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Abstract:

Using a closed-economy model, Jensen (2002) and Walsh (2003) have,
respectively, shown that a policy regime that optimally targets nominal
income growth (NIT) or the change in the output gap (SLT) outper-
forms a regime that targets inflation, because NIT and SLT induce more
inertia in the actions of the central bank, effectively replicating the
outcome obtained under precommitment. We obtain a very different
result when the analysis is extended to open-economy models. Flexible
CPlL-inflation targeting outperforms both SLT and NIT and is the most
robust targeting regime. The gains from targeting CPI inflation are
particularly large when the model features transmission lags and/or
departures from the uncovered interest parity condition. We also find
that the stabilization bias inherent in discretionary policy is smaller in
an open-economy setting.
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Rarely does society solve a time-inconsistency problem by rigid precommitment

.. . . Enlightened discretion is the rule. Blinder (1998, 49)

1 Introduction

The inflation bias, forcefully described by Kydland and Prescott (1977) and subsequently by
Barro and Gordon (1983), is based on the notion that the policy-maker targets a level of
employment above the natural level. This bias inherent in discretionary policy-making is a
well-known dynamic inconsistency of monetary policy and has been thoroughly analyzed in
the literature. In recent work, however, this inefficiency has received little attention because
it is generally assumed that the policy-maker targets a zero output gap. Nevertheless, even in
the absence of an over-ambitious output target and an inflation bias, discretionary policy in
models with forward-looking agents remains inefficient, since it leads to a stabilization bias.!
Recent papers on optimal monetary policy have focused on this bias. They have shown that
there are gains from commitment and that they can be large.?

A stabilization bias arises in forward-looking models under discretion because of a lack of
history dependence in the policy actions of the central bank, and this bias usually manifests
itself through greater inflation variability and lower output variability. On the other hand,
as Clarida, Gali, and Gertler (1999) and Woodford (1999) show in models in which expec-
tations are important for determining inflation, optimal monetary policy under commitment
exhibits a considerable degree of inertia. The reason for this is intuitive; with forward-looking
agents, expected inflation and the expected policy response become more important. Hence, a
more gradual response to shocks allows the central bank to appropriately affect private sector
expectations. This, in turn, improves the performance of monetary policy and the inflation
output-gap trade-offs the central bank faces.

The problem with optimal commitment is that it is time-inconsistent, since the central

bank has an incentive to renege on its promises and deviate from the optimal plan promised

!Under discretion, the central bank reoptimizes every period and optimizes once and for all under precom-
mitment.

2See Dennis and Séderstréom (2002), who quantify the welfare differential between discretion and commit-
ment using various calibrated and estimated closed-economy models.



in the first period once the inflation shocks have passed.? Thus, if commitment is not feasible
and the central bank has to operate under discretion, it may be beneficial to design proper
institutional features that can shape its incentives appropriately, and thereby delegate mone-
tary policy to a central bank that can effectively implement and conduct better discretionary
monetary policy.

Jensen (2002) and Walsh (2003) have recently used closed-economy models to show that
the delegation of monetary policy to a central bank that targets, respectively, the growth of
nominal income or the change in the output gap (speed limit targeting) can improve welfare
and reduce the policy imperfections inherent in discretionary policy-making.* They also show
that regimes that target the change in the output gap and nominal income growth are supe-
rior to a regime that targets inflation—the overriding objective of monetary policy in many
countries—because they help minimize the volatility of inflation and the output gap.®

The main purpose of this paper is to examine whether the size of the stabilization bias—
the difference between precommitment and discretion—is different, and whether a regime
that targets the change in the output gap (speed limit targeting) or nominal income targeting
regime outperforms a regime that targets CPI inflation when the analysis is extended to a series
of small open-economy models. To examine the above issues, we compare the performance of
various targeting regimes using several open-economy models.

The conclusions reached in this paper are very different from those of Jensen (2002) and
Walsh (2003). One of the conclusions is that the stabilization bias inherent in discretionary
policy-making is smaller in all our open-economy models. Another conclusion is that a con-
servative central bank (a central bank that assigns more weight to inflation than society)
that optimally targets CPI inflation performs very well and is robust to different model and
parameter specifications. The gains from targeting CPI inflation relative to nominal income
growth and speed limit targeting are especially important when explicit lags in the trans-

mission mechanism and/or departures from the uncovered interest parity (UIP) condition are

3 According to Woodford (1999), optimization from a timeless perspective would eliminate this initial period
problem. He argues that the central bank should adopt a pattern of behaviour “to which it would have wished
to commit itself to at a date far in the past.”

4Jensen’s (2002) definition of targeting the nominal income growth involves stabilizing nominal income
growth and the output gap.

®Others have proposed appointing a conservative central bank (Clarida, Gali, and Gertler 1999), interest
rate smoothing (Woodford 1999), price-level targeting (Vestin 2000), and money-growth targeting (Séderstrom
2001) as a way of improving the outcome under pure discretion.



allowed in the model.®

In closed-economy models, nominal income growth targeting and speed limit targeting are
superior to inflation targeting because they introduce more inertia in the policy actions of the
central bank, effectively replicating the optimal response under commitment. Under a regime
that targets nominal income growth, the central bank implicitly introduces lagged output as
an endogenous state variable, whereas it is the lagged output gap that introduces inertia into
the policy response of the central bank that targets the change in the output gap. Therefore,
policy under these two targeting regimes is not only a function of the contemporaneous state
variables—it also depends on the lagged state variables.

In contrast, policy under inflation targeting in a closed economy lacks history dependence
and is not inertial. Consider a positive cost-push shock that leads to an increase in inflation
and a fall in output. To curb the rise in inflation, the central bank has to increase rates, even
if this exacerbates the initial fall in output. A central bank that targets inflation in a flexible
manner will not have an incentive to let the contractionary policy persist once the cost-push
shock has hit and inflation has returned to target, because the period of deflation is costly in
terms of social welfare. Instead, it will switch to an expansionary policy to close the output
gap. With this in mind, agents will not revise their expectations accordingly and this results
in a less favourable trade-off between inflation variability and output variability.

On the other hand, under speed limit targeting, once inflation starts moving back to its
target following a contractionary policy, there is less incentive for the central bank to switch
to an expansionary policy, because its goal is to stabilize the change in the output gap and
not the level itself. Since the central bank implements a tight monetary policy longer, thereby
acting more in accordance with policy under commitment, this in turn affects private sector
expectations in a favourable manner, improving the trade-off between inflation variability and
output variability.”

