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Abstract 

The study attempts to investigate the applicability of inflation targeting framework in Japan and Nigeria. This 
work is done by examining the satisfaction of three major prerequisites of inflation targeting that are the 
independence of the central bank, having a sole target, and the existence of predictable and stable linkages 
between monetary policy instruments and inflation outcomes. Another aim is to learn the effect of level of 
development and monetary policy on the relationship between inflation and policy instruments. The first two 
preconditions were drawn on a review of the law of the Bank of Japan and the Central Bank of Nigeria. The 
third requirement was analyzed in two steps. First, the time-series Vector Error Correction Model (VECM) 
approach of stationarity test and Granger test are designed to realize the relationship between monetary 
policy instruments and inflation. Second, the Taylor Rule is performed to examine the stability of these 
relationships.    

The findings point out that while the requirement of independence and having a sole target have been fully 
satisfied by the Bank of Japan, there still exists issue associated with the Central Bank of Nigeria’s 
independence and its target. In addition, the empirical results did not verify the existence of stable and 
predictable linkage between monetary policy instruments and inflation in both countries. Japan and Nigeria 
thus are yet candidates for adopting inflation targeting framework.  

Keywords: Inflation targeting; Vector Error Correction model (VECM); Granger test; cointegration test; 
Taylor Rule.    
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CHAPTER 1:  INTRODUCTION 

The first chapter consists of a primary kind of interest to analyze the applicability of inflation targeting 
framework in Japan and Nigeria. This section is supposed to give the reader the basic overlook of the thesis. The 
objectives are explained; the method (technique) employed in the empirical parts is also presented.  

1.1 The issue 
Since an inflation targeting framework was first adopted by New Zealand in 1989, a growing number of 
countries have their monetary policy anchoring to an explicit numerical rate or range of inflation. Inflation 
targeting is a monetary policy strategy that characterized by five key elements: 1) The public announcement 
of medium-term numerical targets for inflation; 2) an institutional commitment to price stability as the 
primary objective of monetary policy, to which other goals are subordinated; 3) an information inclusive 
strategy in which many variables, and not just monetary aggregates or the exchange rate, are used for 
deciding the setting of policy instruments; 4) increased transparency of the monetary policy strategy through 
communication with the public and the markets about the plans, objectives, and decisions of the monetary 
authorities; and 5) increased accountability of the central bank for attaining its inflation objectives (Mishkin, 
2000a). Inflation targeting has been increasingly considered as a good monetary policy framework and 
commonly used by economists and policymakers due to its two key benefits on inflation and output. First, 
inflation targeting regime could reduce the level and variability of inflation, lift up output growth but cut 
down its variability, and lessen the persistence of inflation. Second, by reducing the level of expected inflation 
and/or raising inflation’s predictability, inflation targeting helps to improve inflation forecasting (Yifan Hu, 
2003). Until 2010, 26 countries make use of inflation targeting, about half of them emerging market or low-
income economies. Furthermore, a number of central banks in more advanced economies such as the 
European Central Bank, the U.S. Federal Reserve, the Swiss National Bank and the Bank of Japan have applied 
many of the main elements of IT, and several others are in the process of moving toward it (Roger, 2010).  
 
