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The New Keynesian model

The economic analysis aims at assessing short to medium-run
risks to price stability. One way to illustrate this is to use the so
called New Keynesian Model. Following Woodford (2008), one
can specify this model using three equations:

1 Aggregate supply - Phillips curve

πt − π?t = λ(lnYt − lnY n
t ) + βEt [πt+1 − π?t+1] + vt

2 Aggregate expenditure (Intertemporal IS relation)

(lnYt − lnY n
t ) = Et [(lnYt+1 − lnY n

t+1]− σ[i − Etπt+1 − r?t ]

3 A monetary policy rule (for instance the Taylor rule):

it = r?t + π?t + φπ(πt − π?t ) + φy (lnYt − lnY n
t )
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Illustrating risks to price stability using the Phillips
curve

One can use the Phillips curve to illustrate risks to price stability
derived from various sources:

1 Demand pull inflation - a higher output gap (lnYt − lnY n
t )

or lower cyclical unemployment(ut − un
t ) drive inflation up.

2 Cost-push inflation - an adverse supply shock vt may
influence inflation up (e.g. oil price shock)

3 Expectations - changes in expectations both regarding
future inflation or the inflation target can influence inflation
( Et [πt+1 − π?t+1])
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An illustration of the economic analysis pillar

In the New keynesian framework there are several components
that are important

The output or unemployment gap
Expectations and the inflation target
The natural rate of interest (r star

t )
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The output gap

The output gap represents the percentage difference between
actual output (i.e. real GDP in the national accounts) and
potential output.

Output gap>0 -production is higher than what is
sustainable in the medium to long-run. It is a sign of an
overheating economy (inflationary pressures / asset price
booms)
Output gap<0 - economy is not using fully all its resources
or is using them inefficiently. Typical of recession periods.
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Definition of potential output

Potential output is the level of production in the economy
that can be sustained in the medium to long run given
current production possibilities
The production possibilities are defined by the current
state of technology and the economy’s level of production
factors, namely labour and capital
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Estimating potential output

Potential output can be estimated using different approaches:
1 Production function approach
2 Univariate methods
3 Multivariate methods
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1. Production function

This approach implies the specification of a function
relating output to technology and factor inputs.
A commonly used function is the Cobb-Douglas one:

Yt = AtK
(1−α)
t Lαt 0 < α < 1

where

Yt = potential output
At = trend in total factor productivity
Kt = stock of capital
Lt = trend component of labour supply
α = elasticity of labour with regard to output.
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1. Production function

Advantages:
Close adherence to the theoretical concept
Allows for forecasts of potential output to be made

Disadvantages:

Data problems - difficult to have good data on capital stock
and even labour inputs
It is hard to model technological progress
α is supposed to be a constant structural parameter but in
practice may change over time
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2. Univariate methods

Potential output is estimated by fitting a trend or a smooth
function through the series.

Simplest approach: linear trend
Commonly used method: Hodrick-Prescott (HP) filter

Advantages: simplicity, commonly used (HP)
Disadvantages: discards too much information;
theoretically unappealing; unstable over time
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Estimates of euro area potential GDP using univariate
methods (quarterly data)
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3. Multivariate methods

The trend of GDP is derived from a model containing GDP
and a number of other variables
Commonly used variables are:

inflation
unemployment
survey data on capacity utilization in the manufacturing
sector

Advantages - takes into account potentially all relevant
information
Disadvantages - models may become complex as the
number of variables included increases
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Accordingly, although infl ation is ultimately 

a monetary phenomenon, the output gap is 

often seen as a key determinant of infl ationary 

pressures in the short run. Put simply, the more 

actual output exceeds its potential level (i.e. the 

wider the output gap), the stronger the upward 

pressure on prices. Conversely, the more 

production capacities lie idle (and the output gap 

is in negative territory), the greater the incentive 

for fi rms to stimulate demand for their products 

by cutting prices or reducing price increases. 

The latest economic downturn depressed 

demand to a greater extent than supply, and 

therefore resulted in a marked decline in 

the output gap in both the euro area and the 

United States. As estimates of the output gap 

shown in Chart 4 suggest, the output gap started 

shrinking in both economies in 2007. However, 

when the fi nancial crisis intensifi ed, the decline 

was amplifi ed, and the output gap is estimated to 

have eventually reached an exceptionally deep 

trough in 2009, giving rise to the most severe 

downturn in peacetime since the Great Depression 

in the 1930s.9 Meanwhile, the negative output 

gap is expected to shrink somewhat in 2010 in 

both the euro area and the United States.

The marked fall in the output gap in 2008 and 

2009 has contributed to a lower annual rate of 

HICP infl ation in the euro area. However, the 

effect has been contained, and there is a 

widespread consensus amongst forecasters that 

infl ation in the euro area will remain positive 

over the medium term. This outlook seems to be 

broadly in line with historical experience, when 

movements in economic slack played only a 

limited role in the infl ation process in the euro 

area. As Chart 5 shows, the relationship between 

the output gap and price developments has been 

mixed in the past, and it suggests that, on 

average, relatively large movements in output 

gaps are required to affect euro area infl ation in 

a signifi cant way.10

There are a number of explanations for the 

recent trends in infl ation. As shown in more 

The latest recession differs signifi cantly from a typical recession. 9 

For a more detailed description of the recent downturn from a 

historical perspective, see “The latest euro area recession in a 

historical context”, Monthly Bulletin, ECB, November 2009. 

