output path from a flexible price and wage specification. Hence, one
can approximate the welfare loss in New Keynesian models by computing the variability of the
output gap where the gap is defined as the difference between the output paths in the models
with and without nominal rigidities.

An important distinction between New Keynesian models and the real economy is the

relative importance of long-run inflation uncertainty. In New Keynesian models, long-run

inflation uncertainty is typically not a source of welfare loss. In reality, policymakers closely



monitor long-term interest rates and try to develop policies that work well in the presence of
long-run uncertainty. Investors pay to ensure against long run risks. Although the fundamental
risk that concerns policymakers and investors may be in the real growth trend—as in Orphanides
and Williams (2002), Bansal and Yaron (2004), or Ries (2005), uncertainty about long-run
inflation will confound attempts to measure and price it. The purpose of this paper is not to
model the reason why long-run inflation uncertainty matters. Rather, it is to evaluate the relative
performance of monetary policy rules on this dimension.

In this paper, we show that optimal monetary policy in New Keynesian models produces
a great deal of uncertainty about inflation at medium to long horizons. We analyze a modified
policy rule that includes some weight on a price path. The modified rule substantially reduces
long-run inflation variability regardless of the types of nominal rigidities. Nominal frictions,
however, influence the impact that a price path target has on output stabilization. With sticky
prices, the price path target reduces long-run inflation uncertainty with no measurable increase in
the variability of the output gap. With wage stickiness, a tradeoff exists between short-run output
stabilization and long-run inflation risk.

A price path target also performs well when the underlying structure of the economy is
uncertain. Researchers have analyzed policy in models with uncertainty about the estimates of
parameters within a particular structure, about the data corresponding to important theoretical
concepts in the model, and about the fundamental structure.! This paper shows that targeting a
price path works well in a world where the data generating process switches among alternative

models with differing sources of nominal rigidities.

'There is a large literature on monetary policy under uncertainty. Prominent examples include early work by
Brainard (1967) that has been extended recently by Tetlow and von zur Muehlen (2001) and Brock, Durlauf, and
West (2003). Hansen and Sargent (2002, 2004) and Onatski and Stock (2002) use robust control theory to evaluate



The remainder of the paper proceeds as follows. Section II describes a general model.
Section III discusses the calibration assumptions that are common to all the models and the
assumptions about nominal rigidities that distinguish among them. Section IV shows how the
sticky wage and price models behave as policymakers approach the optimal policy, both with
and without policy shocks. We also show how those policies work in the uncertain model. Then,
we examine the effect of the policy rules on uncertainty about expected inflation. Finally, we

analyze the consequences of price path targeting. Section V concludes.

. TheModel

A New Keynesian model is developed that nests the three alternative versions used in this
paper: a flexible model, a sticky price model, and a sticky wage model. The three versions share
many common features: the utility function, specification for money, and policy rule. They all
have distortions associated with monopolistic behavior in both the goods and labor markets.
Modest investment adjustment costs are included to keep the real effects of policy from being
too large on impact in the sticky price and sticky wage models. Our model includes exogenous
disturbances to the monetary policy rule, preferences, and technology. As in Ireland (2005), the
monetary policy shocks comprise both highly persistent shocks to the inflation target and less
persistent liquidity shocks to the short-term interest rate. This section outlines a dynamic
stochastic general equilibrium model with both sticky prices and sticky wages, but then indicates
the calibrations that convert the price and wage setting rules into flexible specifications.

Households: Each household is an infinitely lived agent who participates in state

contingent securities markets. That assumption enables households to be homogenous with

policy in econometric models. Cogley and Sargent (2004) analyze policy in a model where the Fed is learning which

3



respect to consumption investment, capital, money, and bonds. Household /4 values consumption,
¢1, and real money balances, (M,/P;), but dislikes labor. Those preferences are summarized by the
following expected utility function:
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where the consumption bundle is an aggregate of the consumption good and real balances,
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E, is the conditional expectation at time ¢ and f is the discount factor. The preference parameter,
a,, resembles an aggregate demand shock and evolves such that:
In(a,) = p,In(a, )+ U,y
where 0 <p, <1 and v,,~ N(O, aza).
Households are monopolistically competitive suppliers of differentiated labor services to
the firms. Total labor hours utilized by the firms, n,, is calculated as a Dixit and Stiglitz (1977)

continuum of labor hours, 7, ;, supplied by each household, 4 €[0,1]:
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where —¢,, is the wage elasticity of demand for household /’s labor services. Cost minimization

by the firms yields the demand equation for household /4’s labor services:
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of three versions of the Phillips Curve works best. See Dennis (2005) for an overview of the literature.