Japan is the world’s third largest economy by nominal Gross Domestic Product (GDP) and fourth largest by 
Purchasing Power Parity (PPP) and is the world's second largest developed economy1. Referring to the 
International Monetary Fund, Japan’s per capita GDP (PPP) was at US$36,266 and ranked 23rd highest in 
2012. Japan is also a member of Group Eight (G8)2 which is a group for the governments of the world's eight 
wealthiest nations. As the world’s third largest automobile manufacturer, Japan has the largest electronics 
goods industry, however, this country currently concentrates mainly on producing high-tech and precision 
goods (optical equipment, hybrid cars, and robotics) because of the increasing competition of China and 
South Korea. In 2011, Japan exported about US$788 billion including 13.6% of motor vehicles; 6.2% of 
semiconductors; 5.5% of iron and steel products; 4.6% of auto parts; 3.5% of plastic materials; and 3.5% of 
power generating machinery. This country also imports approximately US$808.4 billion in the same year. 
Japanese economy has a high demand for petroleum, liquid natural gas and coal; however, it also needs for 
3.9% of import clothing and 2.7% of import audio and visual apparatus. While the government’s revenue is 
around US$1.1trillion, the public debt is nearly US$13.64 trillion (accounts for 229.77% of GDP) in 20113. The 
GDP’s growth was reported as -1.0% in 2008 and -5.5% in 2009. This growth became positive in 2010 by 
4.4% before turning negative again in 2011 by -0.7%4. According to International Monetary Fund’s report in 
April 2012, Japan now faces with many long-term challenges carried by its high public debt, low growth, and 
deep deflation. In addition, the implementation of Zero Interest Rate Policy and monetary targeting 
framework did not give the Bank of Japan the essential success.  As a result, this advanced country has 
decided to use inflation targeting framework to solve these issues because of its advantages. Targeting the 

                                                             
1
 http://edition.cnn.com/2011/BUSINESS/02/13/japan.economy.third/index.html (20130312) 

http://www.oecd-ilibrary.org/economics/country-statistical-profile-japan_20752288-table-jpn (20130312) 
2 G8 was established in 1975 and contained eight countries such as Canada, France, Germany, Italy, Japan, Russia, 
United Kingdom, United States of America.  
3 CIA World Fact Book website.  
4 World Bank website.  

http://edition.cnn.com/2011/BUSINESS/02/13/japan.economy.third/index.html
http://www.oecd-ilibrary.org/economics/country-statistical-profile-japan_20752288-table-jpn
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inflation rate, the Bank of Japan (BoJ) can cut down the level and variability of inflation, push up output 
growth and promote its transparency as well as its accountability. Inflation targeting also helps to decrease 
and guide inflation expectations and handle better with inflation shocks (Jonsson, 1999). Moreover, the event 
that the Federal Open Market Committee (FOMC) set an explicit, numerical inflation target for the U.S. of 2 
percent5 at the January meeting in 2012 seems to speed up the adoption of inflation targeting in Japan. As a 
result, at a Feb. 17, 2012 news conference at the Japan National Press Club, the Governor of BoJ-Masaaki 
Shirakawa6 confirmed that the Bank of Japan would establish its monetary policy strategy close to inflation 
targeting.  
 
Nigeria is a middle income, mixed economy and emerging market7 in Africa. It is ranked 40th in 2005, 52nd in 
2000 and 30th in the world in terms of GDP (PPP) per capita in 2012; also is second largest economy within 
Africa. This country is on the way to turn to one of 20th largest economies in the world in 2020.  This country 
supplies a large amount of goods and services for the West African region and becomes the third largest 
manufacturer in African continent. As a major exporter of oil, this country produces approximately 2.7% of 
the world's supply (Russia: 12.7%, USA: 8.6%, Saudi Arabia: 12.9%)8.  The revenue from petroleum is 
approximately US$52.2 billion, which accounts for 11% of GDP in 2012 (GDP: US$451 billion). Therefore, the 
petroleum industry plays an important role in Nigeria where the economy mostly depends on the country’s 
vast wealth in natural resources (such as natural gas and oil) to reduce the poverty that influences around 
45% of its population9. Until 2010, the production activities of agriculture and quarrying and mining 
(including crude oil and gas) account for 65% of the real gross output and over 80% of state revenues. In 
2012, Nigeria imports almost US$70.58 billion (including machinery, chemicals, transport equipment, 
manufactured goods, foods and lives animals) and exports US$97.46 billion (including petroleum and 
petroleum products 95%, cocoa, rubber, machinery, processed foods and entertainment)10. According to 
International Monetary Fund, Nigerian economy relies on import and low non-oil export and has high 
government spending and an enormous demand for exchange rate. The public debt is evaluated to be around 
18.8% of GDP in 2012. Despite these, Nigerian authorities concentrate on keeping price and exchange rate 
stability. The application of inflation targeting with price stability as the sole target will help Nigeria to solve 
this issue. Regarding Mr. Donald T Brash, Former Governor of the Reserve Bank of New Zealand (1999), the 
inflation targeting framework helps to achieve price stability in three ways. First, an explicit inflation target is 
useful in anchoring inflation expectations, thus influencing wage and price setting behavior. Second, an 
explicit inflation target provides a very helpful discipline on the Central Bank itself, and assists in maintaining 
the bank’s deliberations focused. Third, the Central Bank, which has an explicit inflation target effectively, 
makes its inflation forecasts into a kind of instrument of monetary policy.  An explicit inflation target together 
with public inflation forecasting seems to obtain the price stability target without any formal policy 
instruments at all. Moreover, inflation targeting may help Nigeria to reduce the high inflation rate, which is 
known as two digits rate until 2012. By maintaining stable inflation rate and stable prices, inflation targeting 
helps to generate a substantial reduction in price fluctuations and thus brings down risk spreads for the 
Nigerian economy. Since 2000, with the presentation of a position paper on the subject in the Central Bank of 
Nigeria (CBN) made by Uchendu, Nigeria started considerations about inflation targeting framework. This 
Bank also dedicated its fifteenth annual meeting to the theme “Inflation Targeting in Nigeria” in 2006. The 
successful adoption of implicit inflation targeting in Ghana from 2007 may encourage CBN to accelerate the 
procedure for moving to inflation targeting framework.     
 
