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Abstract
Dynamics of in�ation features greater volatility in the developing economies

compared to advanced countries. Following this stylised fact, the paper exam-
ines the role of monetary policy activism across the two groups. Reinforcing
the New Keynesian (NK) tenets of active monetary policy for in�ation stabil-
isation, �rst, the paper shows that in�ation volatility is a decreasing function
of the degree of policy activism. Second, it undertakes the Generalized Method
of Moments (GMM) and Dynamic panel estimation of Taylor rules over the
balanced panels of developing and advanced economies and provides evidence
for the di¤erence in the policy activism of the respective monetary authorities.
It is found that in�ation is actively and aggressively targeted by the monetary
authorities of the advanced countries, but passively accommodated in the de-
veloping countries. This striking di¤erence in the policy regimes between the
two groups can be one of the factors for the di¤erence in in�ation volatility.
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1 Introduction

Stylised facts of the macroeconomic variables emerge from the statistical proper-
ties of their �o¤ the trend�movements (Lucas, 1977). Following this conventional
approach of the literature, one can �nd that in�ation dynamics features greater
volatility in the developing economies compared to the advanced countries. This
is evident from the business cycle component of in�ation. Figure 1 presents the
cyclical component of in�ation for advanced and developing countries, obtained
from the group level quarterly data of Consumer Price Index (CPI) over the
sample period of 1990Q1 � 2011Q4.2 During the decade of 1990�s, in�ation-
ary cycle exhibits large swings in the developing countries. It displays some
sign of moderation during the period of 2001, but, does not last for long time.
From the end of 2006, it goes through the �ux again. Overall, one can visu-
alise persistent �uctuations in the cyclical trajectory of in�ation in developing
countries. In comparison, the same remains stable and moderated for the ad-
vanced economies throughout the sample period excluding 2008. Overall, the
plot shows that in�ation in the developing region is characterized by more cycli-
cal variations compared to the advanced region of the world.
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Figure 1: Business Cycle Compoent of CPI In�ation of Advanced &
Developing Economies in percentage (1990Q1 - 2012Q4)

2Business cycle component of CPI in�ation is obtained by using Christiano-Fitzgerald
(2003) asymmetric type band pass �lter with periodicity of 6 to 32 quarters. Source of the
data is the database of International Financial Statistics.
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Table 1: Results from Cyclical Components of CPI In�ation (1990Q1 - 2011Q4)
Key Statistics Advanced Economies Developing Economies
Pooled Mean -0.035 -0.007

Median value of Range in group 1.363 6.720
Pooled Standard Deviation 1.042 4.772

No. of Countries 22 106

The primary observation from the plot gains support from the descriptive
statistics over a sample of 22 advanced and 106 developing countries (See Table
1).3 Measuring volatility by the median value of range within each group and
instantaneous pooled standard deviation (in percentage), it is found that in�a-
tion is approximately four to six times more volatile in the developing economies
than the advanced countries.4 Although, the existing literature is concerned
with adverse welfare consequences of in�ation volatility (Friedman, 1977; Katz
and Rosenberg, 1983; Ragan, 1994), it has neither recognized nor investigated
the greater volatility of in�ation in the developing economies. Understanding
the gap in the literature, this paper attempts to explain the observed regularities
of in�ation volatility by examining the role of monetary policy. It invokes the
question whether such di¤erence of volatility can be explained by the di¤erence
of policy response from the central banks between the two groups of economies.
Monetary policy, characterized by an interest rate rule or the Taylor rule,

is an important component to control the transmission of exogenous shocks to
in�ation. Using the Taylor type interest rate rule, one can distinguish between
�active�and �passive� regimes of the monetary policy. Theoretical motivation
to use the Taylor rule comes from the New Keynesian (NK) literature (Clarida
et al., 2000; Woodford, 2003). According to the NK doctrine, active mone-
tary policy should react to in�ation by adjusting the policy interest rate more
than one-to-one. The intuition is, if the coe¢ cient of in�ation in the monetary
reaction function takes value of more than one, it implies that the monetary
policy is active and is targeting to curb in�ationary �uctuations by regulating
the real interest rate in the economy. On the other hand, if the policy para-
meter of in�ation is less than one, it implies �passive�monetary policy which
only accommodates the in�ation but cannot stabilise its pressure. Therefore,
policy parameter of in�ation in the Taylor rule, that captures the response of
the central banks, critically determines the stability of in�ation dynamics. In
other words, stability of in�ation depends on the nature of monetary policy.
Moreover, greater size of the in�ation coe¢ cient, given that it is above one,
implies greater aggressiveness of the monetary policy to in�ation. In countries

3CPI data is taken from the database of International Financial Statistics. The classi�ca-
tions of advanced and developing economies are followed as per IMF guideline.

4See Appendix 6.1 for the list of Advanced and Developing countries included in the sample.
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where in�ation is actively and aggressively controlled by greater degree of in�a-
tion stabilization by the central banks, exogenous shocks will have less impact
on in�ation volatility and vice versa. Empirically, this argument �ts well with
the case of in�ation stabilisation in the US economy across the periods of Great
In�ation to Great Moderation.
In this paper, the responsiveness or �activism� of the monetary policy is

modelled and empirically estimated to account for the volatility di¤erential in
in�ation between advanced and developing countries. Using a simple three-
equation New Keynesian model, �rst, it is shown that in�ation variability is
a monotonically decreasing function of the in�ation coe¢ cient of the Taylor
type policy rule. Then, considering the short term interest rate as the policy
instrument of monetary authority, four alternative interest rate rules are esti-
mated in the balanced panels of advanced and developing economies. Starting
from a strict in�ation targeting simple and identi�able Taylor rule, the econo-
metric model is extended to the generalised version of forward looking Taylor
rule which includes output gap stabilisation and interest rate smoothing. The
research hypothesis aims to examine if in�ation coe¢ cient is larger than one
and if it is, then whether the estimate is signi�cantly greater for the advanced
economies compared to developing group. For the purpose of empirical analysis,
thirteen advanced and six Asian developing countries are chosen as the sample
from the database of International Financial Statistics. Next, quarterly data
on short term nominal interest rate, CPI in�ation rate and aggregate output
are assembled. To compare the policy rule parameters of monetary reaction
function, the Taylor rule is estimated for advanced (2nd Quarter, 1991 to 2nd
Quarter of 2011) and developing countries (1st Quarter of 1997 to 1st Quarter
of 2011). At the outset, the Panel Generalised Methods of Moments (GMM)
estimation technique is applied for all four models. Thereafter, the Arellano
and Bover (1995) method of dynamic panel estimation is used only for the gen-
eralised versions of the Taylor rules to overcome the weak exogeneity problem
of the instruments.
Throughout the investigation irrespective of the variants of policy rule, it

is found that in�ation is actively and aggressively targeted by the monetary
authorities of the advanced countries. In contrast, monetary policy in the de-
veloping economies is found to be passive for all the cases excluding the forecast
based generalised Taylor rule. Di¤erence in the policy regimes is so substantial
that strong feedback from output gap stabilization also fails to restore the stable
dynamics of in�ation. Further, in case of the forecast based generalised Taylor
rule which appears to be active for the developing economies, shows much less
activism over in�ation when it is compared to the advanced economies. It is
observed that di¤erence in activism can explain nearly half of the di¤erence of
in�ation volatility between the advanced and developing economies. This �nd-
ing underlines the fact that inadequate responsiveness of monetary authorities
can be one of the major reasons to explain the stylised fact of greater in�a-
tion volatility in developing countries. To the best of author�s knowledge, such
empirical �nding is novel in the literature.
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The rest of this paper is organised by the following sections. Section 2
provides the theoretical foundation of the study. Section 3 gives the details of
empirical analysis. In Section 4, results of empirical analysis and subsequent
discussions are presented. Section 5 concludes the paper.