4



where W}, is the nominal wage rate of household / and W; is interpreted as the aggregate

nominal wage rate:

| 1/(1-¢,)
W, = D %,t)“w)dh} .
0

Households own the capital, 4, in this economy and supply it to the firms. Every period,
household % chooses a level of investment, i,, such that:
k., —k =¢G /k)k -k,
where ¢(-) is a functional form for capital adjustment costs and ¢ is the depreciation rate. The
functional form, ¢(-), represents Hayashi (1982) style capital adjustment costs, where the
resources lost in the conversion of investment to capital equals i, —@(i, / k, )k,. Those lost

resources are an increasing and convex function of the steady state investment-to-capital ratio

such that ¢'(-)> 0 and ¢"(:) < 0.

Household / begins each period with an initial level of nominal money balances, M, ;,
and receives a payment, R, B,.;, from its nominal bond holdings, B,.;, where R; is the gross
nominal interest rate earned on bonds during period ¢. During the period, household /% receives
labor income, W}, n;,, dividends from the firms, D;, a lump-sum transfer from the monetary
authority, 7}, a payment from the state contingent securities markets, 4, ,, and rental income from
capital, P,q.k, where g, is the real rental rate of capital. Those resources then are used to fund
consumption and investment purchases and end-of-the-period bond, B, and money, M,, holdings.
The budget constraint for household # is represented as follows:

B +P(c,+i)+M, = Wh,,nh’, +Pgk +D +R B  +T+M, + Ah’,.

Finally, household % chooses a level of ¢, i;, k;, B;, and M, that maximizes its expected utility
subject to its capital accumulation and budget constraint equations.
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Wage contracts between households and firms can last for multiple periods. As a result,
household /# must determine each period whether or not an opportunity exists to negotiate a new
nominal wage, W}, for its labor services, n;,. Using the Calvo (1983) model of random
adjustment, the probability that household /4 can set a new nominal wage, W, is nw, and the
probability that its nominal wage can only rise by the steady state inflation rate, z, is (1 — 7,,).
The nominal wage is perfectly flexible in this specification when #,, is set equal to 1. When
household / has a wage adjustment opportunity, it selects a nominal wage which maximizes its

utility given the firms’ demand for its labor:
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where (1 —#,,)’ is the probability that household / will not have an opportunity to negotiate a
new nominal wage in the subsequent i periods.

Firms: Firms, owned by the households, are monopolistically competitive producers of
differentiated goods. Firm f hires labor, s, and rents capital, ks, from the households to produce

its output, yy;, according to a Cobb-Douglas production function:
=20k, ) ()
Via = 4aWp) Ul )
where Z, is an economy wide productivity factor and 0 < a < 1. The productivity factor, Z,,

evolves such that:
In(Z,)=p, n(Z,_)+(1-p,)In(Z)+v,,,
where 0 < p; <1, Z is the steady state value of Z,, and vz, ~ N(O, 022).

Aggregate output, y,, is a Dixit and Stiglitz (1977) continuum of differentiated products:



1 (¢,-D/e,
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0
where —¢,, is the price elasticity of demand for good f. Cost minimization by households yields
the demand equation for firm f’s good:
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where Py, is the price charged by firm fand P, is a nonlinear price index:
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0

Every period, firm futilizes the combination of labor and capital that minimizes its

production costs, w,n,, +q,k,,, given the production function. The first-order conditions from

firm f’s cost minimization yield the following factor demand equations:

q, = l//taZz (nf,t /kf,t)(l_a)
W/P=y(l-a)Z, (kf,t /nfﬂt)“ ,

where v, is the Lagrange multiplier on the cost minimization problem and is interpreted as the
real marginal cost of producing an additional unit of output. Furthermore, v, is identical for all
firms because every firm pays the same per unit capital and labor costs and has an equal measure
of productivity, Z,.