In an open-economy framework, however, a central bank concerned with maximizing wel-
fare has to take into account the important role the exchange rate plays in stabilizing the
economy. Changes in the real exchange rate affect aggregate demand by altering the relative
price between domestic and foreign goods; they affect inflation directly through their effects

on the domestic currency price of imported goods, and indirectly through their effects on

6In an open-economy model, the output gap has a smaller effect on inflation. As a result, speed limit
targeting becomes less attractive.

"Under NIT, the central bank also allows a contraction to persist longer because nominal income growth
remains above its equilibrium value for some time.



imported intermediate inputs.

Since the real exchange rate plays a stabilizing role in the face of demand, inflation, and
foreign shocks, the policy-maker has to do less to neutralize those shocks. For example,
consider a demand shock that increases inflation and output. By raising interest rates to
eliminate the shock, the central bank also causes an appreciation of the exchange rate. This,
in turn, helps to push output and CPI inflation back to equilibrium. Because the exchange
rate does part of the stabilizing job, the central bank has to do less to neutralize shocks in
an open economy. As a result, the policy response of a central bank will typically be more
inertial in an open-economy model than in a closed-economy model. This suggests that the
stabilization bias is likely to be less important in an open-economy framework.

On the other hand, as an asset price, the exchange rate is forward looking and thus will
bring some extra forward-looking dimension to the standard model. Consequently, this will
tend to increase the gains from precommitment, in turn increasing the stabilization bias.
Therefore, a priori, the net effect on the stabilization bias in an open-economy framework is
ambiguous and will depend on these opposite forces.

In the baseline open-economy model studied in this paper, we find that the stabiliza-
tion bias is smaller than in a standard closed-economy framework, which indicates that the
exchange rate, despite being forward looking, contributes additional inertia to the system.
Thus, a central bank that acts under discretion will come close to the precommitment out-
come. Moreover, we find that a policy regime that implicitly relies on the (lagged) exchange
rate can introduce enough inertia into the central bank’s policy response to make it act more
in accordance with the precommitment outcome. This may explain why a regime that targets
CPI inflation (with a conservative central bank), which explicitly introduces the lagged value
of the exchange rate in the central bank’s objective function, performs very well and is able
to replicate the precommitment outcome, whereas a regime that targets the change in the
output gap and nominal income growth performs poorly.

Our results are even stronger when explicit lags in the transmission mechanism and/or
departures from the UIP condition are introduced into the baseline model.® One of the benefits
of precommitment is that it helps policy-makers to efficiently offset shocks once they occur.
When monetary policy operates with a lag, however, it is more difficult for policy-makers to

offset or mitigate the impact of shocks, which reduces the benefits of precommitment.

8Dennis and Séderstréom (2002) also find that the stabilization bias is reduced when transmission lags are
introduced into one of their closed-economy models.



Our results also show that a conservative central bank that targets CPI inflation performs
very well in a model where exchange rate expectations are assumed to be partially and not
completely forward looking. This result is intuitive, because backward-looking expectations
reduce the benefits of commitment while making the economy more inertial, thus decreasing
the size of the stabilization bias.

This paper is organized as follows. Section 2 describes the baseline open-economy model
and compares the stabilization bias in a forward-looking closed- and open-economy framework.
Section 3 describes the different targeting regimes considered in this paper and presents our
measure of welfare. Section 4 describes the parameters chosen for the baseline model. Section
5 reports our simulation results. Section 6 presents two alternative open-economy models
and compares the performance of the different targeting regimes. Section 7 describes several

sensitivity tests performed on our baseline parameter values. Section 8 offers some conclusions.

2 A Stylized Small Open-Economy Model

The baseline model used in this paper is largely an extension of the closed-economy models
used by Jensen (2002) and Walsh (2003). It is very similar to the models found in Batini and
Haldane (1999), Svensson (2000), and Leitemo and Séderstrom (2002). The baseline model
assumes no transmission lags and completely forward-looking exchange rate expectations. For
any variables, x, x,4,|; denotes expectations of x,;, conditional on the information available at
time ¢. All variables (except the nominal interest rate) are log deviations from their long-run
averages; foreign variables are denoted by the superscript f, and all parameters are assumed
to be positive.

The model has an aggregate supply function that takes the following form:

Ty = (1 = ¢n) o1 + OrBTeg + Gzt + dgq; + g (1)

The parameter 0 < ¢, < 1 denotes the degree of forward-looking behaviour in price-setting,
m; domestic inflation, x, the output gap, ¢, the real exchange rate, and the term v, a cost-

push shock, which is assumed to follow a stationary univariate autoregressive process with

2
-

relationship between real marginal cost and the output gap. Apart from the standard output-

variance o-. The cost-push shock, v;, captures any factors affecting inflation that alter the

gap effect, the open-economy Phillips curve also features a direct real exchange rate channel.



In its purely forward-looking form, and ignoring the real exchange rate, this equation can
be derived from a model with staggered price-setting, as in the discrete-time variant of the
model proposed by Calvo (1983). In this model, a fraction of goods prices remain unchanged
each period, whereas new prices are chosen for the other fraction of goods.? Inflation inertia
in the standard Calvo model can be introduced by assuming that the fraction of producers
that do not set their prices optimally are allowed to index their prices to the most recent
inflation measure. A number of authors, including Christiano, Eichenbaum, and Evans (2001)
and Smets and Wouters (2003), have argued that partial or full indexation of the price level
of this kind results in a more realistic specification of the inflation process and improves the
empirical fit of their model.

The aggregate demand equation for domestically produced goods expressed in terms of

the output gap is as follows!:
o= (1 — ag)m—1 + agBa — oufiy — Tegppe] + agqy + Oéfyg + g, (2)

where 0 < ay < 1 denotes the degree of forward-looking behaviour in output, 4 the nominal
interest rate, y{ foreign output, and u; a demand disturbance that is assumed to follow an
autoregressive process with variance o2. The output gap in the model depends negatively on
the expected real interest rate and positively on the real exchange rate. Here, the output gap
is defined as the deviation of actual output from its flexible-price value. In its closed-economy
version, when ay = 1, this equation essentially collapses to an intertemporal IS function
that is derived from the representative household’s Euler equation linking consumption at
time ¢ and t+1. This equation is featured predominantly in the work of Kerr and King
(1996), Clarida, Gali, and Gertler (1999), McCallum and Nelson (1999b), Woodford (1999),
Walsh (1999a, 2003), and a host of other papers. As in the aggregate supply relation, this
equation is augmented with a backward-looking element in the form of lagged output. A
simple theoretical interpretation of such a specification, in terms of optimizing behaviour, is
to assume that private consumption exhibits habit persistence, as in Christiano, Eichenbaum,
and Evans (2001) and Smets and Wouters (2003):

9For simplicity, the probability that any given price is adjusted in any given period is assumed to be
independent of the length of time since the price was set.