2 Theoretical Foundation

2.1 Taylor Rule, Active Monetary Policy and In�ation
Stabilisation

Following the seminal work of Taylor (1993) and his subsequent contributions
(Taylor, 1995, 1998, 1999), a broad consensus has developed in the literature on
the use of interest rate rule to analyse the behaviour of a monetary authority.
Taylor�s formulation suggests that for an e¤ective monetary policy intervention,
central banks should respond by adjusting its policy interest rate if in�ation and
/ or output deviate from the targeted level and / or its potential level respec-
tively. His formulation, which is recognized as the �Taylor Rule�, has become
a benchmark to examine the reaction of the monetary policy to changes in the
major economic indicators. After Taylor (1993), plethora of work is done to
estimate the Taylor rule (Clarida et al., 1998, 2000) and to test its various ex-
tensions. Researchers have extended the Taylor rule from a closed economy form
to its open economy version (Ball, 2000) and explored the importance of adding
other variables like foreign interest rate and foreign risk premium (Svensson,
2000), asset prices (Chadha et al., 2004), stock prices, long term interest rates,
and monetary aggregates.5 Majority of the empirical works on the Taylor type
policy rule are based on the developed countries like the US, the UK, Japan,
Euro area or for the EMU. In comparison, less attention has been given for
the developing economies. Out of the sparse research, some instances can be
provided. Shortland and Stasavage (2004) estimate the interest rate rule for the
West African economies. Frömmel and Schobert (2006) studied a variation of
the Taylor rule by adopting forward looking elements for Central and Eastern
European countries over the period of 1994-2003. Yazgan and Yilmazkuday
(2007) estimated forward-looking monetary policy rules for Israel and Turkey
and found that forward-looking Taylor rules seem to provide reasonable de-
scription of central bank behaviour, in both countries. Moura and De Carvalho
(2010) examined the way monetary policy has been conducted recently in the
seven largest Latin American economies and observed strong empirical support
for endogenous reaction of the monetary policy.
The Taylor rule, although was developed empirically, has a major theoretical

implication for in�ation stabilisation. As shown by Taylor (1993), Rudebusch
and Svensson (1998) and Levin, Wieland and Williams (1999), such reaction
functions can stabilise in�ation (and output gap too) reasonably well in a vari-
ety of macroeconomic models when it is calibrated or estimated with an IS curve
and a backward looking or expectation augmented Phillips Curve. The rule was

5See Kim (2002), Hsing and Lee (2004), and Chang (2005).
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designed for the level of operating targets to relate the value of the intermediate
target that relies on the aggregate demand channel and transmission mechanism
via changes in the interest rate. This feature has later been exploited by the
Old and New Keynesian schools to explicate the non-neutrality of money. In
Old and New Keynesian paradigms, the Taylor type interest rate rule represents
the monetary policy block, constitutes the aggregate demand side jointly with
the dynamic IS relation and serves as the basis for in�ation determination of
the model economy. Determinacy in these models, though in a di¤erent way, re-
quires more than one-to-one response of the short term interest rate to in�ation.
Old Keynesian model requires this condition to obtain a unique stable solution
by solving backward looking expectation structure. On the contrary, in a sticky
price New Keynesian model with forward looking expectation, an in�ation coef-
�cient greater than one implies a dynamically unstable path which an economy
needs to head o¤ to arrive at a unique and stable equilibrium (Cochrane, 2007).
Such parametric restriction in the Taylor rule posits that monetary authority
should respond to in�ation by raising the real interest rate. This conjecture is
known as Active Policy intervention of central banks in the literature. Based
on this de�nition, the nature of monetary policy can be critically assessed ac-
cording to the in�ation coe¢ cient in the interest rate feedback rule of the policy
authority. Moreover, monotonically decreasing relation between the Taylor rule
coe¢ cient of in�ation and in�ation volatility provides a theoretical underpin-
ning for the role of monetary policy activism to stabilise an economy.6 From a
theoretical point of view, therefore, active monetary policy regime is extremely
crucial to ensure the stability of in�ation dynamics.
With reference to the US economy, research shows that before the era of

Great Moderation, the in�ation coe¢ cient of the policy rule was lower than one.
For example, it was reported as 0.81 in Taylor (1993), and 0.83 in Clarida et al.
(2000). However, during the period of moderation, estimates of the coe¢ cient
were greater than one. In Taylor (1993), it was reported as 1.53 and in Clarida
et al. (2000) it was 2.15. These works show that the ability to switch from
a passive to an active monetary policy regime facilitates the US economy to
overcome the period of unstable in�ation. While examining monetary activism
for the US economy, estimates of the in�ation coe¢ cient of the Taylor rule found
by Orphanides (2004) indicates that monetary policy became more aggressive
in the period of moderation. During the period of high and unstable in�ation
(1966-1979) it was 1.49 and it became 1.89 during the period of low and stable
in�ation (1979 - 1995). Clarida et al. (2000) also argued that the volatility
of in�ation varies inversely with the magnitude of the coe¢ cient of in�ation.
According to them, when the coe¢ cient of in�ation rises from one to two, the
volatility of in�ation declines by more than half. Therefore, if the degree of
policy activism of the monetary authority is su¢ ciently large to adjust the real
rate of interest, exogenous shocks will have little impact on in�ation and its
volatility.

6See Sims (2008) for further discussions.

