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Actual and perceived monetary policy rules in a
dynamic general equilibrium model of the euro area

Bank of Finland Discussion Papers 3/2001

Mika Kortelainen
Research Department

Abstract

We present a dynamic general equilibrium model with some nominal rigidities
and calibrate it to euro area data. The most important features of the model
include consumption/saving decisions according to Blanchard’s stochastic
lifetimes approach; valuation of private financial wealth according to the present
value of capital income; overlapping Calvo wage contracts in the labour market;
and a neoclassical supply side with Cobb-Douglas technology. The model is
developed for use in analysing differences between perceived and actual monetary
policy rules, which is then done as a means of evaluating the macroeconomic
benefits of credibility in monetary policy. General properties of the model are
analysed with a variety of simulation experiments.

Key words: EDGE, rational expectation, DGE models, nominal rigidites
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Odotettu ja toteutuva rahapolitiikan sääntö euroalueen
dynaamisessa yleisen tasapainon mallissa

Suomen Pankin keskustelualoitteita 3/2001

Mika Kortelainen
Tutkimusosasto

Tiivistelmä

Tässä tutkimuksessa esitetään kalibroitu euroalueen dynaaminen yleisen tasapai-
non malli, jossa on nimellisiä jäykkyyksiä. Mallin tärkeimmät ominaisuudet sisäl-
tävät Blanchardin stokastisen eliniän kulutus-/säästämispäätökset, yksityisen pää-
omavarallisuuden arvostamisen pääomatulojen nykyarvona, työmarkkinoiden li-
mittäiset Calvo-sopimukset ja neoklassisen tarjonnan Cobb-Douglas hyötyfunk-
tiolla. Malli on kehitetty, jotta voidaan arvioida odotetun ja toteutuvan rahapolitii-
kan sääntöjen eroja. Mallia hyödynnetään rahapolitiikan uskottavuuden makrota-
loudellisten vaikutusten arvioinnissa. Mallin yleisiä ominaisuuksia tutkitaan jou-
kolla simulointikokeita.

Asiasanat: EDGE, rationaaliset odotukset, dynaaminen yleisen tasapainon malli,
nimelliset jäykkyydet
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Figures 1–11

Figure 1 $�%�&�	���'���(&�	)���
��*��
�&�	��+,�����%�-��(
(��)��%'�����,�

�&��(��
&���-	)������

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

1 4 7 10 13

Years

%

Imports

Consumption

GDP

Exports

Investment

-0.05

0.00

0.05

0.10

0.15

0.20

1 4 7 10 13

Years

%
-p

oi
nt

Inflation, CPI deflator

Inflation, GDP deflator

-0.25

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

1 4 7 10 13

Years

%

Real wage

Real product wage

-0.06

-0.05

-0.04

-0.03

-0.02

-0.01

0.00

1 4 7 10 13

Years

%
-p

oi
nt Unemployment

-0.20

-0.15

-0.10

-0.05

0.00

0.05

0.10

0.15

0.20

0.25

0.30

1 4 7 10 13

Years

%
-p

oi
nt

Nominal interest rate

Expected real interest rate

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

1 4 7 10 13

Years

%

Real exchange rate

Nominal exchange rate

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

1 4 7 10 13

Years

%
-p

oi
nt

Government debt/GDP

Government net lending/GDP

-20

-15

-10

-5

0

1 4 7 10 13

Years

%
-p

oi
nt

Current account/GDP

Net foreign assets/GDP



32
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It’s a pleasure to offer comments on a paper written about a macroeconomic model
with such good modeling foundations. The EDGE model presented in the paper has a
dynamic adjustment structure derived from an intertemporal optimizing framework.
This makes the model’s dynamic adjustment tractable, increasing its usefulness for
both economic forecasting and policy analysis.  Further, this dynamic structure has
been solved to derive the model’s steady-state representation which enhances the
model’s usability by providing the terminal conditions that allow for fast robust
solutions of rational expectations models. Having both a steady-state and dynamic
model also allows for a clear distinction to be made between a shock’s implications
for the model economy’s steady state and its implications for the dynamic adjustment
required to achieve that new steady state, again enhancing the model’s tractability.
The specification of the decision-making framework leads to a model with consistent
stock-flow accounting. This eliminates the possibility for the free lunches that can
often arise in models that characterize behavior only in terms of flows.  Specifying
that agents form rational expectations goes some way towards addressing the Lucas
critique thereby providing more confidence in model analysis of alternative policy
strategies. Finally, overlaying rational expectations with real world contracting
elements achieves the sluggish adjustment observed in prices and wages that allows a
meaningful role for policy.