0This IS equation is a simplified version of the function described in McCallum and Nelson (1999b) and
Lam (2002), which is derived from first principles. In those papers, output depends on the expected change
in the real exchange rate and not on the level of the exchange rate itself.



Iy — Z{ = Spyi1t — St T Pre (3)

Equation (3) imposes interest parity on the part of risk-neutral asset holders. This equa-
tion implies that, if domestic interest rates exceed foreign interest rates, the exchange rate is
expected to depreciate. The shock term ¢ represents a foreign-exchange risk premium that fol-
lows a stationary univariate AR(1) process (equation (12)). In the baseline model, departures
from the UIP condition are not allowed for and it is assumed that exchange rate expectations

are completely forward looking, an assumption that will be subsequently relaxed:

4= s+ —pp (4)

Equation (4) defines the real exchange rate in terms of domestic prices; s; denotes the nominal
exchange rate. Note that, since there are no non-traded goods, the real exchange rate is the
terms of trade:

T = (1 —w)m + Wﬂgm =7 +w(g — ¢_1) (5)

Equation (5) defines total CPI inflation as a weighted average of domestic inflation and the
domestic currency inflation of imported foreign goods (w is the share of imported goods in

the CPI). The model assumes that the pass-through of import costs to domestic prices is

perfect!!:
it = flaf + fjul, (6)
7th+1 = ylr] + 5{+1a (7)
o = vhyl + 0l (8)

We assume that the foreign interest rate (equation (6)) follows a Taylor-type rule where the
coefficients are constant and positive. Furthermore, foreign inflation (equation (7)) and foreign

output (equation (8)) are modelled as stationary univariate AR(1) processes:

Y1 = 'VZ?/? + T4 - (9)
Potential output is modelled as an exogenous AR(1) process where 0 <~ < 1 and 5}, is a se-

rially uncorrelated zero-mean shock to the natural level of output. Finally, equations (10), (11),

UImperfect pass-through would likely introduce more inertia into the system, reducing further the stabi-
lization bias.



and (12), respectively, describe a demand, cost-push, and risk-premium shock:

Upp1 = Yyl + 77£i+1a (10)
Upp1 = Yol + €441, (11)
i1 = VPt + N1 (12)

2.1 The stabilization bias in a closed- and open-economy frame-
work

As stated in the introduction, we find that the stabilization bias is smaller in an open-economy
than in a closed-economy framework. This is because, despite being forward looking, the ex-
change rate makes the response of the central bank under discretion more inertial, thus acting
more in accordance with the outcome under precommitment. In this section, we compare the
dynamic response of the economy with a one-unit cost-push shock under precommitment and
discretion for both a closed-economy and a small open-economy model. For simplicity, we

assume that both models are completely forward looking.

Figure 1: Impulse-Response Function in a Forward-Looking Closed-Economy Model
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In a closed-economy framework, a unit cost-push shock leads to an increase in inflation
and to a negative output gap under both discretion and precommitment (see Figure 1). To
dampen the inflationary pressures, the central bank creates a negative output gap by raising
interest rates. Under precommitment, the central bank promises to let the period of inflation
be followed by a period of deflation by creating a more persistent output gap. Consequently,
the response of the central bank is very inertial (see Woodford 2003). By promising to let the
period of above-target inflation be followed by a period of below-target inflation, the central
bank can favourably affect the expectations of private agents and hence current inflation. This
results in a more favourable inflation—output-gap trade-off.

On the other hand, under discretion, the central bank has no incentive to let the contraction
persist once inflation is back at its target, since the period of deflation is costly in terms
of welfare. The central bank therefore brings inflation and the output gap back to target,
resulting in a larger policy response from the central bank. It is clear from both figures that
precommitment entails a lower volatility for inflation and interest rate change, but a higher
volatility for the output gap. Consequently, the loss function is higher under discretion than

under precommitment in both closed- and open-economy models.

Figure 2: Impulse-Response Function in a Small-Open Economy Model
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Figure 2 shows the dynamic response of the economy from a unit cost-push shock in an



open-economy framework under precommitment and discretion. One striking feature is that
the dynamics of the model are very similar under precommitment and discretion, especially
for the output gap. In response to the unit cost-push shock, the central bank raises interest
rates slightly more under discretion than under precommitment. Although the response of the
central bank under precommitment is more inertial— as in the closed-economy model—the
interest rate differential between precommitment and discretion is smaller in the open-economy
model than in the closed-economy model. Consistent with these smaller differences in impulse-
response functions, we find that the difference between precommitment and discretion—the
stabilization bias—is smaller in an open-economy framework than in a closed-economy model.
Our numerical results confirm that the gains from precommitment are effectively smaller in

an open-economy framework (see Table 3).

3 Alternative Targeting Regimes

In this paper, in addition to precommitment and discretion, five other targeting regimes are
evaluated: flexible CPI-inflation (Clarida, Gali, and Gertler 1999; Svensson 2000), flexible
domestic inflation targeting (Svensson 2000), speed limit targeting (Walsh 2003) and two
forms of nominal income growth targeting. The first form of nominal income growth targeting
has the central bank targeting nominal income growth and the output gap as in Jensen (2002).
The second form of nominal income growth targeting has the central bank targeting inflation
and nominal income growth as in McCallum and Nelson (1999a).

In each case, it is assumed that the actual conduct of monetary policy is delegated to
an independent central bank that operates under discretion. Although the central bank can
choose to have a loss function that is different from society both in terms of the variables
included and the relative weights on the different variables, it is constrained in its objective.

Table 1 lists the single-period loss functions for each targeting regime. As in Jensen (2002)
and Walsh (2003), we focus on optimal targeting regimes, thereby eliminating any arbitrariness
in the choice of the weight the central bank assigns to its targeting variable. For each, and
independent of the targeting regime, a grid search is performed to find the optimal value the
central bank assigns to its objective function (5\ in Table 1). The same procedure is followed
for all of the targeting regimes, each time finding the optimal weight the central bank assigns

to its targeting variable.
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Table 1: Alternative Targeting Regimes

Targeting regimes Loss function®
Precommitment, COM | a2 4wl

Pure discretion PD | Ay + 7wl

CPI inflation CPI | Aga? + 7

Domestic inflation DIT | Aga? 4 2

Output-gap growth SLT | Age(my — z1)> 4 7€
Nominal income growth 1 NIT1 il (m + Ayy)? + WfQ
Nominal income growth 2 NIT2 | Ay (e 4+ Ayy)? + Aox?

*The increment for A is set at 0.05. A finer grid does not alter the
results.