Firm f"also determines each period whether or not the price, Py, for its product, y;;, can
be adjusted. Using the Calvo (1983) model of random adjustment, the probability that firm f can
set a new price, P, is 11p, and the probability it can only adjust its price by the steady state
inflation rate, x, is (1 — 7). Prices in this specification become perfectly flexible when 7, is set

equal to 1. When a firm can set a new price, it selects a price that maximizes the discounted



value of its expected current and future profits subject to its factor demand and product demand

equations:
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where 4.7’ is the households’ real value in period ¢ of an additional unit of profits in period #+i,
and (1 —7,)' is the probability that the firm will not have an opportunity to set a new price in the
subsequent i periods.

The Monetary Authority: Monetary policy operates with an interest rate rule.
Specifically, the monetary authority utilizes a generalized Taylor (1980) rule. The policy rule is
defined by the following equations:

In(R,/ R) =1In(z, / 1)+ 6, In(x, | 7. )+ 0, In(dW, /AW )+ 6, In(P. | P)+&,,,

where n*t is the target inflation rate, dW; is the nominal wage inflation rate, d W: is the nominal

wage inflation target, and &, , is a transitory monetary policy shock in whiche, , = ppép,  +Vv4,,
Veo ~ N(O, o) . Variables without time subscripts are steady state values. The steady state price

inflation is equal to the steady state wage inflation because there is no trend in the real wage.
Whether the central bank has a target for price inflation or wage inflation, we assume a common
functional form for the target setting process, so that we limit the discussion to the inflation

target setting process. The target follows a common stochastic AR(1) process such that:
ln(ﬂ-:< /ﬂ-) = p;r 1n(ﬂ-t*—l /7[) +V7r,ta
where v_, ~ N(0, o). Assuming a common stochastic process for the price and wage inflation

targets allows us to model policy uncertainty in a symmetric manner.



The target shocks and the transitory monetary policy shocks have similar effects on the
nominal interest rate, except for the differences in their persistence. The target shock is to the
long-run inflation objective, while the transitory shock is to the short-run liquidity position. The
monetary authority in the model has a credible long-run inflation target equal to the steady state
inflation rate, but the actual target rate may deviate from the steady state for an extended period.

In our model, the monetary authority has full credibility, which enables agents to
distinguish between persistent shocks to the inflation target and temporary shocks to the liquidity
position. That assumption is clearly realistic for cases such as the Fed’s short-run responses to
the 1987 stock market crash and the September 11 attacks. The absence of an explicit inflation
target in the U.S., however, likely causes some confusion between those two shocks, especially

in the Fed’s reaction to news about the state of the economy.

[I1.  Calibrating the M odel

Most of the parameter calibrations we use are taken from characteristics of the U.S. data
and/or have been widely used in the literature. In the utility function, the value of o is set at 1/3
implying that the elasticity of the labor supply with respect to the real wage is equal to 3. The
value of g5 is set at 1/2, implying that the interest elasticity of money demand is equal to —1/2.
The steady state labor share is 0.3 and the discount factor is 0.99. The capital share of output is
set to 0.33 and the capital stock depreciates at 2.5 percent per quarter. The average and marginal

capital adjustment costs around the steady state are zero (i.e., #(-)=i/k and ¢'(-) =1). The
elasticity of the investment-to-capital ratio with respect to Tobin’s q, y =[(i/k)¢"(-)/#'()]", is

set to 5.



Large autocorrelation coefficients for the technology and preference shocks (p, =0.95
and p, =0.90) imply a high level of persistence. The standard deviation of the technology
shock, o, , 1s set equal to 0.005 which is consistent with the lower volatility of output observed
since 1984. The standard deviation of the preference shock, o, is set equal to 0.01, which is

consistent with Ireland (2005) who estimates that the preference shock is twice as large (in
standard deviation) as the technology shock.

