
Danišková, Katarína; Fidrmuc, Jarko

Working Paper

Meta-analysis of the New Keynesian Phillips Curve

IOS Working Papers, No. 314

Provided in Cooperation with:
Leibniz Institute for East and Southeast European Studies (IOS), Regensburg

Suggested Citation: Danišková, Katarína; Fidrmuc, Jarko (2012) : Meta-analysis of the New Keynesian
Phillips Curve, IOS Working Papers, No. 314, Institut für Ost- und Südosteuropaforschung (IOS),
Regensburg,
https://nbn-resolving.de/urn:nbn:de:101:1-201207106438

This Version is available at:
https://hdl.handle.net/10419/79234

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://nbn-resolving.de/urn:nbn:de:101:1-201207106438%0A
https://hdl.handle.net/10419/79234
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


�
�
�

Arbeitsbereich Ökonomie 

IOS Working Papers 

No. 31� ������2012

Meta-Analysis of the New Keynesian Phillips Curve

	
�
��
��
������*, 
���
�����������**

�

�

�

* ������������������� �
����
�
��!���
��
���"�
��#��
�
��
$�
�����
%&�
��$����
** '��������������������������(�(
)���
��*+!�,�&��-��&��.���
�$�
����������&�
������#��(
���)���*���
���
��/�������0(�����
��1��������'�����������������
��������(�(
)������!���������2���34���"554�6���������(�(
)���.���
���0��$#�7�8�96�:�;448�:3�:��
�
<#�7�8�96�:�;448�:�88���"�
��#��=
���$)������%>������"���������$��



�
Landshuter Straße 4 
D-93047 Regensburg 

Telefon: (09 41) 943 54-10
Telefax: (09 41) 943 54-27
E-Mail: info@ios-regensburg.de 
Internet: www.ios-regensburg.de 



Contents

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . v

1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2 The New Keynesian Phillips Curve . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

3 Literature Review . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4 Meta-Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

4.1 Meta-Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

4.2 Publication Bias . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

4.3 Meta-Regression Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

4.4 Results of Meta-Regression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

List of Tables

Table 1: Meta-Statistics by Countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12

List of Figures

Figure 1: Distribution of estimates                                . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11

Figure 2: Evolution of estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�

Figure 3: Funnel plots . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32

Table 2: Funnel Asymmetry and Precision Effect Test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17

Table 3: Multivariante Meta-Regresion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   23

Table 4: Meta Regression by Individual Countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26

Table 5: Categories describing forward looking behaviour in MRA . . . . . . . . . . . . . . . . .   32

Table 6: Robusteness check of FAT and PET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34





Abstract

The New Keynesian Phillips Curve has become an inherent part of modern monetary

policy models. It is derived from micro-founded models with rational expectations, sticky

prices, and forward and backward-looking subjects on the market. Having reviewed about

200 studies, we analyze the weight of the forward-looking behavior in the hybrid New

Keynesian Phillips Curve by means of meta regression. We show that selected data and

method characteristics have significant impact on reported results. Moreover, we find a

significant publication bias including publications in top journals, while we document no

bias for the most cited studies and the most cited authors.

JEL-Classification: E31, E52, C32

Keywords: inflation, New Keynesian Phillips curve, meta-analysis, publication bias

We have benefitted from comments by Iikka Korhonen and Ivana Bátorová, Tom Stanley,

and other participants of the 5th Annual MAER-Net Colloquium in Cambridge, UK in

September 2011. The standard disclaimer applies.
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Meta-Analysis of the New Keynesian Phillips Curve

1 Introduction

There is hardly a more controversial issue in economics than the relationship between

real activity and monetary policy, which is traditionally described as the Phillips curve

(Phillips, 1958, and Samuelson and Solow, 1960). While the Phillips curve was some-

times used as an example of spurious correlation, its empirical performance also moti-

vated intensive economic research into true causalities underlying the simple relationship

between output growth and inflation. The Nobel Prize has never been awarded to William

Phillips although his paper is claimed to be the most cited macroeconomics title of the

past century (Sleeman, 2011). Moreover, Samuelson’s and Solow’s contribution to the

implementation of the Phillips curve as a tool of macroeconomic analysis were not actu-

ally mentioned at the occasions of their Nobel Prize awards (1970 and 1987 respectively).

In contrast to that, several Nobel Prize laureates were honored for their contributions to

the critical discussion of the issue. Robert E. Lucas Jr. received his Nobel Prize in 1995,

partly because he was able to explain why the Phillips curve appeared to have so much

empirical support. About one decade later, the issue again received the greatest honour in

economics. In 2006, Edmund S. Phelps was prized for his analysis of the determination

of wages and prices, which addressed problems of information in the economy. Work

on monetary policy and inflation persistence also made up a substantial part of the novel

contributions by Finn E. Kydland and Edward C. Prescott, who jointly received the Nobel

Prize in 2004.

The intensive discussion of the Phillips curve has become a foundation stone of the New

Keynesian economics. Recent theoretical advances have produced alternative views of the

inflation process with fundamentally different implications for an optimal monetary pol-

icy. The New Keynesian literature is built on the work of Fischer (1977), Taylor (1980),

and Calvo (1983). Their microeconomic foundation emphasizes the forward-looking be-

havior of economic agents and sticky prices.

Correspondingly, one of the key neo-Keynesian concepts is generally referred to as the

New Keynesian Phillips Curve (NKPC). This term was used initially by Roberts (1995). It

was subsequently used widely by Sbordone (1998 and 2001), Galí and Gertler (1999), and

Galí et al. (2001). The latter also pioneered the estimation of the hybrid New Keynesian

Phillips Curve to capture inflation persistence.

According to the NKPC, inflation is forward-looking as a consequence of price for-

mation. In particular, firms set prices on the basis of their expectations about the future

evolution of demand and cost factors. However, inflation persistence is generally ac-

knowledged. Therefore, the hybrid case of the New Keynesian Phillips Curve assumes

that some firms use the backward looking rule to set prices. Thus, the lagged inflation

term is included according to this approach. In the pure Neo-Keynesian case, the weight

of lagged inflation should be zero. By contrast, inflation persistence would be mirrored

by overwhelming dependence of inflation in its past values.1 Behind these considerations,

1 Both values are documented in the literature.
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the importance of inflation inertia is likely to be determined by structural characteristics.

In particular, economies characterized by structural problems and weak institutions (in-

cluding for example emerging markets) are generally expected to be characterized by

higher weights of inflation persistence in the NKPC than liberal markets.

The empirical literature on the hybrid version of the NKPC is well founded, with nearly

200 papers published in the past 12 years. We apply the meta-regression analysis (Rose

and Stanley, 2005) in order to investigate the relationship between contemporaneous in-

flation and inflation expectations. We base our analysis on a collection of all studies

estimating the hybrid version of the NKPC. We address the issue of whether the dif-

ferences between studies can be attributed to different characteristics of data sets and

methods (Stanley and Jarrell, 1989), or whether they can correspond to underlying struc-

tural differences of included economies. Moreover, we analyze possible asymmetry in the

literature and relate it to the publication selection.

The paper is structured as follows. The next section introduces the concept of the hy-

brid NKPC. Section 3 reviews the previous empirical literature on the NKPC. Section 4

focuses on the publication bias using nearly 200 papers which we collected for our anal-

ysis. Section 5 presents statistics and meta-regression results. The last section concludes

our findings.