3.1 Social welfare function

All the policy regimes considered in this paper are evaluated according to a social welfare

function. We assume that social welfare can be represented by the following function:

oo

Ly =EY A7 [\ + 77 (13)

t=1
where Lj is society’s loss function, 3 the representative agent’s discount factor, z; the output
gap, 7y the deviations of CPI inflation from its target (assumed to be zero), and A} denotes
society’s preference for output stabilization relative to inflation stabilization.'? The social loss
function includes the variance of the output gap and inflation for a simple reason. Inflation
is costly because it generates price dispersion between firms that can adjust prices and those
that cannot, thereby inducing socially inefficient substitution between goods produced by the
different producers. On the other hand, output gaps are costly because they denote deviations
of output from its efficient or optimal level.

We are aware that, since our model features backward- and forward-looking expectations
and the source of rigidity is domestic and not CPT inflation, equation (13) may not represent
society’s welfare function appropriately. As Woodford (2003) shows, in case the model features
backward- and forward-looking expectations, the utility-based function should be modified to

include lagged inflation and lagged output. Moreover, as Smets and Wouters (2003) show, if

12This quadratic loss function is standard in the literature and is an important element of “the science of
monetary policy.” Woodford (2003) shows that this social welfare function can be derived as a second-order
Taylor approximation of the utility of a representative agent in a forward-looking closed-economy model.

11



the only rigidity in the economy lies in domestic inflation, the latter should enter the welfare
function and not CPI inflation. Since our models do not have explicit micro-foundations and
therefore a utility-based welfare function cannot be derived, and since most central banks and
private sector surveys tend to focus on CPI inflation instead of domestic inflation, we use
equation (13) as a general formulation of social welfare.

To evaluate the welfare differential between precommitment and the different targeting
regimes, we use two alternative measures, as in Dennis and Soderstrom (2002). The first
measure is the percentage deviation of the optimal targeting regimes from the outcome under

precommitment. It is calculated as:

. L
LA = 100222 — 1), (14)
L¢

where L and L¢ are, respectively, the loss function value under the optimal targeting regime
and precommitment.

As this measure does not have a direct economic interpretation, we follow Jensen (2002)
and Dennis and Soéderstrom (2002), and also calculate the permanent deviation of inflation
from target (the inflation equivalent) when the central bank moves from precommitment to

an optimal discretionary regime. This measure is calculated as:

Wdiff =4/ (LTR — Lc) (15)

This measure has a more direct economic interpretation, because it indicates how inflation

is affected if the central bank chooses to renege on its promises.

3.2 Optimal policy

The optimal policy rule obtained under precommitment and the various discretionary regimes
is calculated using the numerical solutions described by Soderlind (1999). To derive the central
bank’s optimal policy and the associated societal welfare loss, the baseline model is written

in state-space form:

sl z)oel]

Lot 41t Lot
where 1z, is a vector of backward-looking variables, xy; is a vector of forward-looking variables,

with Ty = [uta Ut, Pt ?/?a ygfla 77{, ytfa 1, Z.t—la Tt—1, Trt—l]a Tor — [ﬂ-ta 4y, xt]a and C- is a vector of

13We have performed sensitivity tests by including domestic or lagged inflation in the social welfare function.
However, these changes did not affect our results qualitatively.
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disturbances. The matrices A and B contain the coefficients of the model. The central bank
has the following loss function:
L =2 Wx, (17)

where 2 is a vector of goal variables and W is a matrix of preference parameters with z =
(78, 4, 24, Axy, TF + Ayy], and the matrix W depends on the targeting regime the central bank

chooses. The decision problem for the central bank involves minimizing equation (17) subject
to (16).

4 Model Parameters

Since numerical simulations are used to evaluate the different targeting regimes, representative
values are chosen for the various parameters of the model. They are mostly illustrative.
Selected to be a priori reasonable, the values are very similar to those in McCallum and
Nelson (1999a), Svensson (2000), Jensen (2002), Leitemo and Séderstrom (2002), and Walsh
(2003). Table 2 lists the baseline parameters. Many sensitivity tests are performed on the

baseline parameter values (Table 6).

Table 2: Baseline Parameter Values
Inflation Output gap Foreign  Stochastic shocks
¢, =05 ;=05 JI=15 7 =039 =097,7 =0
¢, =005 =015  fl =05 ~,=059=7/=08
¢y =0.025 «a, =0.05 o4 = 0. =0.015,0,. = 0.005
w=03  a,;=0.05 ol =0 =0,=10.015

With respect to the aggregate supply function, the parameter that governs the degree of
persistence in prices, ¢,, is set at 0.5. Since this parameter is subject to much controversy, we
provide a range of sensitivity tests and experience with more forward- and backward-looking
versions of the aggregate supply (the results are shown in Tables Al and A2 in Appendix
A). The elasticities with respect to the output gap, ¢,, and the real exchange rate, ¢,, are
set, respectively, at 0.05 and 0.025. The share of imported goods in the CPI, w, is set at
0.3. In the aggregate demand equation, o, is set at 0.5, o, at 0.15, and «, = 0.05, reflecting
the three-to-one ratio used in many monetary condition indices. The parameter on foreign

output, oy, is set at 0.005. The persistence parameters for the demand, cost-push, and supply
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shock are set, respectively, at 0.3, 0, and 0.97, while their variances are fixed at o4 = 0.015,
o, = 0.015, and o,s = 0.005.

The coefficients on the foreign Taylor rule are assigned values of 1.5 for inflation and 0.5 for
output; the variances of foreign shocks are set to 0.015 in the baseline case. Foreign inflation
and output are assumed to be persistent and the autoregressive coefficient is fixed at 0.8. The
persistence of the risk premium shock is set at 0.5. The weight on the output gap in the social
loss function, A, is set to 0.25, so that the deviations of inflation from its target level are

penalized four times as heavily as output deviations.

5 Simulation Results

Table 3 shows the results for the different targeting regimes when the baseline model and
parameter values are used. For illustrative purposes and comparison, the results from a

closed-economy model—calibrated using our baseline parameter values—are also provided.'*

Table 3: Results from Baseline Model and Parameters

Targeting regimes Closed economy Open economy
Loss L%T g@ll | Loss L% g@f7
COM 9.94 - - 10.32 - -
PD 13.16 35.05 1.86 | 11.90 15.34 1.26
CPI 11.74 18.16 1.34 | 11.01 6.70 0.83
DIT - - - 16.69 61.78 2.52
SLT 997 0.30 0.17 | 10.92 5.84 0.78
NIT1 11.98 20.69 1.43 |11.71 13.55 1.18
NIT2 10.00 0.61 0.25 | 11.86 15.01 1.24

The results of the simulation show that the stabilization bias—the difference between
precommitment and pure discretion—in a closed-economy setting is fairly large. The loss
function under discretion is around 35 per cent higher than under precommitment. Moreover,
the inefficiency of a purely discretionary policy amounts to a permanent deviation of inflation
from target of around 1.86 percentage points. Table 3 also shows that the speed limit targeting
(SLT) of Walsh (2003) and Jensen’s nominal income growth targeting (NIT2) perform well
in the closed-economy model. The gains of moving from SLT or NIT2 to precommitment are

very small (less than 1 per cent in both cases).