The parameters determining the effect of nominal rigidities are consistent with previous
studies by Rotemberg and Woodford (1992), Erceg, Henderson, and Levin (2000), Keen (2004),
Christiano, Eichenbaum, and Evans (2005), Ireland (2005), and Levin et al. (2005). The price
elasticity of demand is set equal to 6, implying a steady state markup of 20 percent. This
assumption is consistent with Rotemberg and Woodford (1992) and Christiano, Eichenbaum, and
Evans (2005). We set the probability of price adjustment equal to 1 for the flexible price case and
equal to 0.25 for the sticky price case. For the sticky price case, this parameter value implies that
firms change prices on average once a year. The wage elasticity of labor demand is also set equal
to 6, implying a steady state markup of 20 percent. We follow Levin et al. (2005) in setting a 20
percent markup in both the goods and labor markets. Christiano, Eichenbaum, and Evans (2005),
on the other hand, estimate a much smaller wage markup. The probability of price adjustment is
set equal to 1 for the flexible wage case and equal to 0.25 for the sticky wage case.

In our view, there are two important sources of uncertainty in U.S. policymaking that
correspond to liquidity and inflation target shocks. We calibrate the liquidity shock to follow an
AR(1) process with a first-order autocorrelation coefficient of 0.3 and a standard deviation of
0.002. This uncertainty may be due to the Fed’s practice of making discrete changes in the

interest rate. That practice causes a stochastic difference between the model’s implied target and
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the actual target. Dueker (2000), in a study of the prime rate, used a dynamic ordered probit
model to estimate the spread between the banking system’s desired prime rate and the actual
prime rate in a world where changes are discrete. Using data from 1974-1999, Dueker estimates
that the spread follows a first-order AR(1) process with an autocorrelation coefficient equal to
0.37 and a standard deviation of 26 basis points. Since the prime rate has been closely linked to
the Fed funds rate, the difference between the prime rate and this latent variable should be a good
proxy for the error induced into policy by the FOMC’s practice of making discrete policy
changes.

In recent years, FOMC members have stated inflation target preferences ranging from 1
to 3 percent. The lack of an explicit target suggests that the target inflation rate is stochastic. We
set the steady state annual inflation rate at 2 percent and assume that a shock to the target
inflation rate has a first-order autocorrelation coefficient equal to 0.95 and a quarterly standard
deviation of 0.125 percent. Under that specification, a 95 percent confidence interval
approximates an informal annual target range of 0.5 to 3.5 percent in the flexible price model.
The specification represents an assumption about the degree of credibility that the central bank

has for its inflation target.

V. Evaluating Monetary Policy

Price and wage inflation targeting rules are evaluated in three alternative models—a
sticky price model, a sticky wage model, and one that combines the results from those two with
results from a flexible price and wage model. This third model represents a world in which the
structure is consistently changing. The flexible model, sticky price model, and the sticky wage

model represent three different states in our uncertain model. All three models converge to a
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common steady state. The probability of remaining in the same model, regardless of the
particular model, is 80 percent, while the probability of switching to one of the other two models
is 10 percent each.”

While we are not advocating that the economy switches between different models, our
specification of the uncertain model has some valuable attributes. First, this is one way to model
the inherent uncertainty that exists about the true structure of the U.S. economy. Second, the
uncertain model is an alternative method to average the results from the flexible, sticky price,
and sticky wage models. Third, the specification eliminates the Calvo (1983) feature that causes
a small fraction of firms or households to go an extremely long period between price or wage
adjustment opportunities. For example, when the economy switches away from the sticky price
(wage) model, all the firms (households) adjust to the equilibrium price (wage). That feature
prevents agents from deviating too far from equilibrium when using the Calvo (1983)
specification of price or wage stickiness.

Optimal Policy with No Policy Shocks. Levin et al. (2005) maintain that policy shocks to
the inflation target or the liquidity position are not beneficial and, as a result, the monetary
authority eliminates them when conducting optimal policy. Beginning with that assumption, we
set the variances of the policy shocks to zero. Our three models are examined with strict price
inflation and strict wage inflation targeting rules, where the weights on price inflation and wage
inflation range from 1.1 to 5. Our measure of welfare is to minimize the standard deviation of the
output gap, defined here as the deviation of output from its level in the flexible model. This
criterion is based on Kim and Henderson’s (2005) finding that the optimal monetary policy

replicates the output path from the flexible price and wage equilibrium. To determine the

? Firms and households do not factor in the probability that the economy may switch between models when setting
prices or wages, respectively.
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standard deviation of the output gap, we perform 500 simulations on a sample set of 260 quarters
of data where the first 100 quarters are discarded to randomize the initial conditions.