2
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2 The New Keynesian Phillips Curve

The NKPC is one of the key elements of New Keynesian economics. It is based on the

Calvo sticky-pricing model (Calvo, 1983). The approach assumes a continuous envi-

ronment of monopolistically competitive firms. These firms are identical producers of

differentiated products, but they have different pricing histories. Each firm faces the same

constant elasticity demand function. A fraction of firms (1 − θ) is able to adjust prices

in period t, and future developments are discounted by a factor β. Generally, the pricing

decision is based on a monopolistic competitor’s profit maximization problem subject to

the constraint of price adjustment at different time periods. Then the NKPC is derived as

(Galí and Gertler, 1999)

πt = βEtπt+1 + λmcrt + εt

with λ = (1 − θ)(1 − θβ)/θ. Thus, inflation depends positively on the expected future

inflation and real marginal costs. In particular coefficient λ depends negatively on θ and

β. Therefore, inflation is less sensitive to the value of real marginal cost if the fraction

of firms with constant prices, θ, is large. Full price rigidity, θ = 1, implies λ = 0 and

πt = βEtπt+1. In this specific case, contemporaneous inflation is determined only by

inflation expectations and the subjective discount factor.

However, Rudd and Whelan (2005) criticize the forward-looking NKPC because it does

not include inflation inertia, which allow for a trade-off between economic activity and

inflation in future periods. Fuhrer (1997) suggests that the pure forward-looking speci-

fication of prices is empirically unimportant in explaining inflation behavior. Moreover,

price changes are caused not only by the rational expectations but also by the persis-

tence of firms’ behavior. Firms often use past information in their expectation formation.

For this reason Galí and Gertler (1999) consider two types of firms with different price

strategies. Firms behave in a forward-looking way with probability (1 − ω). Or they use

backward looking price setting with probability ω. Thus, the hybrid NKPC introduces

lagged inflation as an additional variable

πt = γfEtπt+1 + γbπt−1 + λmcrt + εt (1)

where the coefficients are functions of the underlying structural parameters

γf ≡ θβφ−1

γb ≡ ωφ−1

λ ≡ (1− βθ)(1− ω)(1− θ)φ−1

φ ≡ θ + ω[1− θ(1− β)]

3
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The parameter γb is of key importance for the shape of the NKPC. In particular, the

hybrid NKPC converges to the NKPC if all firms are forward-looking (ω = 0). Alter-

natively, empirical estimations often assume that γf + γb = 1, which implies no time

discounting by firms. Given its economic interpretation, we concentrate on the forward

looking parameter in our meta analysis.

4
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3 Literature Review

In the last decade, the NKPC has become an intrinsic part of monetary policy models. Its

major advantage over the traditional Phillips Curve is its structural interpretation, which

can be used in policy analysis. Galí and Gertler (1999) created an important baseline for

most future discussions and pioneered the estimation of the NKPC by GMM. The baseline

model was extended by backward-looking behavior. According to their approach, real

unit labour costs (RULC) are preferred to model inflation persistence, while the output gap

measure yields negative coefficients and/or is insignificant. In the subsequent research,

Galí et al. (2001) present the NKPC for the euro area between 1970 and 1998. The hybrid

NKPC seems to fit the euro area data better than the earlier estimations for the USA.

Moreover, the forward-looking component was found to be higher for the euro area than

for the USA. These papers caused an intense discussion.

Galí and Gertler (1999) assume rational expectations meaning that the expected infla-

tion term Et(πt+1) can be substituted with realized future inflation and forecasting error

term.2 Thus, equation (1) can be transformed to

πt = γfπt+1 + γbπt−1 + λmcrt + et (2)

with et = εt − γfνt. However, future inflation is endogenous because the error term

also includes the forecasting error, νt. Therefore, equation (2) has to be estimated by the

instrumental variables (IV) methods in order to avoid biased estimates. The instruments

should include all exogenous variables available at time t, which are correlated with the

endogenous explanatory variables. However, the disadvantage of IV methods is that their

results can be sensitive to specification changes e.g. with respect to the proxy for real

marginal costs and selected instrument sets.

The rational expectation assumption and endogeneity problems are avoided if inflation

forecasts are directly used. Adam and Padula (2003) use data from the Survey of Pro-

fessional Forecasters. Similarly, Paloviita (2006) uses the OECD forecasts. Henzel and

Wollmershaeuser (2006) use data from ifo World Economic Survey. While Adam and

Padula (2003) assume a finite number of professional forecasters that form expectations

for a set of firms, Henzel and Wollmershaeuser (2006) take individual firms as individual

forecasters. The latter approach makes it possible to introduce backward-looking firms

into the NKPC.

A departure from the rational expectations assumption leads to a surprising result in

the output gap position in the pure forward-looking NKPC formulation. While Galí and

Gertler (1999) conclude that the output gap fails to be a relevant proxy, the analysis using

2 The relationship between expected inflation and future inflation may be expressed as πt+1 = Etπt+1+νt,
where νt stands for a forecasting error with zero mean, which is not predictable using information available
at time t.

5
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survey data show that the output gap is correctly signed and significant. By contrast, Hen-

zel and Wollmershaeuser (2006) compare their results with other similar publications and

show that the forward-looking coefficient γf seems to be lower in an analysis based on

the rational expectations assumption3. They explain this puzzle with non-rationalities in

survey data. Overall, backward-looking behavior is more relevant according to their esti-

mations. These findings are confirmed by Zhang et al. (2009), who use several measures

of the output gap and inflation.

Alternatively, Fuhrer (2006) studied the importance of the lagged inflation term in the

NKPC under the assumption of rational expectations. He showed that inflation persistence

follows from the persistence of real marginal costs. By contrast, Roberts (1997) provides

empirical evidence on flexible prices. Hondroyiannis et al. (2007) apply the time-varying

coefficient (TVC) estimation proposed by Chang et al. (2000).4 The TVC approach

provides evidence that the high weight of lagged inflation in estimates of the NKPC might

be due to the specification bias and spurious correlation.

Mavroeidis (2005 and 2007) raises two issues related to the selection of the appropriate

estimation method. Firstly, weak instruments lead to an overestimation of the forward-

looking coefficient (at all sample sizes and without any tendency to converge to the true

value of the coefficient). Secondly, the estimations are biased if endogenous regressors

are correlated with the instruments. Stock et al. (2002) provide a deeper discussion

of the weak identification problem and the selection of an appropriate test procedure.

Menyhért (2008) examines the problem of weak instruments related to the two stage least

squares proposed by Lendvai (2005), the continuous-updating GMM estimator and the

full information maximum likelihood estimator (FIML). He concludes that the FIML has

superior properties in small samples.

Rudd and Whelan (2005) present one of the most critical papers about the NKPC. They

criticize several issues: First, the pure forward-looking NKPC is inappropriate for mon-

etary analysis because this specification lacks inflation inertia, hence it supports a free

trade-off between output and inflation. Second, unit labour costs are shown not to be a

valid proxy for the real marginal cost because they do not sufficiently follow the cyclical

movements of real marginal costs. Most importantly, the GMM is not appropriate for

the estimation of the hybrid NKPC because it is subject to an omitted variables problem,

while potential omitted variables are included in the instrument set (and correlated with

πt+1). Consequently, the influence of omitted variables is captured by a proxy for Etπt+1

which leads to an overestimation of γf . Similarly, Rudd and Whelan (2005) argue that

the lagged inflation role may be captured by the forward-looking term if inflation lags are

included in the instrument set.