5



2.2 Policy Activism and In�ation Volatility in A Simple
New Keynesian Model

So far, I have discussed how the value of in�ation coe¢ cient in the Taylor rule
can determine the monetary policy regime and thereby, the stability of in�ation
in an economy. In addition to that, this section is going to illustrate the inverse
relation between the degree of monetary policy activism and the volatility of
in�ation using a simple New Keynesian model. Such illustration enables to
understand how the volatility of in�ation can be regulated by the degree of
adjustment in the real interest rate.
Let us consider the standard three-equation New Keynesian framework with

dynamic IS curve (DIS), New Keynesian Phillips curve (NKPC) and Taylor type
interest rate rule (TR).7

xt = Et fxt+1g � � [rt � Et f�t+1g � �] + gt (1)

�t = �Et f�t+1g+ �xt + ut (2)

rt = � + '��t + 'xxt + vt (3)

In the above structural form of the New Keynesian system, xt is the output
gap, �t denotes the in�ation rate, rt stands for short term nominal in�ation
rate, and gt, ut and vt are AR(1) process with the exogenous shocks signifying
preference shock, cost push shock and monetary policy disturbance respectively.
Exogenous shocks follow an i.i.d process with zero mean and constant variances
of: �2g, �

2
u and �

2
v respectively. Using the method of undetermined coe¢ cients,

the closed form analytical solution for the variance of in�ation can be derived.
See Appendix 6.2 for the derivation of in�ation variance in terms of exogenous
shocks. The analytical expression of in�ation variance will take the following
form:

var (�t) =  1�
2
g +  2�

2
u +  3�

2
v (4)

where,  i = f ('�) ; i = 1; 2; 3

Table 2: Model Calibration
� � � � '� 'x �g �u �v �g �u �v
1 0.99 0.01 0.176 1.5 0.125 0.8 0.9 0.5 0.0405 0.0109 0.0031

7One can �nd the micro-foundation of such model speci�cation in Woodford (2001, 2003),
and Gali (2008).
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Table 3: Relation between Policy Activism and In�ation Volatility
'�  

1
 
1

 
1

var(�t)
1.1 386.26 212.54 0.72 8.38
1.2 112.05 61.66 0.63 5.00
1.3 52.46 28.87 0.55 3.32
1.4 30.31 16.68 0.48 2.36
1.5 19.71 10.85 0.43 1.77
1.6 13.84 7.61 0.39 1.37
1.7 10.25 5.64 0.35 1.09
1.8 7.89 4.34 0.31 0.89
1.9 6.26 3.45 0.29 0.74
2.0 5.09 2.80 0.26 0.63
2.1 4.22 2.32 0.24 0.54
2.2 3.56 1.96 0.22 0.47

Table 4: Relation between Policy Activism and In�ation Volatility under Gen-
ralised Taylor Rule

'� 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2.0
var(�t) 2.27 1.78 1.44 1.19 1.01 0.86 0.75 0.65 0.58 0.51

Equation (4) shows that if monetary authority targets in�ation by manipu-
lating the value of the in�ation stabilising coe¢ cient, it can make an impact on
the volatility of in�ation which is driven by the variance of exogenous shocks.
In fact, calibration exercise demonstrates that all  i-s are inversely related to
'�. Therefore, with every increments in the feedback parameter of policy rule
over in�ation, variability of in�ation declines persistently.
For the purpose of calibration, values of the parameters are taken from the

existing DSGE literature (Blanchard & Gali, 2005; Ireland, 2004). In Table 2,
the parameterisations of the model and the shock variables are presented. In
Table: 3, simulated values of in�ation coe¢ cient, the resultant values of each
 i coe¢ cients and the variance of in�ation are reported. Note that in course of
simulation, the condition of active monetary policy '� > 1 has been maintained
to ensure the determinacy of the model.8 From Table 3, it is evident that
targeting in�ation by raising the in�ation coe¢ cient in the policy rule can bring
down the in�ation volatility irrespective of the sources of exogenous shocks. In
other words, by greater policy activism monetary authority can restrain the
volatility of in�ation.
The form of the Taylor rule proposed by equation (3) can be extended to

explore another scenario. In addition to in�ation and output gap stabilisation,
interest-rate smoothing can be considered in the policy framework by responding
to the lagged values of policy rate. This can improve central bank�s performance
by incorporating desirable history-dependence which bene�ts private-sector in-

8See Bullard and Mitra (2002) for further details on the condition of determinacy.
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�ation expectations (Rotemberg and Woodford, 1999; Woodford 1999). There-
fore, inserting an interest rate smoothing term with one period lag in the right
hand side of the Taylor rule expression of (3), the generalised version of Tay-
lor rule is produced in Equation (5), and is considered to check the impact of
in�ation coe¢ cient on in�ation volatility by calibration.

rt = � + �rt�1 + (1� �) ['��t + 'xxt] + vt (5)

In this case, using the simulation exercise again it is examined whether a
gradual increase in the size of in�ation coe¢ cient can be e¤ective enough to
reduce the volatility of in�ation. In Table 4, the simulated values of the in�ation
coe¢ cient of the Taylor rule is presented along with the corresponding variance
of in�ation generated from the model considering � = 0:8 (Gali, 2008). It
clearly re-emphasises the fact that the values of in�ation stabilising coe¢ cient
and in�ation variability are inversely related. So, targeting in�ation actively
and aggressively in the policy framework by monetary authority can check the
volatile behaviour of in�ation.
Thus, greater policy activism of the central banks can bring down the ram-

pant variations of in�ation and stabilise the economy.

3 Empirical Analysis

3.1 Model Speci�cation and Research Hypothesis

3.1.1 Econometric Model of Monetary Policy Rules

A set of policy rules are laid out to evaluate the monetary reaction function for
the panels of advanced and developing economies. Bearing in mind the potential
problem of indeterminacy and identi�cation of the Taylor rule as postulated by
Cochrane (2007), the baseline reduced form econometric speci�cation of mon-
etary reaction function has been taken from Henry, et al., (2012).9 In their
paper, Henry et al., (2012) has shown that simplest form of the Taylor rule is
not subject to Cochrane�s criticism.10 Following their work, �rst, simple and

9Cochrane (2007, 2009, 2011) has argued that the single-stable-solution (SSS) condition
emerging from the active policy intervention may not be su¢ cient to guarantee the deter-
minacy in New Keynesian models and therefore, not enough to stabilize the in�ation. He
also raised the issue whether the policy parameters of the Taylor rule are identi�able. In
response to Cochrane�s criticism, McCallum (2009, 2012) reinstates the ground of the New
Keynesian models with Taylor rules by bringing �learnability� in the system. Regarding the
issue of identi�cation, he argued that identi�cation of the parameters of policy rule matters
for an econometrician studying the economy and policy process, but not for the private-sector
agents in the model. These agents learn by forecasting in�ation and output in the model
economy from a reduced form perspective which is independent of identi�cation issue of the
central bank�s policy behaviour. More discussions can be found in Sims (2008) and Carrillo
(2008).

10According to them, if a rule is simple enough then it will satisfy the necessary conditions
for local stability. If agents know the parameters and structure of the rest of the economy,
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identi�able interest rate rules are speci�ed in Model 1 and 2. Then, the simple
rules are extended to output gap stabilisation with interest rate smoothing in
Model 3 and 4. The econometric speci�cations of Model 1 to 4 are provided
below.
Model 1: Strictly In�ation Targeting Instantaneous Interest rate Rule

ri;t = '��i;t + ei;t (6)

Model 2: Strictly In�ation Targeting Forward Looking / Forecast Based
Interest rate Rule

ri;t = '�Et f�i;t+1g+ ei;t (7)

Model 3: Generalised Instantaneous Taylor Rule

ri;t = �ri;t�1 + (1� �) ['��i;t + 'xxi;t] + ei;t (8)

Model 4: Generalised Forward Looking / Forecast Based Taylor Rule

ri;t = �ri;t�1 + (1� �) ['�Et f�i;t+1g+ 'xEt fxi;t+1g] + ei;t (9)

where, ei;t = �i + "i;t
�i�stands for country and �t�stands for time period. ri;t , �i , �i;t and "i;t are

the nominal interest rate, in�ation and the white noise error term of i-th country
at period t. �i presents country speci�c e¤ects in the behaviour of interest rate
setting. The parameters of '�, 'x, and � measure the reaction of central banks
over the cyclical variations of in�ation, output gap and interest rate smoothing
behaviour. In addition to examining the in�ation targeting by the central banks,
the generalised Taylor principles are considered with the motivation to incor-
porate the policy inertia in the interest rate. This entangles the �gradualism�
of the monetary authority to respond over macroeconomic outcomes. Besides,
the output gap stabilisation, another crucial objective of central bank, has also
been taken into model speci�cation. Each model is estimated in the panel of
advanced and developing economies by the instrumental variables. It can be
noted that Model 1 and 2 are essentially the special cases of the generalised
speci�cations of Model 3 and 4 with 'x and � equals to zero.