See, for instance, Musso, A., Stracca, L. and von Dijk, D., 10 

“Instability and nonlinearity in the euro area Phillips curve”, 

Working Paper Series, No 811, ECB, 2007, as well as Fagan, G. 

and Morgan, J., Econometric models of the euro area central 
banks, Edward Elgar Press, 2005.

 Chart 4 Range of estimates of the output gap in the euro area and the United States

(as a percentage of GDP)

average over the OECD, IMF and Commission estimates

Euro area United States
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detail in Box 2 on the basis of a technical 

analysis of the link between the output gap and 

infl ation in a Phillips curve framework, a key 

factor is infl ation expectations, which play a 

strong role in shaping infl ation developments. 

Over the past year, infl ation expectations in the 

euro area have remained well-anchored, with 

medium-term measures of infl ation expectations 

staying close to 2%, in line with the ECB’s 

mandate of maintaining price stability.11 At the 

same time, the euro area has also been 

characterised by wage and price rigidities, such 

as stickiness in wages deriving from multi-year 

contracts, minimum wage arrangements, or the 

indexation of wage agreements to infl ation 

developments. In general, nominal rigidities can 

be expected to give rise to signifi cant 

non-linearities or asymmetries in the response 

of prices to changes in activity: fi rms may be 

more reluctant to move prices down than up, 

and workers may particularly resist reductions 

in nominal wages.12 These types of wage and 

price rigidities also mute the disinfl ationary 

response to a deterioration in economic 

conditions. 

Overall, while a sizeable slack in the economy 

can exert a mitigating impact on price pressures 

in the near term, changes in prices and wages in 

the euro area are characterised by a substantial 

degree of rigidity, reducing the impact the output 

gap has on shaping the infl ation profi le, and 

well-anchored infl ation expectations also play 

a crucial role. Furthermore, uncertainty in the 

measurement of potential output translates into 

the output gap. Thus, if the abrupt slowdown 

in activity were to refl ect a negative impact 

of supply-side factors to a greater extent than 

currently assumed, the level of potential output 

would be lower and the output gap would be 

less negative. Therefore, the assessment of the 

impact of the current downturn on infl ation is 

also uncertain. 

Several studies fi nd an increasing role for infl ation expectations 11 

in estimated Phillips curves. For example, based on estimated 

Phillips curves for a panel of OECD economies, Anderton et al. 

(2010) fi nd that the impact of the output gap on infl ation may be 

becoming weaker over time, possibly due to changes in monetary 

policy that have contributed to low and well-anchored infl ation 

expectations. See Anderton, R., Galesi, A., Lombardi, M. and 

di Mauro, F., “Key elements of global infl ation”, in Challenges 
to infl ation in an era of relative price shocks, Reserve Bank of 

Australia Conference Volume, 2010.

More details on price-setting in the euro area are provided in 12 

“New survey evidence on wage setting in Europe”, Monthly 
Bulletin, ECB, February 2009 and in “Price-setting behaviour in 

the euro area”, Monthly Bulletin, ECB, November 2005.

Chart 5 Selected measures of the euro area 
output gap and annual overall HICP inflation

(annual percentage changes; percentage of GDP)
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The IS curve and the transmission of monetary policy

In order for policy to be effective the IS curve should be stable
over time and the central bank should be able to influence the
output gap (σ ≥ 0). Notice that expectations are key to
influencing the output gap with monetary policy:

(lnYt − lnY n
t ) = Et [(lnYt+1 − lnY n

t+1]− σ[i − Etπt+1 − r?t ]

The situation is complicated because expectations are
determined in the system as a whole (there are interactions
with the Phillips curve and the Taylor rule).
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Economic analysis - an illustration with the Taylor rule

The Taylor rule is often used to illustrate the economic analysis
pillar. Note however that:

The ECB does not follow any Taylor rule in deciding policy
The Taylor rule is at most an indicator
The ECB follows the two-pillar strategy

João Sousa Monetary Policy



The original Taylor rule

The original Taylor rule was put forward by John Taylor 1 for the
US. He just noticed that in setting rates the Fed just followed
the rule:

rt = r? + 0.5(πt − π?) + 0.5(yt − y?) (1)

where
rt - real interest rate
r? - equilibrium real rate
π - inflation
π? - target inflation rate
y - real GDP
y? - potential real GDP

1
Taylor, J.B., 1993, Discretion versus Policy Rules in Practice, Carnegie-Rochester Conference Series on Public

Policy, 39,195-214.
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The original Taylor rule

It is more natural to show the Taylor rule in terms of the nominal
interest rate (it ) To arrive at this we use the Fisher relation
(ex-post form):

it = rt + πt ⇔ rt = it − πt (2)

Replacing this in equation (1) we obtain the common Taylor
rule form:

it = i? + 1.5(πt − π?) + 0.5(yt − y?) (3)

where i? is the nominal equilibrium interest rate.
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Some comments on the Taylor rule

The presence of the output gap serves two purposes:
Is consistent with the goal of minimizing output fluctuations
in addition to price stability (this is not in line with ECB’s
view)
The output gap is an indicator of future inflationary
pressures

The coefficient on π is greater than 1 (often imprecisely
called the “Taylor principle”)
The nominal equilibrium interest rate is the sum of the
equilibrium real rate and the inflation target
One estimate of the equilibrium real rate is the historical
average of real rates
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Taylor rule for the euro area - example

Figure: i? = 4, π? = 1.9
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