  3 Averages of forward-looking coefficients reported by Henzel and Wollmershaeuser (2006) are different.
While the rational expectations average is 0.59, survey data generate an average of 0.4 for US.

4 The TVC makes it possible to separate the bias-free component of each coefficient from the other 
components so that specification bias can be corrected.

6
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Further Lindé (2005) adds that the GMM estimates may be severely biased in small

samples and dependent on changes in monetary policy. Based on Monte Carlo simu-

lations, he concludes that reliable estimates of the NKPC cannot be obtained by single

equation methods. Therefore, he favours the FIML that performs well also under model

miss-specification and non-normally distributed measurement errors.

Galí et al. (2005) review most of these critical points and conclude that the main con-

clusions in Galí and Gertler (1999) and Galí et al. (2001) remain intact also under alter-

native methods of estimation. They conclude that their estimates are robust to a variety of

different econometric procedures, including the GMM estimation of the closed form as

suggested by Rudd and Whelan (2005) and nonlinear instrumental variables in the spirit

of Lindé (2005). They also review publications with similar results using alternative

econometric approaches including Sbordone (2005), who presents the two-step minimum

distance estimation procedure.

Jondeau and LeBihan (2006) compare GMM and ML specifications of the NKPC with

output gap and RULC. The GMM leads to an overestimation of the forward looking co-

efficient in both specifications for all selected countries except Italy. Furthermore, Monte

Carlo simulations presented by Fuhrer et al. (1995) show that GMM estimates are often

statistically insignificant and unstable. A moderate degree of instrument relevance can

lead to biased estimates in small samples. Therefore, they support the superior properties

of the FIML estimator which is robust, also in miss-specified models and small samples.

Besides standard analysis for developed countries, numerous authors estimated the

NKPC for emerging markets, developing and transition economies. Vašíček (2009a and

2009b) presents NKPC estimates for twelve new EU member states. His approach is

based on the open economy Phillips Curve, which covers a wider range of factors than a

typical analysis for closed developed economies. He recommends focussing on the post-

reform period with low, one-digit inflation levels. The inflation dynamics of the NMS are

found to be highly persistent with a significant forward-looking component. Inflation per-

sistence has also been studied by Franta et al. (2007). Their results suggest that inflation

persistence in the new member states is comparable to the inflation persistence of earlier

member states. Danišková and Fidrmuc (2011) also confirmed that the NKPC estimated

for the Czech Republic is largely similar to that of developed economies.

Other authors interested in inflation dynamics of emerging countries are Ramos-Francia

and Torres (2005) who are concerned in the study of inflation dynamics in Mexico. Their

results support the hybrid version of the New Keynesian Phillips curve and lagged infla-

tion to play a key role as an inflation determinant. Patra and Kapur (2010) underline a

model estimated for India. Inflation possesses persistence and validates the vertical na-

ture of the long-run Phillips curve. Turkish inflation is studied by Saz (2011) who brings

novelty in the measure of marginal costs. The forward-looking coefficient is estimated at

approximately the same value as the backward-looking one.

7



IOS Working Paper No. 314

Parsely and Popper (2009) use a large data set for Korea and employ GMM in model

estimation. Zamulin and Golovan (2007) estimate the NKPC with a trade-off between

inflation and exchange rate for Russia. Similarly, Boroditskaya and Whittaker (2007)

compare the GMM and the FIML by using the estimation of the Russian NKPC. Infla-

tion dynamics in South Africa are examined by Plessis and Burger (2006). Finally there

are numerous authors interested in China. Mehrotra et al. (2010) use data for Chinese re-

gions. Funke (2005) explores the relationship between inflation expectations and inflation

dynamics in China. Scheibe and Vines (2005) estimate the NKPC in China with a rather

low coefficient for the forward-looking behavior at 0.2.

8
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4 Meta-Analysis

Stanley and Jarrell (1989) paved the way for the meta-analysis to economics, which is

the regression analysis of regression analyses. More precisely, meta-regression analysis

is a set of quantitative techniques for evaluating and combining empirical results from

different studies (Rose and Stanley, 2005). In the past two decades meta-analysis has

become a popular standard tool that integrates and explains the literature about some

specific important parameter (Stanley, 1989). Moreover, it minimizes the potentially sub-

jective contributions of authors. These contributions appear to be damaging in the case of

literature surveys and do not help to find a general consensus on the presented issue.

Meta-analysis has already been applied in many different areas including social sci-

ences, health sciences, marketing, education, etc. The attitude to the meta-analysis is

different in these fields since they all use different models and estimation techniques, fea-

tures of primary studies are also unique for every area. A possible shortcoming of the

meta-regression analysis is the presence of a systematic bias across the literature. If cer-

tain views become widespread across the literature, the meta-regression analysis will not

succeed in handling this pattern and identifying a true effect.

Despite its increasing use in economics, meta-regression analysis did not focus on the

New Keynesian Phillips curve yet. The single exception is Carré (2008), who concen-

trates on the importance of the backward-looking component in inflation targeting. The

database developed by Carré (2008) contains 79 papers and 891 estimates, which is sig-

nificantly less than ours. Moreover, Carré (2008) does not discuss the publication bias

and characteristics of the examined effect, which are important according to our results.

Since different journals are of different quality we also present the meta analysis based

on publications in the top journals. In particular, we identify the top journals with rating

A and A+ according to the standard rankings (see Combes and Linnemer, 2003).5 The

top 4 journals include Journal of Monetary Economics, European Economic Review, In-

ternational Economic Review and Journal of International Economics. The top 7 journals

extend the previous journals by Journal of Money, Credit and Banking, Journal of Applied

Econometrics and Economics Letters.

4.1 Meta-Statistics

The literature on the hybrid version of the NKPC is very rich, with numerous papers

published since 1999 when Galí and Gertler introduced their first paper regarding hybrid

New Keynesian Phillips curve. We focus on the coefficient of expected inflation solely

coming from hybrid NKPC. We do not include estimates from the pure forward-looking

NKPC for two reasons. Firstly, literature has not agreed on the preferred specification.

Some authors claim that purely forward-looking specification is appropriate, others tend

to favour the opposite backward-looking specification. In order not to suffer from omitted

5 We use the updated version of journal ranking according the Handelsblatt.
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variable bias, we consider only the hybrid specification which includes both the lagged

and future inflation. Secondly, the coefficients related to the expected inflation in hybrid

and forward-looking specifications also have different theoretical interpretations. While

the former is the function of underlying structural parameters with expected value between

0 and 1, the latter is equal to the discount factor with expected value close to 1. Therefore,

the coefficients for the different specifications of the NKPC are not directly comparable.

Our meta-analysis includes 197 available studies, consisting of 87 working papers, 92

papers published in journals or as book chapters, 6 dissertation theses and 3 master theses.