The top two panels in Figure 1 show the volatility of the output gap as the weight on the
price or wage inflation target changes in our three models without policy shocks. If the monetary
authority knows the form of nominal rigidity, the optimal monetary policy is to adopt a price
inflation target when prices are sticky and a wage inflation target when wages are sticky. In the
sticky price case, a weight on price inflation, 8,, at or above 2 makes the variation in the output
gap close to zero. In the sticky wage case, a weight on wage inflation, 6,4, of 3 or more reduces
the output gap variability to less than 0.2 percent.’

If the monetary authority mistakenly targets the wrong variable, the variability in the
output gap is considerably higher. The top left-hand panel of Figure 1 shows that the standard
deviation of the output gap rises from nearly zero in the sticky price model to around 1 percent in
the sticky wage model when the target of policy is price inflation. The poor performance of the
sticky wage model under a strict price inflation target is documented in Erceg, Henderson, and
Levin (2000). The welfare loss is substantially less when the monetary authority targets wage
inflation. The top right-hand panel of Figure 1 shows that the standard deviation of the output
gap is less than 0.5 percent if the monetary authority chooses a wage inflation target in a sticky
price economy.

The top two panels of Figure 1 also display the volatility of the output gap in our
uncertain model. For that model, the optimal monetary policy is to target the wage inflation rate

with a coefficient of 3 or higher. To the extent that sticky wages are an important feature of

3 We also experimented with an output term in the model (the central bank cannot observe the output gap). In
general, the optimal weight on output is zero if the reaction coefficient on price or wage inflation is 3 or more.
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macro dynamics, our results reinforce the well known finding that good monetary policy targets
wage inflation.

Optimal Policy with Policy Shocks. Our previous investigation is repeated with the
assumption that both inflation target shocks and liquidity shocks are present in the economy. The
absence of a numerical inflation objective creates uncertainty about the Fed’s inflation target.*
Gurkaynak, Sack, and Swanson (2003) show that the inflation premium in forward interest rates
responds significantly to macroeconomic news, which they attribute to the absence of an explicit
inflation target. Using a learning model, Orphanides and Williams (2005) show that uncertainty
about the inflation objective can lead to sizable fluctuations in the long-term inflation outcome.
Hence, inflation target shocks are the unintentional consequence of having a vague inflation
objective. Liquidity shocks are also inadvertently introduced into the U.S. economy by the
FOMC’s practice of adjusting the federal funds rate in 25 basis point increments.

The bottom two panels of Figure 1 replicate the experiments in the top two panels but
with policy shocks. The relative ranking of the policies is identical to the case without policy
shocks. That is, an economy with price stickiness prefers a strict price inflation targeting rule and
an economy with wage stickiness favors a wage inflation targeting rule. Comparing the top-row
with the bottom-row also reveals that the introduction of policy shocks generates additional
output gap variability when the monetary authority implements the optimal monetary policy rule.
In a sticky price economy, the standard deviation of the output gap increases from near zero to
0.3 percent when the weight on the price inflation target is 2 or more. Similarly, the standard
deviation of the output gap rises from about 0.1 percent to 0.5 percent in a sticky wage model

when the coefficient on wage inflation is 3 or higher. If, on the other hand, the monetary

* See Ireland (2005) for a historical analysis of the Fed’s unobserved inflation objective. Also, see Kozicki and
Tinsley (2005) for estimates of these policy shocks.
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authority picks the wrong target (i.e., a price inflation target in a sticky wage model or a wage
inflation target in a sticky price model), the variability of the output gap hardly changes when
policy shocks are included in the model.

The Term Structure of Inflation Expectations. Monetary policymakers are concerned
about the consequences of their policy actions on inflation expectations embedded in the longer-
term bond market. Although our model does not contain the features needed to examine fully this
issue, we report the impact of alternative policy rules on the volatility of inflation over a term
structure ranging from one to ten years. We do not consider the real term-structure effects and
the covariance between inflation and real returns. In our analysis, the coefficient on the price
inflation target or wage inflation target is set to 3. By starting at the steady state and shocking the
exogenous variables, we simulate 10 years of data over 500 times to obtain a distribution of
inflation rates over 1- through 10- year horizons. This experiment enables us to address the
question, “How does the monetary policy rule affect the distribution of future inflation over the
next 10 years?”