3.1.2 Speci�cation of Research Hypothesis

The main concern of empirical investigation is to estimate the value of in�ation
coe¢ cient of the Taylor rule, i.e. '�, and examine two aspects of the policy
regimes of advanced and developing countries. These are:
i) whether the value of in�ation parameter in the policy rule is greater than

one for each panel data.
ii) if they are greater than one, then whether this value is greater for the

advanced economies than that of developing economies.

then it turns out that a Taylor rule feeding back on both in�ation and output is su¢ cient to
be identi�ed. See Henry et al., (2012) for further details.
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Thus, the hypothesis testing can be constructed as:
H0: 'j� � 1 against H1: 'j� > 1 ; where, j = Advanced / Developing country
Motivation behind the hypothesis testing is to check if the monetary policy

is active in the developing economies vis-à-vis advanced countries. If it is, then
whether the degree of activism is lower in the �rst group than the second one.

3.2 Data

3.2.1 Choice of Sample

For the purpose of empirical investigation, thirteen advanced countries and six
Asian countries are chosen. Choice of the sample countries is based on homo-
geneity within each group and availability of the data. In case of advanced group,
countries like US and UK are included due to their prominent positions as the
developed nations. Along with them, several countries of European Union (EU)
are chosen which are homogenous in terms of country speci�c traits. Another
advantage to incorporate these EU countries is that they are under similar type
of monetary policy rule. Therefore, it is convenient to control the heterogeneity
of policy speci�c shocks across these economies.

1.5
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Figure 2: Business Cycle Component of CPI In�ation of Advanced Economy
and Developing Asia (1990Q1 to 2011Q4)

In case of developing group, sample countries are chosen by the method
of elimination. First, all the developing countries (by de�nition of IMF) are
classi�ed into four broad categories geographically, viz., Latin America, Sub-
Saharan Africa (SSA), Middle-East and North Africa (MENA) and East, South-
East and South Asia. Latin American countries have a history of hyperin�ation.
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Since the aspect of hyperin�ation is not addressed in this study, this group of
countries is not considered. SSA and MENA countries are subject to political
instability and social unrest which make their economic structure quite di¤erent
(and sometime treated as the �outlier�) in the entire group of developing nations.
In contrast, East, South-East and South Asia re�ect some similarity in their
pattern of economic development with respect to growth, market structure,
process of liberalization and public policies. At the same time, these countries
are well representative in terms of in�ation volatility for the group. The range
of coe¢ cient of variation of in�ation is 42% to 56% for these four geographical
categories of developing countries. South East Asian region lies in the mid of
this range with 48% of coe¢ cient of variation. 11 Moreover, from Figure 2 one
can �nd similar pattern of cyclical variation of in�ation for developing Asian
region compared to advanced group, as it is observed in Figure 1. These facts
and �gures, in sum, make developing Asia a suitable region to study. However,
number of sample countries selected from this region is limited to six due to
scarcity of data for the period of study.
For all sample countries, quarterly data are assembled on three macroeco-

nomic variables. These are short term nominal interest rate, in�ation rate and
aggregate output. Data are collected from the database of International Fi-
nancial Statistics. The quarterly data are chosen to obtain the business cycle
movement from the series of output as well as of in�ation. The entire dataset
is used to produce two sets of panel data, one for advanced countries and the
other for developing countries. E¤ort is given to make strongly balanced pan-
els for both groups of economies. The sample period of the balanced panel
for developed countries starts from the 2nd Quarter of 1991 and ends at the
2nd Quarter of 2011. The sample period of the balanced panel for developing
countries include data from the 1st Quarter of 1997 to the 1st Quarter of 2011.

3.2.2 Treatment with Data

As the instrument of monetary policy, short term interest rate is chosen
either from the Treasury bill rate, or from the government bond�s yield, or
from the central bank discount rates, according to the availability of data. A
logarithmic transformation is taken on the series of interest rate data given
in a percentage form for each country selected in the panels. In Table 5, the
choice of interest rates is produced for the sample countries included in the
panel. Similar to interest rate, in�ation rate has also been calculated in the
percentage form after taking the logarithmic di¤erence of consumer price indices
between two consecutive periods. For the output series, the volume index of
Gross Domestic Product has been taken for almost every country other than
India and Malaysia. Due to the lack of data, for these two countries, the index of
industrial production has been utilised as the proxy measure of aggregate output
series. Once again, log-transformation is taken over the original series of output

11Source: World Bank database
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Table 5: Selection of Policy Rate
Country Code Advanced Countries

1 Austria Govt. Bond Yield
2 Belgium Treasury Bill Rate
3 Canada Treasury Bill Rate
4 Denmark Govt. Bond Yield
5 Finland Govt. Bond Yield
6 France Treasury Bill Rate
7 Germany Govt. Bond Yield
8 Italy Treasury Bill Rate
9 Japan Treasury Bill Rate
10 Norway Govt. Bond Yield
11 Switzerland Govt. Bond Yield
12 UK Treasury Bill Rate
13 US Treasury Bill Rate

Country Code Developing Countries
1 China Central Bank Discount rate
2 India Govt. Bond Yield
3 Indonesia Central Bank Discount rate
4 Malaysia Treasury Bill Rate
5 Philippines Central Bank Discount rate
6 Thailand Govt. Bond Yield

indices and output gap is computed as the percentage deviation of the actual
output from the trend. The cyclical component of in�ation and output gap are
extracted by applying the Christiano-Fitzgerald (2003) asymmetric band pass
�lter on the in�ation and output with the assumption that the original data
generating process of in�ation and output time series are integrated at order
one. Finally, the data are processed for each country and are stacked according
to the country code to form a balanced panel for advanced and developing group.