14The results for our baseline closed-economy model are similar to those of Walsh (2003).
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These two targeting regimes perform well in a closed-economy setting because they intro-
duce inertia into the policy actions of the central bank, effectively replicating the outcome
under precommitment. On the other hand, a regime that targets CPI inflation performs
poorly. Targeting CPI inflation results in a loss function that is 18 per cent higher and in a
permanent deviation of inflation from target of 1.34 percentage points. In a closed-economy
framework, targeting CPI inflation is not history-dependent (there is no lagged endogenous
variable in the central bank’s objective function). Consequently, the inflation—output-gap
trade-off under a regime that targets CPI inflation is less favourable, resulting in a bigger
stabilization bias.

Turning to the open-economy model, our numerical simulations confirm that the stabiliza-
tion bias inherent in discretionary policy-making is smaller in our baseline framework. The
percentage gain of moving from discretion to precommitment is around 15.3, about half the
size of the stabilization bias in the closed-economy model. Moreover, the permanent devia-
tion of inflation from target is also smaller in the open-economy framework, by around 0.60
percentage points.

We have already explained why the stabilization bias is smaller in an open-economy model.
In an open-economy framework, movements in the exchange rate help insulate the economy
from shocks because the exchange rate acts as a shock absorber. As a result, the response
of the central bank is more inertial, thus acting more in accordance with the precommitment
outcome. The difference between the optimal response of the central bank in a closed- and
open-economy model is clearly illustrated in Figures 1 and 2.

Our results for the open-economy model reveal that Walsh’s SLT performs well and is
the most efficient targeting regime. Contrary to the closed-economy framework, however, a
regime that targets CPI inflation in a flexible manner (with a conservative central bank) also
performs very well. Using the loss-function values from Table 3, we find that the percentage
gains of moving from a regime that targets CPI inflation in a flexible manner (with an optimal
value of A of 0.15) to a regime that targets the change in the output gap is less than 1 per
cent. Moreover, moving from CPI inflation to SLT results in a permanent decrease of only
0.3 percentage points in inflation, compared with 1.3 percentage points in the closed-economy
model.

The same intuition that was used to explain why the stabilization bias is smaller in an

open economy can be applied to account for the smaller difference between CPI inflation
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targeting and SLT.!® A regime that targets CPI inflation takes into account the direct and
indirect effects of the exchange rate on the economy and introduces the lagged value of the
real exchange rate in the objective function of the central bank, making its optimal reaction
history-dependent and inertial. By introducing inertia into its policy actions, this allows
the central bank to appropriately affect private sector expectations. This, in turn, improves
the performance of monetary policy and the inflation—output-gap trade-off, because current
inflation depends on expected future inflation.

Table 3 also shows that regimes that target domestic inflation or nominal income growth
do not perform well in our baseline open-economy model. Jensen’s nominal income growth
targeting—which performs well in a closed-economy model—has a higher loss function than
either SLT or CPI inflation. Both forms of nominal income growth and domestic inflation
targeting perform poorly in our baseline open-economy model, because these targeting regimes

lead to more volatility in the real exchange rate and hence to a more volatile inflation and

output gap.

Table 4: Standard Deviation and Optimal A-Baseline Model
Targeting regime s.d(ygap) s.d(CPI) s.d(Aq) optimal A
Precommitment 5.04 1.98 4.62 -
Discretion 4.36 2.67 5.11 -
CPI inflation 5.30 1.99 4.68 0.15
Domestic inflation 4.41 3.43 9.76 0.10
Output-gap growth 5.29 1.98 0.45 0.60
Nominal income growth 1 5.63 1.96 5.53 1.00
Nominal income growth 2 4.40 2.65 6.64 1.85

Table 4 shows the standard deviation of the change in the real exchange rate, CPI inflation,
the output gap, and the optimal \ the central bank assigns to its target variable.'® It is clear
from Table 4 that CPI inflation targeting entails considerable real exchange rate smoothing,
whereas both forms of nominal income growth targeting regime introduce more volatility in

the real exchange rate and hence CPI inflation.

5The only difference between CPI inflation targeting and a purely discretionary regime is that, in the
former, the central bank optimizes over A and not under discretion.
16The standard deviations are multiplied by 100.
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6 Model Uncertainty

6.1 Model with transmission lags

In practice, the central bank, when designing optimal policy, has to face numerous uncer-
tainties. Among the most important of these are model and parameter uncertainty. In this
section, we introduce two simple forms of model uncertainty and analyze how the different
targeting regimes fare when these modifications are brought to the baseline model.

The first modification to the baseline model introduces a lag in the transmission mecha-
nism, to account for the fact that monetary policy works with long and variable lags. The
second modification allows for the possibility of backward-looking exchange rate expectations,
and therefore allows for departures from the UIP condition.'” Both modifications have impli-
cations for the stabilization bias and for the choice of the optimal targeting regime.

Explicit transmission lags make it more difficult for policy-makers to offset shocks, thus
reducing the benefits of precommitment.'® Similarly, departures from the UIP condition make
the whole system more inertial, thus again reducing the benefits of precommitment.

When explicit transmission lags are introduced in the baseline model, the following changes
to equation (2) are required. Equation (18) assumes that there is a delayed effect of mone-
tary policy on aggregate demand and, indirectly through the aggregate supply, on domestic

inflation:

1= (1 —ag)m_1 + gty — i — T + agq, + asyl + . (18)

"For more details regarding model uncertainty and for a more complex treatment, see Lam and Pelgrin
(2003), who introduce uncertainty, in the form of imperfect and asymmetric information, in the model of
Walsh (2003).

18Tn an earlier version of this paper, Svensson’s (2000) framework was used to model transmission lags. The
results are essentially the same and are available from the author upon request.
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6.2 Model with partially forward-looking exchange rate expecta-

tions

The second modification to the baseline model allows for deviations from the UIP condition.