Both Japan and Nigeria require inflation targeting, but they have to fulfill three preconditions of this 
framework. The reason for the choice of two countries is to understand whether the different level of growth 

                                                             
5 Target is measured by the personal consumption expenditures (PCE) price index.   
6
 The Governor of BoJ said that “If the framework established by the U.S. Federal Reserve Board is to be described 

as inflation targeting, then the BoJ measure is close to it.” 
7 Refer to International Monetary Fund’s report in April 2012.  
8 World Crude Oil Production (August 29, 2010).  
9 Nigeria has the population of about 160 million in 2010, and 162.5 million in 2011.   
10 CIA World Fact Book website.  
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and dissimilar monetary policies for inflation affect their satisfactions of the implementation of inflation 
targeting or not. To adopt inflation targeting, there are three requirements that have to be satisfied as follow: 

 Central bank independence, 
 Having a sole target, 
 Existence of stable and predictable relationship between monetary policy instruments and inflation.  

This study will analyze the statistical readiness of Japan and Nigeria to meet three above requirements, 
especially the stable relationships between monetary policy instruments (the money supply, short-term 
interest rates, and nominal exchange rate) and inflation, which will be estimated by making use of Vector 
Error Correction Model (VECM), cointegration test, Granger test and the Taylor Rule.  

1.2   Objectives 
The objective of this thesis is to check the applicability of inflation targeting framework in Japanese economy 
and Nigerian economy over the period 1989:Q1-2011:Q4 and learn whether the level of development and 
monetary policy matter in the relationship between monetary instruments and inflation outcome in these 
countries. The results will be compared with findings of former research. The side objectives, in this paper, 
are to provide an overview of the literature about inflation targeting framework and to introduce and 
exemplify the Vector Error Correction Model (VECM) approach, cointegration test, Granger test and Taylor 
rule in econometric modeling applied on macroeconomic data. 

1.3   Data and Method 
The empirical analyses in chapter 5 of this study consider data sets from two sources. The first data set 
consists of CPI, NER, GDP, M1 and R data from the International Financial Statistics (IFS) of IMF.  The second 
set of data consists of data that cannot be obtained from IMF, which contains M1 and GDP of Nigeria. This 
second data set is sourced from the Central Bank of Nigeria. The paper employs quarterly data comprising the 
1989:Q1–2011:Q4 periods for both Japan and Nigeria. Estimations are conducted by using Granger test, 
cointegration test, the VECM and Taylor rule. More information about the data can be found in Chapter 4.  