Given its foundation, the author should feel confident that the EDGE model has all
the basic elements that will make it a very useful forecasting and policy analysis tool.
However, this excellent modeling foundation does make it more difficult to offer
helpful comments. Those that follow are focussed on two areas; understanding the
simulation properties of the model and the simulation experiments designed to
examine the macroeconomic costs of disinflations when the monetary authority lacks
credibility.

"��������#��$��$������

After presenting the theoretical structure and the parameterization of the model, the
author presents a series of simulation  experiments designed to illustrate the model’s
dynamic adjustment properties. As noted above, a strength of  models derived from
optimizing frameworks is their tractability. In the section of the paper describing
these simulations, the author may be able to exploit this feature more to trace through
the causal forces and behavioral linkages underlying the model’s the dynamic
adjustment paths.

To consider the appropriateness of a calibrated model’s properties it is often useful to
have a benchmark for comparison. The simulation properties of the European block
of the IMF’s macroeconomic model MULTIMOD may provide such a benchmark.
Although MULTIMOD is larger and specified at an annual frequency, it shares many
of the design properties of the EDGE model. MULTIMOD’s response to seven of the
first eight shock experiments done in the paper are presented in the appendix. The
shocks are done using a monetary policy reaction function similar to the one used in
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the paper. If one accepts MULTIMOD as a useful benchmark, a comparison of the
two models’ properties suggests that the author’s claim that the EDGE model’s
structure and calibration lead to sensible dynamic adjustment properties is well
founded. In general the macroeconomic adjustment properties of the two models are
quite similar. However, a couple of minor differences are worthy of note. First,
MULTIMOD exhibits faster adjustment to permanent disturbance and slower
adjustment to temporary shocks than does the EDGE model.   Also, for the labor
supply shock and the labor income tax shock, the inflation response in the two
models is somewhat different.2

One possible source of these property differences may be the differences in the wage-
price nexus in the models. To test this, it might be useful to examine the implications
of different calibrations of the relative speeds of adjustment in wages and prices in
the EDGE model. The calibration of the wage equation appears to imply a plausible
average duration of wage contracts (2.5 years). However, the calibration of the price
equation suggests that in their loss calculations firms place a fairly low weight
(roughly 0.04) on being away from their optimal price relative to the weight they
place on smoothing prices (1).

There is also a minor point worth noting about the coefficient on the unemployment
gap in the model’s policy rule. In the standard Taylor rule, the coefficient that appears
on the output gap is 0.5. In general, unemployment gaps for most industrial countries
tend to be 2 to 3 times smaller than output gaps over the cycle. This suggests that
replacing an output gap with an unemployment gap in a Taylor rule would require
increasing the size of the response coefficient in proportion to the Okun relationship.
In the EDGE model the Taylor rule gap coefficient of 0.5 is multiplied by 0.59 rather
than something in the neighborhood of 2 or 3.

"���$�������������������%$��������

Once the EDGE model’s properties have been illustrated, the author conducts some
simulation experiments designed to illustrate the cost of a policymaker attempting to
reduce inflation when private agents do not believe the inflation reduction to be
credible.  The first simulation traces out how the economy would evolve if private
agents believed the change in the monetary authority’s inflation target. Two further
simulations are conducted in which private agents do not believe the change in the
inflation target to be credible. The difference between the latter two simulations is the
way in which the policymaker forecasts the current inflation rate and the current
unemployment gap that are used as the basis for policy actions. In one case the
policymaker factors in private agents’ disbelief in the new inflation target. In the
other case it does not.

                                                
2 The indirect tax shock cannot be done in MULTIMOD as the standard Mark IV
version does not incorporate indirect taxes.
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Before looking at the cases where the new inflation target is not credible, it is worth
noting that the experiment in which the target change is credible suggests that the
model is not super neutral with respect to the rate of inflation. When inflation is
increased permanently by one percentage point, the new equilibrium has a higher real
wage and appears to have a higher level of output as well. It would be worth
understanding why this non super neutrality arises.

The two experiments where private agents do not believe the new inflation target are
interesting because they result in equilibria in which the new target is never achieved
and the economy never returns to its previous path. The author interprets the cost of a
lack of credibility as the permanent increases in real interest rates and the permanent
reductions in real output that occur.  The author concludes that the losses are lower
when policy is set on the basis of an inflation forecast that assumes policy is credible
because the permanent increase in interest rates and the permanent decline in output
are lower.