3.3 Methodologies for Estimation

3.3.1 GMM Estimation in Panel Data

All models of monetary reaction functions, speci�ed in Equation (6) to (9), are
estimated in the panel data set of advanced and developing economies. The mo-
tivation for considering panel data is to control the unobserved heterogeneity
across the countries belonging to a particular group. The idiosyncratic behav-
iour of central banks in interest rate setting across the countries of each group
can be controlled and a pattern can be found from the estimated coe¢ cients of
the monetary reaction function via response of policy instrument. However, re-
gressions using aggregate time-series and pure cross-section data are likely to be
contaminated by the e¤ects of a time-invariant individual e¤ect which captures
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the unobservable individual heterogeneity and the usual random noise term.
In presence of such e¤ects, standard OLS estimates of the parameters could
be seriously biased and statistical inference can be misleading. A number of
studies have deployed an alternative estimation procedure, namely, Generalised
Method of Moments (GMM), to circumvent the problem of biased estimates.
This estimation method yields consistent and asymptotically e¢ cient estimates
of unknown parameters in a wide variety of settings and properties of the data
generating processes. Each econometric speci�cations of Model 1 to 4 are es-
timated by GMM technique. To conduct the GMM estimation in the panel
of advanced and developing economies, lagged output gaps are chosen as the
instruments for Model 1 and 2.12 The lagged values of interest rate, cyclical
component of in�ation and output gap are chosen as the instruments to estimate
the Model 3 and 4. Under the assumption of zero correlation between instrument
and error terms, the moment condition can be obtained which is su¢ cient to
identify the in�ation stabilising coe¢ cient of monetary reaction function. Fur-
ther, the GMM estimation is computed using the White diagonal instrument
weighting matrix with cross-section speci�c Panel Corrected Standard Errors
(PCSE).

3.3.2 Methodology for Dynamic Panel Estimation

In addition to GMM estimation technique, Arellano and Bover (1995) method of
dynamic panel estimation is used to check the robustness of the estimates for the
generalised version of monetary reaction function, i.e. econometric speci�cations
of (8) and (9). Since the explanatory variables in the econometric speci�cations
of Model 3 and 4 include the lagged dependent variable, it becomes a dynamic
model which allows feedback from current or past shocks to current values of the
dependent variable. The major advantage of such dynamic modelling is that it
not only takes into account the autocorrelation in the residuals, but also reduces
the possibility of potential spurious regression. However, these simple dynamic
panel models have their own limitations too. It is known that the usual �xed
e¤ects estimator is inconsistent when the time span is small (Nickell, 1981),
as the ordinary least squares (OLS) estimation is based on �rst di¤erences.
In such cases, the instrumental variable (IV) estimator (Anderson and Hsiao,
1981) and generalised method of moments (GMM) estimator (Arellano and
Bond, 1991) are both widely used. But, these estimation procedures would
su¤er from the problem of weak exogeneity of instruments.13 To circumvent
such problem, Arellano-Bover�s (1995) method is followed. Arellano and Bover
(1995) suggested an additional moment condition to increase e¢ ciency of the
estimates of the parameters. According to them, it is valid to assume that the

12Henry et al. (2012) has shown that lagged output gap is the right instrument for estimating
the simple in�ation targeting Taylor rule.
13A major problem with such scenario is that inference using estimated asymptotic standard

errors can be very unreliable in small samples for the e¢ cient version of the GMM estimator,
because the estimated standard errors are downward biased. However, since this panel dataset
considers a large number of periods, the bias can die out asymptotically (See Roodman, 2006).
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change in any instrumenting variable is uncorrelated with the �xed e¤ects. Thus,
a transformation should be taken for the di¤erences of instruments to make them
exogenous to the �xed e¤ects. This entails the assumption of zero correlation
between �rst di¤erence of instrument and error terms. With this additional
moment condition, the parameters of generalised Taylor type monetary reaction
function are estimated using the White diagonal instrument weighting matrix
with cross-section speci�c PCSE for the advanced and developing economies.
Summarizing the methodologies for estimating the monetary policy rules,

six estimation techniques are run using the algorithm of E-Views 7. These are
as follows:
Estimation 1: Panel GMM Estimation for Model 1
Estimation 2: Panel GMM Estimation for Model 2
Estimation 3: Panel GMM Estimation for Model 3
Estimation 4: Panel GMM Estimation for Model 4
Estimation 5: Dynamic Panel Estimation by Arellano and Bover Method
for Model 3
Estimation 6: Dynamic Panel Estimation by Arellano and Bover Method
for Model 4
In the next section, the results are presented and explained following these

six estimation strategies.

4 Results and Discussion

4.1 Observations from Plots
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Figure 3: Interest Rate and Business Cycle Component of In�ation in
Advanced Economy
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Figure 4: Interest Rate and Output Gap in Advanced Economy
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Figure 5: Interest Rate and Business Cycle Component of In�ation in
Developing Economy
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Figure 6: Interest Rate and Output Gap in Developing Economy

In Figure 3 and 4, the macroeconomic aggregates of advanced and developing
countries are presented. Figure 3 shows that the plot of short term interest
rate and the cyclical component of in�ation are positively related. The turning
points of time paths exhibit that the in�ation takes the lead and the interest rate
follows. A similar pattern can be found in Figure 4, where short term interest
rate and output gap are depicted. However, comparing the Figures 3 and 4, it
is noticeable that movements in the interest rate follow the cyclical components
of in�ation more closely than the movements of output gap. Overall, in the
sample period, the trajectory of interest rate in the advanced economies features
structural drifts and reveals the sign of monetary easing with sharp plunge in
the era of �nancial crisis.
From the plots of interest rate and cyclical component of in�ation for de-

veloping countries in Figure 5, it is observed that movements of interest rate,
although follow broad regularities of in�ation, is signi�cantly less sensitive com-
pared to the advanced economies. In Figure 6, the turning points in the output
gap are infrequently followed by positive movements of the interest rate. Over-
all, during the sample period, the policy rate behaves like a step function with
an indication of sluggish adjustment and strong inertia in the policy instrument
of monetary authority.
Altogether from Figure 3 to 6, three salient observations can be made re-

garding the behaviour of macroeconomic aggregates of advanced and developing
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countries. Firstly, the cyclical components of in�ation are more pronounced in
developing countries than the advanced group elucidating the persistent volatil-
ity of in�ation. Secondly, the output gaps in developing countries are subject
to big swings with relatively smaller peak to peak amplitude of business cycles
compared to the advanced economies. Finally, the movement of policy rate
in the developing countries is substantially more sedentary, with a few jumps
over the cyclical developments of in�ation and output. This indicates a strong
gradualist approach of the monetary authority.

4.2 Observations from Descriptive Statistics

In addition to the observations from the plots, descriptive statistics of the data
are taken into consideration to analyse the general traits of the macroeconomic
variables of our interest. In Table 6 and 7, the summary statistics on the short
term interest rate, cyclical component of in�ation and output gap are produced
for advanced and developing economies respectively.