The share of published papers is 47 per cent. The search for papers was performed in

the Repec database and Google Scholar. Studies in the Repec database were identified

according to the keywords “keynesian phillips curve”. The search led to 476 results

which were individually examined. The search applied in Google Scholar contained the

keywords hybrid estimation forward backward reduced “keynesian phillips curve” with

897 results found. The relevant studies were included in the underlying database which

was completed in July 2011.

The estimates are included in the database only if they originate from the hybrid version

of the NKPC (closed or open economy version). We do not apply any restrictions to the

proxy variable of the real marginal costs and we allow for additional inflation lags and

leads. We also consider only the newest version of the study, e.g. if a dissertation thesis

is published in a journal, we consider its published version instead of the original disser-

tation thesis. Moreover, many authors report re-estimated coefficients of Galí and Gertler

(1999) for comparison with their results. We do not include the replicated coefficients

in the database. Finally, we drop studies with missing information on standard errors,

t-statistics or p-values.

Nevertheless, our data set covers 51 countries and three country aggregates (EU, OECD

and new member states – NMS). For the majority of these we have more than five esti-

mated values of the forward coefficient, γf . The largest number of estimates, which is

equal to 613, is reported for the USA, while the EU follows with 165 estimates. The

mean of the estimates of γf for different countries lies between 0.3 and 0.7 (Figure 1)

with exceptions such as Japan, Sweden, Finland, etc. The median is close to the mean in

most cases which suggest that estimates are symmetrically distributed.

Overall, the number of estimates available in each study ranges from 1 up to 75. The

mean number of observations is 21 and the median is 15. Since the range of the estimates

of the forward coefficient is quite wide we collect one preferred estimate per study in or-

der to perform a robustness analysis of our results. In sensitivity analysis we analyze the

preferred estimates according to authors’ notes. If authors consider several estimates to

be preferable, we compute their average. However, several studies, especially those pre-

senting critical arguments on the estimation of the NKPC, present no result as preferable.
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Figure 1: Distribution of estimates (excluding outliers)

The theoretical parameter γf is defined as the weight of forward-looking behavior and
expected result should satisfy condition 0 � γf � 1. Border values are also possible
because some authors claim that only expected inflation causes current inflation, while
other authors see the past inflation as the sole determinant of inflation dynamics. The
estimated values exceed the border values of the theoretical interval. The lowest available
estimate is −2.699, for the United Kingdom while the highest value of 3.590 is reported
for the USA. Furthermore, 6.2 per cent of estimates are lower than zero or higher than
one. Quartiles of estimates are quite close to each other. First quartile (25th percentile)
is equal to 0.420 while the other two are 0.562 and 0.707. A detailed description across
countries is given in Table 16.

The development of estimates of the forward-looking parameter by years is displayed
in Figure 2. The first block of figures presents the estimates published by top journals.
Displayed weights are, with two exceptions, between 0 and 1 and 74 per cent of them
between 0.5 and 1, thus satisfying the theoretical expectations. The second block con-
tains estimates presented by all journals. Their variance is higher, nevertheless, 96 per
cent of estimates again satisfy the assumption regarding the forward-looking coefficient,
which is higher than 0.5 in more than a half of the publications. Finally, the last figure
with all estimates in the third block displays the highest variance and deviation from the
theoretical benchmarks.

6 Two countries (Pakistan and New Zealand) are not included because of only one estimate being available
for each.

11



IOS Working Paper No. 314

12

country   am     ar   at    au   be    bg    br   ca    ch   cl

n                   2            5           26           7           4            2           11           41          21          23

mean  0.36  0.15  0.64  0.57  0.57  0.27  0.47  0.50  0.29  0.52

p50  0.36  0.14  0.62  0.55  0.54  0.27  0.52  0.59  0.34  0.56

 

max  0.41  0.23  0.94  0.93  0.76  0.55  0.97  1.16  0.50  0.60

min  0.30  0.10  0.36  0.12  0.46  0.00  –0.14  –1.05  0.08  0.18

sd  0.07  0.05  0.14  0.27  0.14  0.39  0.32  0.36  0.17  0.11

skewness  0.00  1.04  0.16  –0.39  0.66  0.00   –0.36  –2.15  0.06  –2.35

kurtosis  1.00  2.80  2.25  2.23  1.84  1.00  2.50  9.73  1.22  7.30

country  cn  co  cy  cz  ee  eu  fi  fr  ge  gr

N  34   3  2  77  7  165   4  54  45  7

mean  0.24  0.53  0.60  0.57  0.39  0.51  1.24  0.64  0.60  0.50

p50  0.19  0.54  0.60  0.60  0.46  0.54  1.29  0.65  0.59  0.45

max  0.52  0.55  0.61  1.12  0.73  0.95  1.94  1.13  1.22  0.84

min  0.05  0.50  0.59  0.10  0.03  –0.30  0.42  0.19  0.18  0.30

sd  0.15  0.02  0.01  0.16  0.27  0.22  0.70  0.21  0.27  0.21

skewness  0.62  –0.55  0.00  0.33  –0.42  –1.10  –0.16  0.08  0.19  0.57

kurtosis  1.97  1.50  1.00  5.52  1.83  4.51  1.38  2.80  2.00  2.00

country  hk  hu  id  il  in  ir  it  jp  kr  lt

N 43  70  48  10  8  4  78  21  9  7

mean  0.76  0.52  0.23  0.57  0.41  1.03  0.52  0.73  0.56  0.34

p50  0.77  0.53  0.23  0.58  0.41  0.82  0.50  0.68  0.57  0.46

max  1.09  0.83  0.41  0.88  0.54  2.13  1.14  1.30  0.65  0.76

min  0.41  0.37  –0.01  0.32  0.35  0.36  –0.08  0.01  0.45  –0.31

sd  0.16  0.07  0.07  0.15  0.06  0.84  0.26  0.26  0.07  0.45

skewness  –0.27  0.85  –0.40  0.36  1.18  0.52  0.24  –0.20  –0.34  –0.70

kurtosis  2.38  6.50  6.31  3.14  3.63  1.66  2.86  4.78  1.85  1.78

country  lv  lx  ma  mt  mx  my  ne  no  pl  pt

N  7  5  3  2  17  3  7  8  43  7

mean  0.44  0.37  0.25  0.45  0.50  0.52  0.96  0.45  0.54  0.46

p50  0.55  0.44  0.24  0.45  0.57  0.52  0.63  0.67  0.56  0.47

max  0.68  1.13  0.29  0.62  0.83  0.56  2.08  0.84  1.31  0.65

min  0.12  –0.64  0.22  0.28  –0.19  0.48  0.46  –0.64  –0.66  0.31

sd  0.23  0.64  0.03  0.24  0.25  0.04  0.68  0.52  0.33  0.11

skewness  –0.42  –0.64  0.31  0.00  –1.30  0.02  0.96  –1.40  –1.22  0.36

kurtosis  1.60  2.61  1.50  1.00  4.38  1.50  2.05  3.42  7.26  2.74

country  ro  ru  si  sw  sp  tn  tu  uk  us  za

N  9  56  2  20  29  9  14  151  613    8

mean  0.41  0.42  0.31  1.06  0.56  0.57  0.62  0.61  0.60  0.84

p50  0.45  0.36  0.31  1.11  0.49  0.62  0.52  0.69  0.61  0.77

max  0.71  1.06  0.45  1.53  1.18  0.74  0.95  1.08  3.59  1.40

 

min  –0.17  –1.01  0.16  0.50  0.01  0.28  0.36  –2.70  –0.49  0.35

sd  0.25  0.36  0.21  0.34  0.27  0.15  0.22  0.37  0.29  0.39

skewness  –1.28  –0.92  0.00  –0.36  0.60  –0.66  0.32  –5.26  2.13  0.15

kurtosis  4.33  6.02  1.00  1.88  3.16  2.21  1.43  43.42  23.67  1.78

Table 1: Meta-Statistics by Countries
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Figure 2: Evolution of estimates