1.4    Econometric software package 
With the availability of sophisticated and user-friendly statistical packages, such as Eviews, Microfit, Limdep, 
Minitab, PcGive, SAS, Shazam, and Stata, it is now easier to examine the Vector Error Correction Model 
(VECM). In this paper, the more advanced - EVIEWS v.7.1 is performed in modeling in the empirical parts 
(Chapter 5).  

1.5    Outline 
The following second chapter gives an overview of the literature about the inflation targeting (IT) framework 
such as the definition, the advantage and disadvantage, preconditions for the adoption of IT. Moreover, two 
most widespread regimes along with inflation targeting framework will also be presented in this chapter. The 
third chapter provides a brief history of the Japanese economy and Nigerian economy. Then, the issue of 
whether Japan and Nigeria satisfy the first two prerequisites of inflation targeting, which are central bank 
independence and having a sole target, are analyzed. The two last chapters, chapter 5 and chapter 6, present 
the empirical investigation in results and conclusion respectively. Before of that, the data used in this thesis 
consists of quarterly observations of various macroeconomic time series from 1989 to 2011, methodologies 
of estimating VECM, Granger test and Taylor rule will be presented in Chapter 4. 
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CHAPTER 2:  LITERATURE REVIEW 

This chapter draws a general picture about Inflation Targeting framework (IT): definition, the advantage and 
disadvantage, preconditions for the adoption of IT and its implementation. A number of studies investigating 
both theoretically and empirically inflation targeting as a monetary policy framework will be assessed in the 
first part. 

2.1 Inflation Targeting in former research 
There are a number of studies investigating both theoretically and empirically inflation targeting as a 
monetary policy framework. Some of them explain the issues of inflation targeting in developed and 
developing countries, preconditions for successful inflation targeting, to what extent these conditions are met 
in developing countries and the reasons that lead these countries switch to inflation targeting regime. Berg 
(2005) discusses the monetary policy experiences of 20 countries (developed and developing countries) that 
have implemented an inflation target. He concludes that inflation targeting regime has proved successful. 
Central banks targeting inflation are transparent about their assessments, and a numerical inflation target 
makes it easier to obtain the central bank accountability. Moreover, inflation targeting regime has created 
greater credibility for low inflation and low inflation expectations without increasing volatility in growth or 
employment. Dotsey (2006) evaluates five developed countries (New Zealand, Canada, Australia, the United 
Kingdom, and Sweden) that have been targeting inflation for at least 10 years and whose inflation rates were 
fairly well contained before inflation targeting. He also examines the economic performance of those five 
countries together with the performance of six non-inflation targeting countries: the United States, Germany, 
Japan, France, Italy, and the Netherlands. The results show that inflation targeting has been connected with a 
reduction in inflation and that expectations of inflation are more stable in inflation targeting countries. 
Besides, inflation targeting appears to be compatible with robust economic activity. He also states that 
inflation targeting framework embeds accountability by setting numerical objectives that are to be obtained 
over specified periods. The issue of accountability has increased transparency between inflation-targeting 
central banks and the public. Inflation targeting framework is adopted successfully in developed countries, 
which encouraged emerging market countries/transition countries fighting against the high inflation rates. 
There are some studies discussing the relevance of inflation targeting framework for developing countries.  
 
Masson, Savastano, and Sharma (1997) consider the applicability of inflation targeting to developing 
countries. They conclude that, in many developing countries, the prerequisites for adopting inflation targeting 
are absent, either because the seigniorage becomes an essential source of financing or because of the lack of 
consensus on low inflation as a primary objective or both. Similarly, Kadioglu, Ozdemir, and Yilmaz (2000) 
discuss the applicability and preconditions of inflation targeting in developing countries by analyzing the 
properties of inflation targeting regime in developed countries and studying the scope for inflation targeting 
in the developing countries. The results indicate that, in most of the developing countries, the prerequisites of 
inflation targeting are not met and that they require powerful models to explain the dynamics of the economy 
and to make successful inflation forecasts. In their paper, although it might be too early for some developing 
countries to apply inflation targeting regime, there are some country cases where the framework has 
successful results in developing countries. They link the success in Chile to the absence of fiscal deficits, the 
rigorous regulations and supervision of the financial system and gradual hardening of the targets, in Israel, to 
the credibility achieved by preemptive actions taken by the policymakers when a deviation from the target is 
foreseen (Tutar, 2002). 
 