Our results in Figure 2 show that inflation uncertainty differs considerably between
policy rules, but the results do not depend on the type of nominal rigidity except at the shortest
horizons. In the top row, we see that, in the absence of policy shocks, price inflation targeting
always reduces expected inflation uncertainty better than wage inflation targeting. The three
models generate nearly identical degrees of expected inflation uncertainty under the strict price
inflation-targeting rule. For the strict wage targeting rule, the sticky price model generates much
less uncertainty than the other two models on the short end of the yield curve, but the degree of

uncertainty produced by the three models declines and converges as the time horizon increases.
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The bottom row of Figure 2 shows that policy shocks are an important source of
uncertainty about inflation. The standard deviation of inflation at longer horizons is about 0.7 to
0.8 percentage points higher with policy shocks. Again, strict price inflation targeting does better
than strict wage inflation targeting, but the differences are small for horizons longer than one
year.

Price Path Targeting. Several authors beginning with Svensson (1999) have shown that
price path targeting by the monetary authority improves the tradeoff between output and inflation
variability. The term price path targeting rather than price level targeting recognizes the
possibility that the price target can grow over time. The critical point is that the price level
follows a deterministic, not a stochastic, trend. Our price path target is equivalent to imposing a
long-run inflation target on the monetary policy rule.

Figure 3 documents the degree of expected inflation uncertainty when a small weight (6p
= (.2) is combined with a sizable weight on the price (6, = 3) or wage (04w = 3) inflation target.
The left and right columns in Figure 3 report the results using a price inflation and wage inflation
target, respectively. From top to bottom, the rows of Figure 3 report the results for the sticky
price model, the sticky wage model, and the uncertain model. As noted in Figure 2, the broad
pattern of results for inflation uncertainty does not depend on the source of nominal rigidity. By
adopting a price path target, the policymaker virtually eliminates the uncertainty about future
inflation that is induced by the policy shocks.

While including a price path target decreases long-run inflation uncertainty, we need to
determine its impact on the variability of the output gap. Figure 4 compares the output gap
volatility under both policy rules with and without a price path target. Our computation

procedure is identical to that in Figure 1 except that strict price and wage inflation targeting rules
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are compared to ones with some weight (0.2) on the price path. In most cases, the inclusion of a
price path target with a large coefficient on price or wage inflation has a very small effect on the
variability of the output gap. The exception is the sticky wage model when the coefficient on a
wage inflation target is sizable. When 0, is 3, the output gap variability for the sticky wage
model is about 0.2 percentage points higher, but the volatility of the 10-year ahead inflation
forecast is 0.7 percentage points lower. With sticky prices, the addition of a small weight on the
price path has almost no effect on the output gap. If, however, the weight on the price or wage
inflation target is near 1, placing some weight on the price path actually reduces both inflation

and output volatility.

Conclusion
The optimal monetary policy in New Keynesian models depends on the source of

nominal rigidity. When prices are sticky, it is optimal is to stabilize price inflation, whereas, it is
optimal to stabilize wage inflation when wages are sticky. This article shows that, in both cases,
the optimal policy generates a relatively large amount of uncertainty about long-run inflation.

By placing some weight on a deterministic price path, a central bank can reduce the long-
run inflation uncertainty inherent in the optimal policies. In the sticky price case, this policy
reduces long-run inflation uncertainty without any measurable increase in the variability of the
output gap. When wages are sticky and the central bank targets wage inflation, adding a price
path reduces inflation uncertainty, but raises the variance of the output gap. Specifically,
inflation uncertainty at the ten-year horizon falls by 0.7 percentage points while the output gap

rises only by about 0.2 percentage points.
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Our results indicate that there are two important topics for future research. First, we need
a better understanding on why long-run inflation risk matters for social welfare. Second, we need
to reconcile the disconnect between New Keynesian theory and central bank practice. That is,
theory implies that wage inflation targeting dominates price inflation targeting but central banks

prefer price inflation targets over wage inflation targets.
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Figure 2: Long-Run Inflation Uncertainty
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Figure 3: Long-Run Inflation Uncertainty with Policy Shocks
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Figure 4: Optimal Monetary Policy and a Price Path Target
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