The previous picture suggests the presence of some kind of selection performed by ei-
ther authors or journals since almost all published estimates satisfy theoretical condition
0 � γf � 1. The authors may intentionally select the results in line with general expecta-
tions and other results remain unseen in drawers. Moreover, referees or journals may act
similarly since unexpected parameter values may suggest inconsistent in��ation develop-
ment in the long run. Correspondingly, the results different from the general expectations
are rather rare in the���rst two categories. Moreover, the estimates published by top jour-
nals are often close to theoretical values 1/2 and 2/3. We address the issue of publication
selection more deeply by the Funnel plot and the so called Funnel Asymmetry Test and
Precision Effect Test.

4.2 Publication Bias

The publication bias expresses preference for statistically strong, signi��cant and theoret-
ically sound results. However, publication bias or publication selection (also referred as
“��le-drawer problem”) is often used also for other types of selection bias causing that the
results are asymmetrically distributed around the true effect. This misinterpretation may
occur if researchers test only the asymmetry of available parameters and do not analyze
the sources of their asymmetry. By contrast, the publication selection is determined only
by the decisions made by the editors, reviewers and researches who tend to prefer results

13
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of a speci��c range. Their bias in a particular direction might be detected in the funnel plot
which would reveal it unless veiled by the asymmetry from other sources. The funnel plot
is a scatter diagram displaying the precision (e.g. inverse standard errors, square root of
sample size, etc.) against an examined effect. If publication bias is insigni��cant, the fun-
nel plot should look like an inverted funnel and the estimates should vary symmetrically
around the true effect. The estimates which are close to the true effect should be charac-
terized by the highest precision. Similarly, the less precise estimates should be located in
the lower part of the chart. On the other hand, if publication selection prefers signi��cant
results then the funnel plot would be hollow and unduly wide. In such a case, a better tool
for investigating this pattern would be the Galbraith plot.

However, we have to keep in mind that the funnel plot is a subjective tool for the detec-
tion of publication bias. Stanley (2005) sees its limitation in subjective interpretation of

Figure 3: Funnel plots

14
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the beholder. Moreover, he also stresses its wrong implicit assumption that a common true

effect exists for all studies(it does not take into account different data sets, time periods

or countries) or if not, its variation is assumed to be symmetric. Finally, Stanley (2005)

mentions modelling issues including omitted variables, estimation techniques, functional

forms, etc. which cause misspecification bias often wrongly attributed to the publication

bias. Thus, the asymmetry presented in the funnel plot may not be the result of publica-

tion selection but rather the result of heterogeneity coming from different data sets and

applied methods.

Bearing in mind these limitations, we examine the funnel plots which are displayed in

Figure 3 with precision equal to the inverse standard error. The upper two blocs present

the estimates for studies published in top ranked journals, while the lower blocs display

the estimates from all journals and books on the left-hand, and all estimates. The funnel

plots exclude outliers in order to support the readability of the charts.

A visual examination of the funnel plots is often not conclusive in the detection of

asymmetry. Nevertheless, Figure 3 provides the first evidence of a publication selection

for the journals. The lower part of the figures misses insignificant estimates especially

for the top ranked journals. Furthermore, most observations are on the right hand side of

the funnel plots which shows a preference for higher values of estimates. Regarding the

lower blocs, they have the shape close to an inverted funnel having slightly more weight

on their right hand side as well. Finally it seems that the true effect is somewhere around

0.5 in all samples.

To test the symmetry we employ the Funnel Asymmetry Test (FAT). This test is based

on the simple meta-regression of available effects and the corresponding standard errors

(Card and Krueger, 1995; Ashenfelter et al., 1999)

γ̂i = αsei + γ + εi (3)

where γ̂i denotes the reported estimates of the forward-looking coefficient that vary around

“true” effect γ and αsei stands for the so called publication bias. If the estimates are

distributed symmetrically around the true effect γ then coefficient α should not be signif-

icantly different from zero. Otherwise if there is a tendency to report certain parameter

values or significant results, α would be non-zero and significant and publication bias

would be proportional to standard error. In other words if a person engaged in the pub-

lication process acts in line with the publication selection (e.g. reports estimates high

enough to achieve their significance) reported effects are correlated with their standard

errors.

15
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It is clear that equation (3) is heteroskedastic. Therefore it is recommended to employ

inverse standard errors as weights. This means that equation (3) is divided by sei what

leads to (Stanley, 2005)

tfi = γ̂i/sei = α + γ/sei + νi (4)

This equation puts the t-statistic of effect significance on the left-hand side and inverse

standard error on its right-hand side. Following Egger (1997) the conventional t-test

of hypothesis α = 0 is a basis for the FAT and its rejection implies the presence of

publication bias or more precisely said, presence of asymmetry.

Table 2 presents the results of the FAT for selected samples. Moreover, we apply two

estimation methods, the mixed-effects model and OLS with clustered standard errors.

According to Feld and Heckemeyer (2011) it is important to cautiously select the proper

estimation method. The model choice can be based on the Q-test for unobserved het-

erogeneity. In our case, I2 calculated from Q-statistics supports mixed-effects multilevel

meta-analysis since the amount of between study variability is large.

The first two columns of the table contain the FAT based on published estimates in

journals and books. As we can see, the coefficient α is in both cases highly significant

and the presence of strong positive asymmetry is confirmed by both estimation methods.

Afterwards the estimates of the true effect in the row PET show that the true effect has

the value 0.461 which is 17 per cent lower than the sample average.

The next columns present the test results for the top journals. The magnitude of asym-

metry increases in comparison to the results for all journals. Such results suggest even

stronger publication selection and tend to prove the above mentioned claims. Moreover,

we mentioned that effects from top journals were almost all from the expected inter-

val with average value 0.602. This is in line with theoretical expectations that set the

forward-looking behavior around 2/3 which apparently affected reported effects. PET

suggests genuine effect to be 0.4 which is even lower than the effect of all the journals.

Alternatively, we test the presence of asymmetry among the most cited studies and the

most cited authors. If no asymmetry is detected in these categories, the evidence of asym-

metry in journals attributed to the publication bias will be even stronger. According to the

selected criterion for the number of citations we identified 12 studies with 80 estimates

for the most cited studies and 15 studies with 102 estimates for the most cited authors.

The results of the FAT provided in Table 2 does not identify any significant publication

bias for most cited studies and authors. On the other hand the true effect is significant and

achieves a comparable level around 0.64 in both cases. But this result may be significantly

influenced by the USA since more than half of the top cited estimates are related to the

US (51 per cent in case of top cited authors and 66 per cent in case of top cited studies).

We explore this issue deeper and estimate equation (4) for two sub-samples, one includes

only the US estimates and the second one all other estimates. The results of both top cited
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specifications remain untouched. The coefficient of publication bias is insignificant in all

cases and genuine effect for non-US estimates is rather lower with value around 0.55.