Table 6: Summary Statistics of Macroeconomic Variables - Advanced Group
Statistical Sample of Advanced Economies
Properties Interest Rate In�ation Output Gap
Mean 1.111 -0.021 -0.0004
Median 1.423 -0.018 -0.0010
Maximum 2.781 1.002 0.0817
Minimum -6.215 -1.112 -0.0867
Std. Deviation 1.234 0.253 0.0155
Skewness -2.897 -0.083 -0.1705
Kurtosis 13.35 5.102 6.6473
Jarque-Bera 6172.957 195.1491 588.77
Probability 0.000 0.000 0.000
Sum 1170.18 -21.957 -0.3865
Sum of Squares 1602.017 67.051 0.2541
No. of Obs. 1053 1053 1053

Comparing the �rst and second order moments, i.e. mean and standard de-
viation of in�ationary cycles and output gap, it can be stated that developing
countries are experiencing greater variations in �uctuations of the macroeco-
nomic fundamentals than advanced economies. Looking at the interest rates,
the mean value of the policy rate is found to be higher for developing coun-
tries but its variance is lower than advanced countries. This indicates that the
monetary authorities of the advanced economies may be more proactive to ma-
nipulate their policy instrument to in�ation and output gap. It is re�ected in
the greater variance of interest rate coupled with lower variability of in�ation
and output gap. However, in case of developing countries, the scenario is exactly
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Table 7: Summary Statistics of Macroeconomic Variables - Developing Group
Statistical Sample of Developing Economies
Properties Interest Rate In�ation Output Gap
Mean 1.672 0.016 -0.0014
Median 1.669 -0.0047 -0.0004
Maximum 4.231 11.862 0.0948
Minimum -0.693 -6.675 -0.1298
Std. Deviation 0.692 1.422 0.0305
Skewness -0.575 2.866 -0.6434
Kurtosis 6.296 31.232 5.3572
Jarque-Bera 173.687 11825.55 102.7765
Probability 0.000 0.000 0.000
Sum 571.973 5.312 -0.4854
Sum of Squares 163.124 689.024 0.3169
No. of Obs. 342 342 342

opposite and indicates a lack of e¤ective intervention of the monetary authority
to stabilise the economy.

4.3 Results from Panel GMM and Dynamic Panel Esti-
mation

The primary intuition obtained from the diagrammatic exposition and descrip-
tive statistics regarding the behaviour of the monetary authorities of the ad-
vanced and developing economies gains support from the estimation results.
Results of the estimation are reported in Table 8 and 9.14

The intercept term, i.e. the country-speci�c e¤ect, is found to be positive
and statistically signi�cant for the both groups of economies in case of strictly
in�ation targeting framework. For rest of the cases, it is found to be positive
though not statistically signi�cant. It indicates the presence of country speci�c
behaviour of the central bank in manipulating its policy instrument. It can also
be interpreted as the heterogeneity in the long run equilibrium real interest rate
across the economies. One can note that the value of such long run equilibrium
real interest rate is higher in the developing group than its counterpart.

Considering the in�ation coe¢ cient of the proposed models, the following
observations can be made.15 First, the policy parameter of in�ation in each
model has taken its expected sign for both groups of economies. Second, the

14Statistical signi�cance of the estimated coe¢ cients is denoted by �* �for the 5% level and
�** �for the 1% level of signi�cance.
15Note that in case of generalized Taylor rule for Model 3 & 4, the estimated results are

product of (1� �) and '� . Given the value of �, using the property of a consistent estimator
the estimates of '� is recovered for the advanced and developing economies.
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Table 8: Results from Taylor Rule Estimation
Methodology � � '� 'x

Adv Dev Adv Dev Adv Dev Adv Dev
Estimation 1 1.039** 1.639** - - 1.85** 0.204** - -

(0:028) (0:03) (0:252) (0:05)
Estimation 2 1.055** 1.6** - - 2.445** 0.422* - -

(0:031) (0:037) (0:363) (0:166)
Estimation 3 0.037 0.062 0.947** 0.948** 2.3* 0.601** 0.206 0.127

(0:028) (0:047) (0:023) (0:028) (0:054) (0:007) (0:007) (0:004)
Estimation 4 0.09* 0.044 0.899** 0.96** 5.574** 1.341 -0.085 0.303*

(0:044) (0:054) (0:039) (0:033) (0:21) (0:029) (0:016) (0:006)
Estimation 5 - - 0.947** 0.951** 2.17* 0.633* 0.198 0.14*

(0:027) (0:029) (0:058) (0:008) (0:007) (0:004)
Estimation 6 - - 0.935** 0.966** 5.646* 1.477* 0.031 0.402*

(0:027) (0:032) (0:126) (0:022) (0:016) (0:006)

Table 9: Continuation of Table 8
Methodology Adjusted R2 SE of Reg. P-value of J stat.

Adv Dev Adv Dev Adv Dev
Estimation 1 0.501 0.41 0.863 0.535 0.524 0.21
Estimation 2 0.395 0.126 0.946 0.583 0.267 0.83
Estimation 3 0.945 0.942 0.279 0.168 0.311 0.50
Estimation 4 0.932 0.942 0.311 0.159 0.104 0.50
Estimation 5 - - 0.284 0.168 0.234 0.53
Estimation 6 - - 0.296 0.159 0.222 0.53

value of the parameter turns out to be larger for the advanced economies than
that of the developing economies consistently for all estimations. Third, it
satis�es the condition of determinacy and stability of in�ation for the panel
of advanced countries, as New Keynesian theory predicts. However, for the
developing block, other than the case of Generalised Forward looking Taylor
rule (i.e., in Model 4), there is no evidence for ful�lling the stability condition
of the in�ation dynamics.16 Finally, dynamic panel estimation by Arellano
and Bover method (i.e. in Estimation 6) provides little evidence for an active
monetary policy in the developing group. But, compared to the advanced group,
the degree of activism of the policy intervention is signi�cantly low. Overall,
estimation results show that monetary policy is substantially active in advanced
countries while in the developing countries, it is merely passive. It clearly shows
that in�ation is aggressively targeted by the monetary authority of the advanced
countries but not in the developing economies and lends support to the research
hypothesis of this study.

16 In case of panel GMM estimation (i.e. in Estimation 4), the estimated in�ation coe¢ cient
comes out to be greater than one but not statistically signi�cant.

19



Regarding the monetary reaction to the output gap, results are favourable for
the monetary authorities of the developing countries. Other than the Estimation
3, output gap coe¢ cients of the policy rules are appearing with their expected
sign and are statistically signi�cant. This underlines the fact that central banks
of the developing countries are keen to keep the actual output close to their
potential level. In contrast, evidence for the output gap stabilization is not
found for the advanced economies.
Apart from the in�ation and output gap parameters, estimates of the interest

rate smoothing parameter shows strong policy inertia and turns out statistically
signi�cant for all cases. The value of adjusted R-square improves noticeably as
we move on from the strict in�ation targeting framework to the generalised
version of the Taylor rule. Such improvement implies a gradualist approach of
the monetary authorities for both set of countries. Moreover, comparing the
regression results of the generalised model with the results of strict in�ation
targeting models, it can be noticed that the standard error of regression has
reduced for both groups. This shows the goodness of �t of the model to data.
Finally, the validity of lagged interest rate, lagged in�ation cycle and lagged

output gap as the �instruments for estimation�is checked by the Hansen�s J-test
statistic. Since the lagged output gap, cyclical component of in�ation and inter-
est rates have been used as the instruments to estimate the model throughout
the analysis, the p-value of the J-statistic is examined and documented. Based
on the p-values, it is observed for both groups that the null hypothesis of the J-
test cannot be rejected. Thus, the instruments used for the estimation purpose
are valid.