Following Leitemo and Séderstrém (2002), the interest parity condition is modelled as:

W— % =S St Tt P

. A
St+1,6 = Uspia + (1 - 79)£t+1,t7

A _
St41,6 =

(1= )8+ sty

(19)
(20)

(21)

Exchange rate expectations as shown in equation (19) are a combination of rational and

adaptive expectations. The parameter ©) measures the degree of forward-lookingness or ratio-

nality. If 9 is one, exchange rate expectations are purely forward looking and equation (19)
collapses to the UIP condition of equation (3). On the other hand, if 0 < J < 1, deviations

from the UIP condition are allowed. Under adaptive expectations, it is assumed that the

exchange rate is a weighted average of previously observed exchange rates. The parameter y

in equation (21) measures the rate at which agents update their expectations. When depar-

tures from the UIP condition are allowed for, 1 and v are set to 0.5. No sensitivity tests are

performed on these parameter values.

The results for the different targeting regimes when the model features transmission lags

and/or departures from the UIP condition are shown in Table 5.

Table 5: Results from Alternative Models and Baseline Parameters

Regimes Transmission lags Departures from UIP Both

Loss L%T  g@ll' | Loss L% @Il | Loss L% g®i7
COM 5.55 - - 8.84 - - 2.80 - -
PD 6.25 12.70 0.84 | 891 0.78 0.26 | 294 5.02 0.37
CPI 592  6.69 0.61 | 891 0.78 0.26 | 2.87 2.52  0.27
DIT 718 29.42 1.28 | 1597 80.70 2.67 | 3.84 37.16 1.02
SLT 10.33  86.13 2.19 | 11.59 31.08 1.66 | 4.25 51.68 1.20
NIT1 7.74 39.52 1.48 | 13.15 4876 2.08 | 451 60.92 1.31
NIT2 18.20 228.01 3.56 | 11.43 29.29 1.61 | 5.80 107.06 1.73

Our numerical results from Table 5 confirm that, compared with the baseline open-economy

model, the stabilization bias is smaller when the model allows for either transmission lags
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and/or departures from the UIP condition.’ Introducing a lag in the transmission mechanism
decreases the stabilization bias by around 3 per cent, whereas allowing for departures from
the UIP condition has a larger impact on the percentage gain from precommitment, as well as
on the inflation equivalent. Compared with the baseline open-economy model, the percentage
gain decreases by around 15 per cent, whereas the inflation equivalent falls by 0.40 percentage
points.

The reason for the decrease in the stabilization bias in these two models is intuitive. One of
the main benefits of precommitment is that it allows policy-makers to influence agents’ expec-
tations in a favourable manner. Hence, through credible announcements, policy-makers are
able to offset shocks efficiently. However, when monetary policy operates with a lag, or when
the model allows for departures from the UIP condition, it is more difficult for policy-makers
to offset the impact of shocks and to affect agents’ expectations as the expectations channel
becomes less important. As a result, reneging on commitments becomes less important.

The above result also implies that, when the model features either transmission lags and /or
departures from the UIP condition, an optimal targeting regime that is similar to the pure
discretion outcome—in this case, CPI inflation targeting with a conservative central bank—
can effectively replicate the precommitment outcome.

We find that CPI inflation targeting (with a conservative central bank) performs very well
and is the best targeting regime.?’ More importantly, CPI inflation is very robust to model
uncertainty and clearly outperforms both Walsh’s speed limit targeting and Jensen’s nominal
income growth targeting (NIT2). For example, when the model features transmission lags,
the gain of moving from speed limit targeting to CPI inflation targeting is around 80 per cent,
while the inflation equivalent falls by around 1.60 percentage points. Similarly, moving from
NIT2 to CPI inflation targeting entails significant gains in both models.

The results from Table 5 also reveal that SLT and, in particular, NIT2 are not robust to
model uncertainty. The loss function under both targeting regimes, especially under NIT2,
shoots up when transmission lags are introduced or when departures from the UIP condition
are introduced. Our findings are clearly very different from those obtained in closed-economy

models (see Jensen 2002 and Walsh 2003). CPI inflation targeting is the most robust targeting

YDennis and Séderstrém (2002) obtain a similar result when they use Rudebusch’s model, which also
features transmission lags.

20Leitemo, Rgisland, and Torvik (2002), using a backward-looking IS and Phillips curve but forward-looking
behaviour for the exchange rate, also find that optimal policy under discretion consists of delegating policy to
a conservative central bank.
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regime and is superior to both Walsh’s speed limit targeting and Jensen’s nominal income
growth targeting (NIT2).

7 Parameter Uncertainty

To test the robustness of our results, several sensitivity tests are performed on the baseline
parameters by changing one structural parameter of the model at a time. Table 6 lists the

alternative parameters; the results are shown in Appendix A.

Table 6: Values of Alternative Parameters
Parameter Baseline value Alternative values

O o, = 0.5 a, =1[0.01,0.1,0.2,0.3, ....,0.9,0.99]
Oyn oy = 0.005 oyn = 0.015

Yo Yo =0 Yo = 0.5

AS Al =10.25 As =10.1,0.5,0.75, 1]

The first sensitivity test allows for various degrees of forward-lookingness of the aggregate
supply function. Overall, our results, using these alternative values, are very similar to the
baseline case. We find that a conservative central bank that targets CPI inflation continues
to perform well even in models that feature a very forward-looking aggregate supply. This
result differs from the findings of Jensen (2002) and Walsh (2003). They argue that, in a
closed-economy setting, the gains of moving from CPI inflation targeting to SLT or NIT2
increase as the model becomes more forward looking. Unlike Jensen (2002) and Walsh (2003),
we do not find that such a result holds in our open-economy models.

The gains from targeting CPI inflation are again especially large when the model features
transmission lags and the possibility of backward-looking expectations. Moreover, regimes
that target domestic inflation and nominal income growth (NIT1 and NIT2) continue to
perform poorly when transmission lags and departures from the UIP condition are present.
In particular, we find that, when the model is predominantly backward looking, NIT1 leads
to a very high social loss function (relative to precommitment). This result is similar to Ball
(1999), who argues that nominal income targeting (NIT1) can be disastrous and can result in
non-stationary output and inflation. As in McCallum and Nelson (1999a), however, we find

that this disastrous outcome holds only under certain conditions, notably when the aggregate
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supply is very backward looking.?!

The second sensitivity test involves increasing the variance of the shock to potential output
to around 6 per cent in annual terms. In this case also, the results are not different from the
baseline case (see Table A3). A regime that targets CPI inflation continues to perform well and
remains the best targeting regime when the model features transmission lags and/or backward-
looking exchange rate expectations. Moreover, we find that it is optimal for a central bank
that targets CPI inflation to assign more weight to inflation in its objective function; in other
words, to become more conservative. For example, when the variance of the potential output
shock is increased, the optimal weight the central bank assigns to output volatility falls to 0.1
from 0.15.