Thus, we conclude that citations are symmetrically distributed around the expected ef-

fect which is in line with the theory. Since the most cited authors and studies do not

display any selection bias, it seems that the asymmetry found for journals and top jour-

nals may be attributed to the publication bias, although we cannot attribute it to authors,

referees, or the editorial decisions. If the asymmetry of journals was not caused by the

publication process, we should find it for the other categories as well. Thus, we may con-

clude that the publication process selects the theoretically expected and significant results.

In the last two columns of Table 2, we compare the results for all countries and the US.

We chose the US since this is the country for which the highest number of estimates was

published. Again the weighted average is close to the expected result of 2/3. But the PET

detects an even higher effect with a negative bias which points to a different tendency

than the other categories. Regarding all estimates, significant estimated effect decreases

to 0.37 which is almost half of the sample average. In both cases the publication selection

is only confirmed for the preferred estimation method (ME).

If asymmetry is present in the literature of the NKPC, then the obtained estimated effect

can be biased. Publication bias can heavily inflate estimated effect in the case that the

genuine effect exists, i.e. it is different from zero. Therefore Stanley and Doucouliagos

(2007) recommend replacing equation (3) with

γ̂i = seiλ(c) + γ + εi (5)

where λ(c) is the inverse Mill’s ratio, which captures distortions in the mean of observed

effect. Since it is not possible to identify its values for every observation due to unavail-

ability of unreported results, the term is approximated. One possible approximation is

applied in equation (3) where we use a constant to proxy the inverse Mill’s ratio. But

because of the non-linearity of inverse Mill’s ratio, quadratic approximation is preferable

(Stanley and Doucouliagos, (2007), Feld and Heckemeyer (2011)):

γ̂i = αse2
i + γ + εi (6)

As before, the heteroscedasticity necessitates dividing the whole equation (6) by sei
which implies

tfi = γ̂i/sei = αsei + γ/sei + νi (7)
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The main difference between equation (3) and (7) is in the independent variable sei.

Estimated effect corrected by the described concept is called PEESE (precision-effect es-

timate with standard error). Monte-Carlo simulations performed by Stanley and Doucou-

liagos (2007) show that PEESE reduces the potential bias of the publication selection.

Since we showed clear evidence of the existence of genuine effect in this type of lit-

erature we estimate PEESE and report it in Table 2. If we compare rows PEESE and

PET, the highest correction is in case of US estimates where effect is corrected by 3.4 per

cent. Regarding all other cases, the estimated effects are very close and recommend linear

relationship between the reported effects and their standard errors.

To show that our results are robust we include estimations with changed threshold val-

ues for categories top journals and top cited. We also perform FAT, PET and PEESE for

the sub-sample including only preferred estimates. Results are available in Table 6 and

confirm robustness of previously described findings.

4.3 Meta-Regression Analysis

Another goal of meta-analysis is to answer the question about differences in estimates of

the same parameter. What causes estimates of γf to come from such a wide range and

authors to come to totally opposite conclusions? After all, they do investigate similar

issues, trying to employ the most appropriate tools. Using the corresponding parame-

ter estimates for γf from nearly 200 studies investigating the hybrid NKPC for different

countries and periods, we estimate multi-variable regression models which aim to explain

the differences of the estimated coefficients.

The meta-regression equation is given by

γ̂i = γ +
K∑

k=1

βkDik + εi (8)

where γ̂i is the estimated share of forward-looking behavior, Dk represents a set of K

variables reflecting various characteristics of the studies, authors and models, and ui is the

error term. The intercept, γ, shows a value of forward-looking weight, which corresponds

to the benchmark study characteristics. The variables Dk include both continuous and

dummy variables, which summarize information related to data definition, data structure,

estimation method, publication, and included control variables, among others.

In principle, the equation (8) could be estimated by ordinary least squares (OLS) meth-

ods. However, the OLS estimation does not take into account the likely heteroskedastic-

ity of residuals. A potential way to overcome such a caveat is to use the weighted least

squares (WLS) estimation, which uses the precision of each parameter estimate (mea-

sured by the inverse of their standard errors) as a weight in the regression. Through this

transformation, the former intercept is estimated by the coefficient for 1/se. Thus we get
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γ̂i
sei

= tγi = γ
1

sei
+

K∑

k=1

βkDik
1

sei
+ νi (9)

where the dependent variable is t-statistics for γ̂i.

As it is likely that coefficients presented in a particular study are closely related, we

use the random-effect and fixed-effect linear models for the estimation of weighted meta-

regression. Thus, the inclusion of unobserved effects us for individual studies or along

other dimension of the data sample (authors, countries, etc.) controls for an error corre-

lation within a cluster. The general estimation equation using study dimension s can be

stated as

tγi = γ
1

sei
+

K∑

k=1

βkDik
1

sei
+ us + εi (10)

Selected specifications are also extended by standard fixed effects for countries or re-

gions. In our analysis we compare a mixed linear model to alternative estimation ap-

proaches including the fixed-effects model and the simple linear model with clustered

standard errors.

As control variables in our meta-regressions we include information on the sample used

and the characteristics of the study (for exact definitions of the control variables, see

Table 5). The year of publication (yeardm) shows whether there is a trend in overall

analysis of the NKPC. This could correspond to actual structural changes (e.g. increasing

liberalization in analyzed countries), which should be associated with yeardm. Next, we

differentiate between studies published by recognized journals (jr, which also aggregates

studies published in books), working papers (wp) and other unpublished studies such as

dissertation and master theses, etc. Similarly to Havránek and Iršová (2010) we also

include the citation number of the study according to google scholar (citg), the citation

index of the best author (acitr) according to the REPEC working paper archive, and the

recursive impact factor (recfac) of the journal or working paper series, also according to

the REPEC. Finally, the emerging economies are denoted as (em).

The next group of variables includes a dummy for authors from emerging economies

(aem) and those from developed ones (awest). We also considered whether authors are

affiliated with an academic institution (aaca) or a central bank (acb).

Furthermore, we include several variables describing the properties of data sets ana-

lyzed by reviewed studies. This includes information on whether estimates are based

on monthly, quarterly or annual data. In addition to that we also collected the first and the
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last year of the sample, and the number of years in observations (obs). Inflation was most

commonly defined as GDP deflator (gdp), but many studies use alternative definitions like

CPI (cpi), the core inflation (core) or other inflation measure (othinf ).

Equation characteristics cover definition of inflation expectations. Reviewed studies can

use either realized inflation values under the assumption of rational expectations (rat), or

survey data (sur). In addition to that, all estimations also include a proxy for marginal

costs, which can be defined as real unit labour costs (rulc), output gap (gap) or unem-

ployment (unempl). Further variables describe whether estimates were gained using a

closed (closed) or open (open) economy version of the NKPC, number of inflation lags

(inflags) and leads (inflead), and restriction of the sum of coefficients (beta).

Finally, the empirical literature also discussed intensively the appropriate methods of

estimation as the OLS did not deal with endogeneity issues. Originally, the GMM or

the two stage least squares dominated the literature, but most recent papers rather prefer

maximum likelihood estimation or the Bayesian methods and experimentation with other

methods mentioned in Table 5).