The simulation results in the lack-of-credibility cases do not stem from particular
model properties, but rather they arises from the simulation technique. In these
simulations expectations are permanently anchored at an inflation rate different than
the policymaker’s target and the policymaker persists in trying to achieve its target.
Replicating these two experiments with the Euro block of MULTIMOD yields
qualitatively similar results. Figure 1 presents the results of three MULTIMOD
simulations. The solid line traces out the model’s response to a credible 1 percentage
point reduction in the inflation target. The dotted line illustrates the model’s response
when the inflation reduction is not believed by private agents and the policymaker
recognizes this (cognizant). The dashed line traces out the model’s, response when
the change in the inflation target is not credible, but the policymakers behaves as if it
is (naive).
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Using these simulation results to quantify the costs of a lack of credibility may have
one fundamental weakness; the policymaker never achieves the new target. Historical
experience suggests that if policymakers have instrument independence and their
objective is to reduce inflation, they can do so.  Given that both of these conditions
are satisfied in these simulation experiments a technique that incorporates some
learning on the part of private sector agents and the policymaker may produce more
plausible estimates of the cost of low credibility.

Figure 2 presents an alternative simulation technique for the two scenarios where the
policymaker’s lower inflation target is initially not believed by private agents. Again
the solid lines represents the case of full credibility.  In the case presented by the
dotted line, the policymaker is always cognizant of the fact that its credibility is low.
Private agents’ perceived inflation target is based on the inflation outcome achieved
by the policymaker the previous year. In other words the policymaker must earn some
credibility (earned credibility).  In the case traced out by the dashed line, the
policymaker initially assumes its target is credible, but after two years it realizes that
private agents don’t believe the target and in all subsequent periods the policymaker
incorporates this information into its policy setting. Again private agents base their
expectation of the inflation target on the previous year’s inflation outcome.  Figure 3
presents a similar set of simulations in which private agents’ view of the inflation
target is even slower to respond to actual inflation outcomes (hard earned credibility).
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These simulations results afford a number of conventional measures of the cost of
low credibility. The cumulative output gaps in the poor credibility scenarios can be
compared to the cumulative output gap when the new inflation target is credible.
Conventional quadratic losses in inflation and output can also be compared. The
cumulative output gaps presented in table 1 indicate that when credibility must be
earned the amount of  output that needs to be sacrificed increases by over 1
percentage and by almost 2 percentage points when credibility is hard earned. The
amount of output that needs to be sacrificed does not change when the policymaker
initially behaves naively and assumes its new target is immediately credible.  The
losses presented in table 2 suggest that the loss increases by roughly 40% when
credibility must be earned and the policymaker recognizes this and by almost 100%
when the policymaker initially believes its new target is immediately credible. The
losses increase by more when credibility is hard earned.

Unlike the conclusion that the author draws from the simulation experiments
presented in the paper, these simulation results do not suggest that the loss is lowest
when the policymaker behaves naively and assumes that it has immediate credibility.
The cumulative output gaps are identical in both cases and the quadratic losses
suggest that behaving naively is more costly. In addition to the output implications
the quadratic loss also incorporates the time that inflation is away from target.
Initially behaving naively means that it takes the policymaker longer to anchor
inflation expectations at the new target level, thereby increasing the loss.
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Immediate
Credibility

Earned
Credibility

Hard Earned
Credibility

Cognizant 2.72 4.09 4.62

Naive 2.72 4.10 4.62

"
����+�,�
��
����(���

�����
��)
�� ����
���
*����

Immediate
Credibility

Earned
Credibility

Hard Earned
Credibility

Cognizant 3.6 5.22 5.68

Naive 3.6 7.03 7.47
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The EDGE model should prove to be a very useful tool at the Finnish central bank.
Using MULTIMOD as a reference point, the model appears to have very plausible
overall dynamic properties. However, developing a better understanding of the source
of a couple of its properties might be worthwhile. With respect to the policy analysis
experiments that the author presents, I would recommend incorporating some
learning on the part of private agents and the policymaker in the poor credibility
simulations. Incorporating learning means that the policymaker eventually achieves
its objective. Conventional measures of the cost of poor credibility then yield the
intuitively appealing result that when the policymaker behaves naively, assuming that
it has full credibility, the cost are not lower than when it is cognizant of the fact that
its credibility is low.
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