If some persistence in the cost-push shock is allowed, a regime that targets CPI inflation
again performs very well (see Table A3). Furthermore, when the degree of persistence of the
cost-push shock is increased to 0.5, our results show—as in Clarida, Gali, and Gertler (1999)—
that it is optimal to appoint a more conservative central bank, one that assigns more weight to
inflation in its objective function. For example, results from the baseline open-economy model
show that the optimal weight on output when the central bank is targeting CPI inflation falls
from 0.15 (baseline values) to 0.1.

The final sensitivity test consists of varying the relative weight that society assigns to the
stabilization of the output gap in its objective function. The results—shown in Table A3—
are again not very different from the baseline scenario. In general, CPI inflation targeting
continues to perform well and is robust to this parameter uncertainty. Moreover, we find
that, as society cares more about output, it becomes optimal to appoint a more liberal central
bank; i.e., one that cares more about output. Overall, our results—which show that the
stabilization bias is smaller in an open-economy setting and that a regime that targets CPI

inflation performs well—are very robust to both model and parameter uncertainty.

21Gince the importance of precommitment depends on the degree of forward-lookingness, one would think
that the gains from commitment would increase monotonically as the economy becomes more forward looking.
Surprisingly, this is not generally the case. The stabilization bias does not increase monotonically as the
economy becomes more forward looking (Tables A1 and A2 in Appendix A). See Steinsson (forthcoming) for
a similar result in a closed-economy setting, and Dennis and Séderstrém (2002) for an intuition.
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8 Concluding Remarks

Several recent papers have shown that gains can be made by delegating monetary policy to
a central bank allowed to have a loss function that is different from society both in terms of
the variables included and the weight on the variables itself. In two recent papers, Jensen
(2002) and Walsh (2003), using closed-economy New Keynesian models, have shown that a
policy that optimally targets nominal income growth or the change in the output gap can
perform better than a regime that targets CPI inflation. The intuition behind their result is
simple. SLT and NIT2 induce some history dependence in the policy actions of the central
bank, effectively replicating the outcome under precommitment. Using several open-economy
models, however, this paper has shown that a central bank that optimally targets CPI inflation
(with a conservative central bank) can deliver a better outcome than Jensen’s nominal income
growth targeting and Walsh’s output-gap growth targeting. The gains from appointing a
conservative central bank are particularly important when transmission lags and /or departures
from the UIP condition are allowed in the model. The results of this paper are very robust
and hold for various parameter and model specifications.

Since the results are sensitive to model uncertainty, one interesting avenue for future re-
search (among many) would be to compare the performance of optimal targeting regimes
and optimal policy rules in open-economy models that feature other types of uncertainty—
particularly imperfect information and measurement errors regarding key variables. Another
avenue for future research is to conduct the same exercise from the timeless perspective ad-
vocated by Woodford (2003).
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Appendix A: Sensitivity Test Results

Table Al: Results with a,, = [0.01,...,0.99]

Qr Disc DIT CPI SLT NIT1 NIT2

LA4ff  gdiff | [diff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
0.01] 052 0.34 | 25.23 236 | 0.40 0.30 | 27.24 2.46 | 83.94 4.31 | 12.87 1.69
0.1 0.28 0.24 | 26.17 2.36 | 0.28 0.24 | 22.60 2.19 | 70.18 3.87 | 14.08 1.73
0.2 0.75 0.38 [29.03 239 | 0.20 0.20 | 16.93 1.83 | 52.86 3.23 | 15.68 1.76
0.3 2.67 0.67 | 3495 246 | 042 0.27 | 10.81 1.37 |33.92 2.42 |16.71 1.70
0.4 872 1.09 | 4857 258 | 247 058 | 7.05 098 | 19.77 1.65 | 16.88 1.52
0.5 | 1534 1.26 |61.78 252 | 6.70 0.83 | 584 0.78 | 13.55 1.18 | 15.01 1.24
06 | 1583 1.12 |66.91 231 | 9.8 0.87 | 7.13 0.75 | 14.64 1.08 | 1598 1.13
0.7 | 1056 0.84 |61.74 202 | 853 0.75 | 844 0.75 | 14.24 097 | 1744 1.07
0.8 | 1465 0.89 |65.71 1.88 |13.82 0.86 | 19.13 1.01 | 24.79 1.15 | 2885 1.24
0.9 5.27 0.52 | 55.18 1.69 | 5.09 0.51 | 14.49 0.87 |19.15 1.00 | 23.32 1.10
0.99 | 3.78 0.43 | 5786 1.68 | 3.78 0.43 | 16.56 0.90 | 1.98 0.98 | 24.87 1.10

Baseline Model

Qr Disc DIT CPI SLT NIT1 NIT2

LA4ff  pdiff | [diff  pdiff | [diff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
001] 769 134 |1249 1.71 | 1.29 0.55 | 16.98 2.00 | 3.41 0.89 | 169.54 6.31
0.1 9.07 1.33 | 1514 1.72 | 1.66 0.57 | 1952 195 | 461 0.95 | 173.32 5.81
0.2 |11.37 1.32 |19.46 1.72 | 2.28 0.59 | 22.69 1.86 | 6.83 1.02 | 186.10 5.33
0.3 | 1482 1.29 |23.42 1.63 | 254 0.54 | 32.23 1.91 |11.33 1.13 | 207.70 4.84
04 | 18.67 1.22 |28.10 1.49 | 4.08 0.57 | 58.01 2.14 | 20.79 1.28 | 234.31 4.31
0.5 | 1270 0.84 | 29.42 128 | 6.69 0.61 | 86.13 2.19 | 39.52 1.48 | 228.01 3.56
0.6 |10.68 0.68 |26.22 1.06 | 5.72 0.49 | 109.04 2.16 | 69.03 1.66 | 85.44 1.91
0.7 5.53 0.45 | 2448 094 | 4.31 040 | 122.80 2.11 | 79.28 1.70 | 65.90 1.55
0.8 3.49 0.34 | 2549 091 | 3.04 0.32 | 131.87 2.08 | 83.91 1.66 | 69.12 1.50
0.9 2.01 0.25 |39.13 1.09 | 1.87 0.24 | 136.80 2.04 | 81.73 1.58 | 74.57 1.51
099 | 1.33 0.20 | 60.79 1.33 | 1.33 0.20 | 141.59 2.03 | 77.95 1.50 | 80.93 1.53