Due to the perfect multicollinearity, we have to exclude some characteristics. Hence,

the obtained effect is related to these benchmark characteristics and the estimated coeffi-

cients are interpreted as the differences from the benchmark. Excluded control variables

are jr, unempl, rat, quarter, gdp, closed and gmm. Hence, the estimated effect corre-

sponds to the effect coming from the closed economy NKPC without restricting the sum

of forward and backward-looking behavior. Inflation is measured as the GDP deflator,

its expectations are rational and equation is estimated with the GMM on quarterly data

starting in 1979 and ending in 2003. The unemployment is considered as a proxy for real

marginal costs and the final study is published in a journal. All authors of the study are

from developed countries and at least one of them works in an academic institution.

Finally, the robustness test of the results was tested by excluding correlated or insignifi-

cant variables and outliers. The test of robustness does not include the estimation based on

the preferred estimates because many studies do not identify a single preferred estimate.

Moreover such identified estimates may not have unique characteristics described above.

Therefore, if we take into account the recommended average of all preferred estimates,

then we are not able attach unique characteristics to this preferred average.

4.4 Results of Meta-Regression

Almost all meta-studies enhance classical meta-analysis by including possible relevant ex-

planatory variables as is expressed by equation (8). Feld and Heckemeyer (2011) propose

a method for the selection of appropriate meta-analysis techniques. One of the main issues

is the selection of the correct estimation method, which is determined by various test steps.

Firstly, we check whether unobserved heterogeneity remains even after the inclusion of

meta-regressors. To test sample homogeneity we use the Q-test which clearly rejects

sample homogeneity. Then we perform the Breusch-Pagan LM test (χ2(67) = 7010.12,
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p-value=0.000) which indicates a presence of unobserved cluster effects. We consider

study-clusters to account for the dependency within the studies. Furthermore, we test the

robustness of our results with country-clusters.

As we detect the between-study heterogeneity, following Feld and Heckemeyer (2011),

we use the Hausman test to determine whether these effects are not correlated with in-

dependent variables (χ2(65) = 82.59, p-value= 0.0695). Our result is not clear about

the inconsistency of the random-effects regression. Since the Hausman test is not robust

under heteroskedasticity, Wooldridge (2002) proposes an alternative test, which is based

on the test of over-identifying restrictions. The result of this test (χ2(67) = 359.70 p-

value=0.000) claims that the fixed-effects cluster-econometric model is appropriate for

the final analysis. Nonetheless we report also the mixed-effects meta-regression results

and the OLS with clustered standard errors in order to compare the robustness of our

obtained results. The Wald test for the significance of the slope coefficients rejects the

null hypothesis in all cases. Table 3 reports the results for groups of estimates and their

characteristics. The estimated specification also includes coefficients of dummy variables

for countries and regions which are not reported here.

The first three columns of Table 3 include all explanatory variables, while the next three

columns exclude insignificant and highly correlated characteristics. We focus on these

parsimonious specifications. The results largely confirm our expectations. Regarding

study characteristics, it seems that all of them have a significant impact on the published

forward-looking coefficients. The inclusion of the demeaned year of publication appears

to have significant positive impact although with different coefficients. This suggests that

a trend can be identified either in publications or in analyzed economies. The estimated

shares of the forward-looking behavior are about 10 percentage points lower for working

papers (including unpublished manuscripts) than for journal publications. Google cita-

tions appear with a positive and significant coefficient which is in line with earlier claims

that the most cited papers report higher results.

Regarding the author’s characteristic, acaa has negative impact on the effect which

means that if at least one of the co-authors works for an academic institution, the study

finds lower coefficients. Among the equation characteristics, the following variables are

found to determine the results. The sum restriction (γf + γb = 1), which is denoted

by beta, tends to increase the associated estimates. On the other hand, if a study uses

real unit labour costs and output gap as a proxy variable for the real marginal costs or

includes additional lags into the NKPC, the results are lower. Other proxy variables are

significantly different with negative sign in half of specifications. The open-economy

NKPC lowers the weights of inflation expectations. This can correspond to a lower impact

of inflation expectations in an open economy. Quite surprisingly, our estimates suggest

that the assumption of rational expectations performs similarly as the use of survey data.
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Table 4: Meta Regression by Individual Countries

Austria                      at 0.474∗∗∗ 0.012         26
Australia                    au 0.522∗∗∗ 0.087          7
Brazil                        br 0.140 0.194         11
Canada                      ca 0.496∗∗∗ 0.037         41
Swiss                         ch 0.538∗∗∗ 0.092         21
Chile                         cl 0.597∗∗∗ 0.033         23
China                        cn 0.048 0.055         34
Czech Republic            cz 0.560∗∗∗ 0.013         77
Estonia                      ee 0.430 0.264          7
EMU/EU                   eu 0.486∗∗∗ 0.015        165
France                        fr 0.604∗∗∗ 0.011         54
Germany                    ge 0.308∗∗∗ 0.004         45
Greece                       gr 0.253∗∗∗ 0.093           7
Hong Kong                 hk 0.593∗∗∗ 0.060         43
Hungary                     hu 0.633∗∗∗ 0.001         70
Israel                         il 0.360∗∗∗ 0.024         48
India                         in 0.581∗∗∗ 0.027         10
Italy                          it 0.480∗∗∗ 0.003         78
Japan                        jp 0.008 0.006         21
Korea                        kr 0.617∗∗∗ 0.041          9
Lithuania                    lt 0.131∗∗∗ 0.129          7
Latvia                        lv –0.080 0.269          7
Mexico                      mx 0.533∗∗∗ 0.007         17
Netherland                 ne 0.509∗∗∗ 0.096          7
Norway                     no 0.091 0.458          8
OECD                      oecd 0.584∗∗∗ 0.028         26
Poland                       pl 0.667∗∗∗ 0.035         43
Portugal                     pt 0.422∗∗∗ 0.042          7
Romania                     ro –0.174 0.304         9
Russia                        ru 0.945∗∗∗ 0.067         56
Slovak Republic           sk 0.334∗∗∗ 0.008         18
Spain                         sp 0.449∗∗∗ 0.035         29
Sweden                      sw 0.434∗∗∗ 0.029         20
Tunisia                      tn 0.682∗∗∗ 0.097          9
Turkey                       tu 0.145 0.089         14
United Kingdom          uk 0.441∗∗∗ 0.009        151
USA                          us 0.698∗∗∗ 0.007        613

Note: Standard erros are in parentheses.
∗significance at 10%, ∗∗ significance at 5%,

∗∗∗significance at 1%. Estimated

Country effect s.e. obs

with random-effects model for individual countries with more than 6 estimates.
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The next set of explanatory variables describes the data characteristics. The way infla-

tion was measured is important since CPI and core inflation give significantly different

results comparing to the baseline GDP deflator. It seems that GDP deflator overestimates

the impact of inflation expectations. The choice of data frequency turns out to be impor-

tant as well since quarterly data lead to significantly lower effects. Finally, the range of

data set expressed by the first and last year7 of the sample says that database starting be-

fore 1979 and ending after 2003 leads to the higher estimates. The monthly frequency of

the data is significantly different from quarterly frequency, while annual seems to produce

similar results.