4.4 Indeterminacy, Policy Activism and Volatility

The main conclusion that stands out from the above empirical analyses has two
dimensions. The reaction of the monetary authorities of developing countries
towards in�ation is either signi�cantly passive (as appeared from the Estimation
1, 2, 3 and 5) or the degree of policy activism is considerably lower in their policy
response than the advanced economies (as observed from the results of Estima-
tion 6). Whatever be the case, such scenario can potentially lead to volatile
in�ation. If one considers scenario of passive monetary policy, the structural
model speci�ed by Equations (1), (2) and (3) will have only one unstable eigen
value. This can lead to expectational bubbles which continually emerge and die
out (Batini and Pearlman, 2002), and can explain high volatility of in�ation of
the developing countries. On the other hand, if the monetary policy is active
but the degree of responsiveness is low, then the lack of real interest rate ad-
justment may cause the unstable in�ation. This channel is illustrated by the
NK model previously in Section 2.2.
Apart from the two cases mentioned above, there remains another possibility,

i.e. the feedback on in�ation through the channel of output gap stabilisation.
It is imperative to examine whether in�ation volatility can emerge even after
considering the policy feedback from the output gap stabilisation, especially,
when it is large. In case of the generalised Taylor rule models, where central
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bank targets the output gap in addition to in�ation, a passive and less aggres-
sive monetary policy can still circumvent the problem of indeterminacy, and
hence the volatility, by providing very strong feedback on in�ation through the
channel of aggregate demand. As the estimated coe¢ cients of output gap for
the developing economies are appearing statistically signi�cant and larger than
advanced group, it is intriguing to check if such feedback of central bank can
pass on to in�ation and stabilize the same. To verify this indirect channel, the
canonical form of the system presented by equations (1), (2), and (3) is speci�ed
below.

Xt = B0Et fXt+1g+B1Zt (10)

where, Xt =
�
xt �t

�0
;Zt =

�
gt ut vt

�0
The matrix B0 is of interest since its elements critically characterize the

property of determinacy of the whole system. The elements of matrix B0 can
be written as:

B0 =

�
b11 b12
b21 b22

�
;

where,
b11 = [1 + � f'x + �'�g]

�1

b12 = � (1� �'�) [1 + � f'x + �'�g]
�1

b21 = � [1 + � f'x + �'�g]
�1

b22 = [�� + � (1 + �'x)] [1 + � f'x + �'�g]
�1

Table 10: Parameterisation for Developing Economy
Parameters Developing Economy
Relative Risk Aversion Coe¢ cient ( �) 2
Discount Factor (�) 0.98
Slope of NKPC (�) 0.78
In�ation Stabilization Coe¢ cient ('�) 0.633
Output Gap Stabilization Coe¢ cient ('x) 0.402

The structural parameters of the system is taken from the Gabrial et al.
(2011) and the policy parameters are taken from the estimated coe¢ cients.
The highest value of the in�ation coe¢ cient found in a passive policy scenario
(i.e. 0.633 in Estimation 4) is taken along with the highest value of the output
gap stabilising coe¢ cients (i.e. 0.402 in Estimation 6) The complete parame-
terization of the system (10) is presented in Table 8. Given this set of para-
meterization, one can �nd only one eigen value to be greater than one.17 This
underscores that policy feedback via output gap stabilisation is not enough to re-
store the determinacy of the system in the environment of passive policy regime

17See Appendix 6.3 for the computational details of eigen values.
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in the developing countries. Such veri�cation provides a robustness check for the
observed volatility emerging from the passive policy response of the monetary
authorities.
Finally, if one considers the case of active monetary policy as obtained from

Estimation 6, the question remains how much of the di¤erence in volatility
can be explained by this di¤erence in the policy activism between developing
and advanced economies? To answer this question, let us consider the Table
1. From Table 1, based on the pooled standard deviation it can be noted that
in�ation is 4.58 times more volatile in the developing countries than advanced
countries over the business cycle. Next, consider a system of equations speci�ed
by Equation (1), (2), and a forecast based generalised Taylor rule (as presented
in Equation (9)) with the parameterisations of advanced economies (as given
in Table 2). The interest rate smoothing parameter is set as 0:95 in line with
our estimate. Now, the system is simulated for thousand times with two dif-
ferent estimated values of the in�ation coe¢ cient of the policy rule. First, the
model is simulated with '� = 5:646 and then, with '� = 1:477. These are the
estimated values of '� from Estimation 6 for advanced and developing coun-
tries respectively. Rest of the parameters remain unchanged. Simulation of the
model yields the di¤erence in in�ation volatility by 2.11 times. This shows that
even if one considers the same structural attributes of advanced economies, dif-
ference in the policy activism of the monetary authorities can give rise to the
di¤erence of volatility between advanced and developing countries. From the
simulation experiment, it is notable that the di¤erence of in�ation volatility can
be explained upto 46%.based on the di¤erence in degree of policy activism.

5 Conclusion

The paper endeavours to explain why in�ation is more volatile in the develop-
ing economies than the advanced economies from the perspective of monetary
policy activism. By estimating the Taylor type policy reaction functions of the
respective economies, a striking di¤erence is found in the policy regimes be-
tween two groups of economies Summarising the �ndings from all estimations,
one can conclude that parameter of in�ation in the policy rule takes the value
greater than one for the advanced group but less than one for the developing
group. Only exception is the forward looking interest rate smoothing framework
where the degree of responsiveness is substantially low. Estimates of the policy
parameters of in�ation in the Taylor rule reveal the di¤erence in active policy
intervention of the monetary authorities between these economies. Results show
that stabilising in�ation seems to be the prime policy target of monetary au-
thority in advanced countries. Bene�t of such stabilising policy accrues through
the channel of well anchored in�ation expectations. On the contrary, results for
the developing economies show passive response of the monetary authority to
in�ation. Such inadequate response of the monetary authority to �uctuations of
in�ation implies declining real interest rate with a rising in�ation rate. Falling
real interest rate, further, stimulates aggregate demand and fuels in�ationary
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pressure in the economy. Such passive monetary policy exacerbates the insta-
bility of in�ation. As mentioned by Castelnuovo (2006), trying to stabilise in-
�ation by targeting it under a passive monetary policy regime can eventually be
counterproductive and generate more volatility in the economy. Results of this
paper reemphasise the same argument in the context of developing economies
in contrast to the advanced countries.