Model with Transmission Lags
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Table A2: Results with a;, = [0.01,...,0.99]

oy Disc DIT CPI SLT NIT1 NIT2

LAiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
0.01 | 9.00 1.13 | 5441 278 | 3.68 0.72 | 65.27 3.04 | 168.527 4.89 | 22.44 1.78
0.1 744 1.01 | 55.05 2.76 | 3.64 0.71 | 58.99 2.86 | 144.471 4.47 |24.21 1.83
0.2 | 5,57 0.85 | 58.22 276 | 3.57 0.68 | 51.46 2.60 | 114.641 3.88 | 26.95 1.88
0.3 | 3.57 0.66 | 63.66 2.77 | 299 0.60 | 43.49 2.29 | 87.74 3.26 | 28.48 1.82
04 | 1.77 043 | 73.77 277 | 1.77 0.43 | 3557 1.92 | 60.15 2.50 | 31.20 1.80
0.5 | 0.78 0.26 | 80.70 2.67 | 0.78 0.26 | 31.08 1.66 | 48.76  2.08 | 29.29 1.61
0.6 0.94 0.27 | 80.97 249 | 0.85 0.25 | 31.11 1.54 46.60 1.89 | 27.89 1.46
0.7 | 1.36 030 | 77.97 230 | 1.36 0.30 | 34.11 1.52 | 4891 1.82 | 28.57 1.39
0.8 1.51 031 | 73.46 2.13 | 1.51 0.31 | 38.16 1.54 52.83 1.81 | 30.31 1.37
0.9 1.50 0.29 | 70.60 2.01 | 1.50 0.29 | 42.29 1.56 56.95 1.81 | 32.31 1.36
099 | 1.46 0.28 | 64.56 1.87 | 1.46 0.28 | 46.15 1.58 60.76 1.81 | 34.20 1.36

Model with Backward-Looking Exchange Rate Expectations

O Disc DIT CPI SLT NIT1 NIT2

LAiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff o diff
0.01 | 1.26 0.18 | 57.53 1.22 | 1.26 0.18 | 67.75 1.32 | 71.44 1.36 | 107.56 1.67
0.1 1.25 0.18 | 5453 1.20 | 1.25 0.18 | 63.46 1.30 | 67.84 1.34 | 108.53 1.69
0.2 1.22  0.18 | 50.65 1.17 | 1.22 0.18 | 58.52 1.26 | 63.73 1.31 | 109.89 1.72
0.3 1.70  0.22 | 46.72 1.14 | 1.64 0.21 | 54.24 1.22 | 60.53 1.29 | 111.89 1.76
0.4 3.30 030 | 42.82 1.09 | 2.10 0.24 | 51.69 1.20 | 59.55 1.29 | 113.26 1.78
0.5 | 5.02 0.37 | 37.16 1.02 | 2,53 0.27 | 51.68 1.20 | 60.92 1.31 | 107.06 1.73
06 | 532 0.38 | 34.09 096 | 2.71 0.27 | 56.70 1.24 | 66.67 1.35 | 93.77 1.60
0.7 4.24 0.33 | 3347 093 | 293 0.28 | 64.88 1.30 | 74.72 1.39 | 84.21 1.48
0.8 | 3.08 0.28 | 3536 093 | 252 0.25 | 73.77 1.35 | 82.62 1.43 | 80.55 1.41
0.9 2.34  0.24 | 3941 097 | 227 0.23 | 82.44 1.40 | 89.52 1.46 | 80.61 1.38
099 | 1.74 0.20 | 43.66 1.00 | 1.74 0.20 | 89.28 1.44 | 94.30 1.48 | 81.65 1.37

Model with Both
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Table A3: Results with different values for A}, o,» and -,

test Ap=0.1 A =1 oy» = 0.015 Yo = 0.5
LAFf  pdiff | [diff  pdiff | [diff  pdiff | [diff  diff
Disc 841 0.68 | 31.49 2.56 | 14.89 1.26 | 34.18 3.93
DIT | 143.27 2.80 | 24.23 2.25 | 61.91 2.57 | 64.92 5.42
CPI 438 049 | 13.11 1.65 | 6.60 0.84 | 7.87 1.88
SLT 5.66  0.42 | 23.07 1.47 | 11.31 0.82 | 46.98 1.35
NIT1 | 5.82 0.58 | 32.38 3.39 | 12.43 1.34 | 49.63 2.11
NIT2 | 8.61 1.77 | 21.79 0.95 | 12.60 1.41 | 11.31 1.76
Baseline Model
Regimes AL =0.1 AL =1 oy = 0.015 Yo = 0.5
LAFf  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
Disc 10.24  0.61 | 39.13 2.00 | 16.08 1.01 | 56.39 2.58
DIT 67.41 1.55 | 13.74 1.19 | 28.32 1.34 | 87.76  3.22
CPI 439 040 | 1066 1.05 | 6.21 0.63 | 9.00 1.03
SLT 45.83 1.28 | 239.00 4.95 | 79.83 2.25 | 62.89 2.73
NIT1 76.47 1.65 | 44.87 2.15 | 210.65 3.66 | 41.79 2.22
NIT2 391.26 3.74 | 103.10 3.25 | 305.15 4.40 | 250.72 5.44
Model with Transmission Lags
Regimes AL =0.1 AL =1 oy = 0.015 Yo = 0.5
LA4ff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
Disc 057 0.17 | 0.78 035 | 0.78 0.27 | 7.14 1.41
DIT 182.55 2.99 | 32.64 2.28 | 83.09 2.76 | 76.34 4.63
CPI 0.57 017 | 0.71 033 | 0.78 0.27 | 593 1.29
SLT 1598 0.89 | 57.42 3.02 | 31.74 1.70 | 30.27 2.92
NIT1 45.57 1.49 | 188.61 5.47 | 51.48 2.17 | 58.44 4.05
NIT2 189.89 3.05 | 21.57 1.85 | 31.28 1.69 | 24.37 2.61
Model with Backward-Looking Exchange Rate Expectations
Regimes Ay =0.1 Ap =1 oyn = 0.015 Yo = 0.5
LGff  pdiff | pdiff  pdiff | pdiff  pdiff | pdiff  diff
Disc 284 021 | 363 047 | 427 039 |11.73 0.88
DIT 74.18 1.08 | 15.46 0.98 | 34.12 1.10 | 87.61 2.39
CPI 284 021 | 242 039 | 2,55 030 | 2.13  0.37
SLT 28.54 0.67 | 114.63 2.66 | 55.72 1.41 | 35.90 1.53
NIT1 29.94 0.69 | 150.16 3.05 | 62.31 1.49 | 56.72 1.93
NIT2 186.25 1.71 | 41.72 1.61 | 93.83 1.83 | 65.99 2.08

Model with Both
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