The general expectations related to the estimation methods are largely confirmed. The

claims of Jondeau and LeBihan (2006), who compare the GMM and the ML specifica-

tions, are in line with our meta analysis. They report that the GMM leads to an overes-

timation of the forward-looking behavior. This is clearly confirmed by meta-regression

results where maximum likelihood represented by variable like is significantly negative.

It is also often expected that the results for the TSLS are more or less comparable with

the GMM results, which is considered as the base category. Regarding other estimation

methods (OLS, EEL, GSE and TVC) we can see a positive bias even compared to the

GMM.

In our robustness analysis, we exclude outliers from all specifications following the

approach proposed by Hadi (1992, 1994) with p-value of 1 per cent. For comparison

we present these results in columns whose headers are augmented by out. The results

for all nearly variables are robust to this sensitivity test. However, some variables (e.g.

sum restriction beta, inflation deviations infdev) turned out to be insignificant and some

even switched their sign (e.g. core inflation core, other studies othstudy). The impact of

RULC as a proxy of real marginal costs lowered comparing to output gap. The estimation

methods TSLS and OLS are no more significant for preferred method, which supports the

critique of GMM as not dealing appropriately with the endogeneity problems.

The last three columns of Table 3 contain the specifications with standard errors clustered

by countries. Despite of this, the results are largely comparable to the previous results.

Moreover, we estimate the genuine effect for every country separately. We only include

countries with five or more estimates. Table 4 reports the results, which confirm over-

whelming differences between the countries. The meta effect is insignificant for eight

countries including Japan, Brazil, China, Estonia, Norway, Latvia, Turkey and Romania.

The weak results for Japan and China can be explained by deflation in these countries

in some periods. In turn, Brazil and Eastern European countries were characterized by

a successful disinflation process. Besides these countries it is Greece and Germany that

show the lowest (while significant) shares of forward-looking firms. The individual re-

sults confirm a high share of forward-looking firms in the USA and in several emerging

markets. The highest values are actually reported for Lithuania and Russia.

7 Note that lastdm is not correlated with year of the study, because studies also contain estimates for
different historical sub-samples.
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5 Conclusions

The Phillips curve represents one of the most critically discussed issues in economics.

Several Nobel Prizes were awarded for theoretical contributions to the discussion. Simi-

larly, we identified nearly 200 empirical papers estimating the hybrid version of the new

New Keynesian Phillips Curve, which assumes both forward and backward-looking firms.

We present a meta-analysis of the forward-looking component, which can be associated

with structural characteristics of the economies analyzed.

Our results confirm the presence of asymmetry in this type of literature which can be

attributed to the publication bias. Top journals show even higher publication bias accept-

ing significant estimates close to expected value. There is an overall positive trend in the

literature concerning the NKPC. Impact of authors’ characteristics is not essential except

for holding a position in an academic institution.

Moreover, we find that characteristics of analyzed studies have a significant impact on

the reported results. The meta-regressions confirms that the published results are higher

than results in working papers. Besides this, estimation characteristics are especially im-

portant. The GMM, which was frequently used in the earlier literature on the topic, was

actually not performing statistically differently than the simple OLS in specification with-

out outliers, which provides further empirical support for the widespread critique of the

GMM method in final samples. On the other hand, likelihood estimators recommended

by most recent studies report lower shares of forward-looking firms. Survey measures

of inflation expectations, which are also stressed in the recent literature, appear not to be

significantly different from rational expectations.

Finally, we find significant differences in price formation in different countries and

world regions. The role of inflation expectations is much higher for the US than it is for

EU countries. The EU is also characterized by significant heterogeneity. There is mixed

evidence for the emerging economies, which are often characterized by a comparably

high or a comparably low weight of inflation expectations.
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Table 5: Categories describing forward looking behaviour in MRA

.e.snaemnoitpircseDyrogetaC

Study characteristics

yeardm year of publication subtracted by its average; rounded average
of year is 2007

0.000 2.353

jr =1 if study is published in journal or in a book 0.473 0.499

494.0224.0repapgnikrowsiydutsfi1=pw

othstudy =1 if study is dissertation, master thesis or unpublished 0.111 0.314

citg number of study citations from google scholar (divided by age,
log)

0.808 1.041

recfac recursive factor for series and journals from Repec 0.278 0.341

444.0962.0seirtnuocgnigremenodesucofsiydutsfi1=me

Author characteristics

acitr number citations of the moct cited author from repec (log) 3.972 2.485

awest =1 if one or more coauthors are engaged in developed country 0.854 0.353

aem =1 if one or more coauthors are engaged in developing country 0.220 0.414

acb =1 if one or more coauthors work for central bank 0.513 0.500

aaca =1 if one or more of the authors work for academic institution 0.699 0.459

Equation characteristics

beta =1 if sum of forward and backward coefficient is restricted 0.330 0.470

594.0524.0clurybdeixorperastsoclanigramfi1=clur

unempl =1 if marginal costs are proxied by unemployment 0.058 0.235

gap =1 if marginal costs are proxied by output gap 0.471 0.499

othproxy =1 if marginal costs are proxied by other variable 0.064 0.245

rat =1 in case of assumption of rational expectations 0.735 0.442

sur =1 in case of survey data use for inflation expectations’ term 0.235 0.424

181.0430.0snoitatcepxefoepytrehtofoesacni1=pxehto

inflag =1 if NKPC is estimated with extra inflation lags 0.099 0.299

inflead =1 if NKPC is estimated with extra inflation leads 0.029 0.169

091.0730.0deredisnocerasegnahcnoitaflnifi1=vedfni

closed =1 if estimate comes from closed economy NKPC 0.787 0.410

open =1 if estimate comes from open economy NKPC 0.213 0.410

Data characteristics

firstdm first year of the data subtracted by its average; rounded average
first year is 1979

0.000 13.755

Continued on next page . . .
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lastdm last year of data subtracted by its average; rounded average last
year is 2003

0.000 4.757

982.0290.0ylhtnomsierutcurtsatadfi1=htnom

783.0718.0ylretrauqsierutcurtsatadfi1=retrauq

782.0190.0launnasierutcurtsatadfi1=launna

642.15744.82snoitavresbonisraeyforebmunsbo

084.0063.0ipcsadenfiedsinoitaflnifi1=ipc

005.0384.0pdgsadenfiedsinoitaflnifi1=pdg

241.0120.0noitaflnierocsadenfiedsinoitaflnifi1=eroc

843.0041.0.cte,ipr,bfnsadenfiedsinoitaflnifi1=fnihto

Method characteristics

like =1 if estimation method is maximum likelihood 0.086 0.280

864.0776.0mmgsidohtemnoitamitsefi1=mmg

103.0101.0slstsidohtemnoitamitsefi1=slst

270.0500.0seyabsidohtemnoitamitsefi1=seyab

162.0470.0slosidohtemnoitamitsefi1=slo

560.0400.0leesidohtemnoitamitsefi1=lee

201.0110.0esgsidohtemnoitamitsefi1=esg

680.0700.0cvtsidohtemnoitamitsefi1=cvt

970.0600.0legsidohtemnoitamitsefi1=leg

332.0750.0dohtemnoitamitserehtofoesacni1=htemhto

742.0560.0ledomnihtiwdetamitsesiCPKNfi1=ledom

Table 5 – continued

.e.snaemnoitpircseDyrogetaC
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