6 Appendix

6.1 List of Sample Countries included in Table 1

The sample countries taken into account to construct Table 1 are listed below.
Advanced Countries: Australia, Austria, Belgium, Canada, Denmark, Fin-

land, France, Germany, Hungary, Italy, Japan, Korea, Netherlands, Norway,
Portugal, Greece, Singapore, Spain, Switzerland, Sweden, UK and US.
Developing and Emerging Countries: Afganistan, Albania, Angola, Anguilla,

Argentina, Armenia, Aruba, Bahamas, Bangladesh, Barbados, Benin, Bhutan,
Bolivia, Bosnia, Botswana, Brazil, Bulgaria, Burkina Faso, Burundi, Cambodia,
Cameroon, Cape Verde, Central African Republic, Chile, China, Colombia, De-
mocratic Republic of the Congo, Costa Di Ivori, Dominican Republic, Ecuador,
Egypt, EI Salvador, Equatorial Guinea, Estonia, Ethiopia, Fiji, Gabon, Gambia,
Georgia, Guinea, Guinea Bissau, Guyana, Haiti, Honduras, India, Indonesia,
Ireland, Israel, Jamaica, Jordon, Kazakhstan, Kenya, Kosovo, Kyrgyz Republic,
Latvia, Lithuania, Madagascar, Malawi, Malaysia, Maldives, Mali, Malta, Mau-
ritania, Mauritius, Mexico, Moldova, Mongolia, Montenegro, Morocco, Mozam-
bique, Myanmar, Namibia, Nepal, Nicargua, Niger, Nigeria, Oman, Pakistan,
Panama, Paraguay, Peru, Philippines, Papua New Guinea, Qatar, Saudi Ara-
bia, Senegal, Sierra Leone, Seychelles, Solomon Islands, Srilanka, Suriname,
Swaziland, Tanzania, Thailand, Timor Leaste, Tonga, Trinidad Tobago, Tunisia,
Uganda, Uruguay, Vietnam, Venezuela, Vanuatu and Zambia.

6.2 Analytical Expression of In�ation Variance in Rela-
tion to In�ation Coe¢ cient of Taylor Rule

Consider the three equation New Keynesian system as speci�ed by the equations
(1), (2), and (3). Using method of Undetermined Coe¢ cients, one can solve �t
analytically. This helps further to obtain the expression of in�ation variance in
terms of variance of exogenous shocks.
First, (2) can be expressed as:

Etf�t+1g =
�
1

�

�
�t +

�
�

�

�
xt +

�
1

�

�
ut (A.1)

Second, substituting (3) in (1):
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xt = A�1Etfxt+1g �
�
�

�
'� �

1

�

�
A�1

�
�t � �A�1vt �

�
�

�

�
A�1ut �A�1gt

(A.2)

Where, A =
n
1 + �

�
'x � �

�

�o
Third, the guessed solutions for xt and �t are proposed in the following way:

xt = 0gt + 1ut + 2vt (A.3)

�t = �0gt + �1ut + �2vt (A.4)

Assuming the law of motion of structural shocks, gt, ut, and vt as the AR(1)
process and we specify:

ht = �hht�1 + "
h
t (A.5)

Where, 0 < �h < 1, "
h
t � N(0; �2h), and h = g; u; v

Now, substituting (A.3) and (A.4) in (A.1) and (A.2), we obtain:

xt =

�
�gA

�10 �
�
�

�
'� �

1

�

�
A�1

�
�0 +A

�1
�
gt +�

�uA
�11 �

�
�

�
'� �

1

�

�
A�1

�
�1 �

�
�

�

�
A�1

�
ut +�

�vA
�12 �

�
�

�
'� �

1

�

�
A�1

�
�2 � �A�1

�
vt (A.6)

�t = (�g�0 + �0)gt + (�u�1 + �1 + 1)ut + (�v�2 + �2)vt (A.7)

Comparing (??) with (A.3) and (A.7) with (A.4):

�0 =

��
(A� �g)(1� �g)

�

�
+ �

�
'� �

1

�

���1

�1 =

��
A� �u
�

�
�
�
�

�

����
(A� �u)(1� �u)

�

�
+ �

�
'� �

1

�

���1

�2 = ��
��
(A� �v)(1� �v)

�

�
+ �

�
'� �

1

�

���1
Hence, an analytical closed form solution can be found for in�ation by in-

serting the above expressions of ��s in (A.4). Note that, each expression of �
contains �'��in its de�nition.
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Further, for any generic AR (1) process, ht, referred in (A.5), the variance
of the series will be:

var(ht) =

�
�2h

1� �2h

�
;8h = g; u; v

Therefore, given the values of: �0, �1, and �2, the expression for in�ation
variance can be obtained as:

=> var(�t) =

�
�20

1� �2g

�
�2g +

�
�21

1� �2u

�
�2u +

�
�22

1� �2v

�
�2v

var(�t) =  1�
2
g +  2�

2
u +  3�

2
v; i = fi('�)8i = 1; 2; 3 (A.8)

6.3 Veri�cation of Indeterminacy by Eigen Values

For the purpose of veri�cation, a plausible parameterization for the developing
economies is used to �nd two unstable Eigen values in a simple NK model
speci�ed by Equations (1), (2) and (3) Clearly the intention is to check if the
small estimated coe¢ cient of in�ation accompanied by a relatively large estimate
of output gap can lead to determinacy for the system. Parameters are used from
Gabriel et al.(2010). Substituting �rt�by Equation (3) into Equation (1) and
coupled with equation (2), the system of equations is prepared of 2 x 2 and can
be written with matrix representation as:

A0Xt = A1Et fXt+1g+A2Zt (B.1)

Where, Xt =
�
xt �t

�0
;Zt =

�
gt ut vt

�0
A0 =

�
(1 + �'x) �'�
�� 1

�
;A1 =

�
1 �
0 �

�
;A2 =

�
1 0 ��
0 1 0

�
Expression of (B.1) can be rewritten as:

Xt = B0Et fXt+1g+B1Zt (B.2)

Where, B0 = A�10 A1;B1 = A�10 A2
Here the matrix B0 of our interest. The elements of matrix B0 can be written

as:

B0 =

�
b11 b12
b21 b22

�
Where,
b11 = [1 + � f'x + �'�g]

�1

b12 = � (1� �'�) [1 + � f'x + �'�g]
�1

b21 = � [1 + � f'x + �'�g]
�1

b22 = [�� + � (1 + �'x)] [1 + � f'x + �'�g]
�1

Let us consider, �I =
�
� 0
0 �

�
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where, I is a 2 x 2 Identity matrix and � is a scalar.
To compute the Eigen values, we set:

jB0 � �Ij = 0 (B.3)

�1;2 =
1

2

�
(b11 + b22)�

q
(b11 + b22)

2 � 4 (b11b22 � b12b21)
�

(B.4)

If the two Eigen values of B0 are unstable, i.e. greater than one, the simple
New Keynesian model will lead to determinacy. Using the parameterization
for the developing economy as proposed by Gabriel et al., (2010) and largest
output gap coe¢ cient with passive monetary reaction from the estimate of the
developing economies the elements of the matrix B0 are computed. These are:

b11 = 0:39; b12 = 0:32; b21 = 0:31; b22 = 1:48
Using the above results in Equation (B.4), Eigen values are found as:
�1 = 1:56;and �2 = 0:31
So, the determinacy of the system is falling short by one Eigen value.
Thus, the result reinforces the fact that even if there is a strong feedback

from the central bank to stabilize the output gap, it is not su¢ cient to stabilize
the in�ation through the channel of aggregate demand.
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