Jonas (1998) discusses the issues of inflation targeting and various reasons why this regime can be an 
attractive option for developing countries by making reference to the cases of Czech Republic and Poland. The 
reasons are the insufficiency of monetary targeting due to financial innovations in the 1980s and exchange 
rate targeting due to the increasing capital mobility in the 1990s, and the intention of some of the transition 
economies to join the European Monetary Union (EMU), which has a demand for a clear target for disinflation 
and official inflation targets. Mishkin (2000b) summarizes what inflation targeting involves for transition 
countries by discussing the advantages and disadvantages of this strategy and using Chile’s experience of 
inflation targeting as a reference. He comments that inflation targeting may not be appropriate for many 
emerging countries because it can produce weak central bank accountability, which comes from long lags 
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from monetary policy instruments to the inflation outcome; also, because flexible exchange rate ordered by 
inflation targeting might bring about financial instability that is a relevant fact in the emerging market 
country context. Furthermore, he reveals that the common features of emerging market economies such as 
fiscal dominance and a high degree of dollarization may cause severe problems for inflation targeting 
framework. 
 
Hazirolan (1999) provides the applicability of the inflation-targeting framework for Turkish economy and 
gives a proposal to adopt it in Turkey. He suggests that Turkey only obtain satisfactory results from inflation 
targeting when it has a successful disinflation period. Jonsson (1999) discusses the implications and relative 
merits of inflation targeting for South Africa in a theoretical regime. He argues that although South Africa 
satisfies the main prerequisites for implementing inflation targeting regime such as the central bank 
independence, lack of commitment to macroeconomic objectives that might conflict with low inflation, money 
markets, and relatively developed capital, some technical issue may need to be assessed, including a revision 
of the inflation forecasting framework of the South African Reserve Bank, and further experiment with the 
operational aspects of the repo system before the adoption of inflation targeting. Woglom (2000) assesses 
empirical evidence to decide whether South Africa is a good candidate for inflation targeting. Performing 
vector autoregression (VAR) to investigate the dynamic interaction of the variables of interest (monetary 
instrument, the price level, the nominal exchange rate and the real GDP) and making comparisons between 
South Africa, pre-target periods of New Zealand and Canada, he claims that South Africa is not a good 
candidate for inflation targeting.  
 
Gottschalk and Moore (2001) also examine VARs in order to offer empirical evidence on the linkages between 
inflation and the monetary policy instruments in Poland. They evaluate the impacts of exchange rate shock 
and interest rate shock on the price level. The results lead them to conclude that the direct links between the 
interest rate and inflation do not appear to be very strong though the exchange rate appears to be effective 
with respect to output and prices. It makes a demand for a better understanding of the linkages between the 
monetary policy instruments and the inflation target. Christoffersen, Slok and Wescott (2001) point out that 
Poland appears to be ready for inflation targeting. They perform Granger causality tests to analyze the 
statistical relationships between monetary policy instruments and inflation and also between inflation and 
leading indicators of inflation, and notice that there are significant linkages between various leading 
indicators of inflation and the CPI. They too imply that although the relationship between the exchange rate 
and inflation measures is predictable, the links between the changes in the short-term interest rates and 
changes in inflation seem to be weak. The linkage between the policy interest rates and inflation, however, 
will be more regular when the Polish economy matures and stabilization are completed. Based on the work of 
Gottschalk and Moore (2001) and Woglom (2000), Tutar (2002) analyzes the applicability of inflation 
targeting to the Turkish economy and provides an empirical investigation to assess the statistical readiness of 
Turkey to satisfy the preconditions for adopting inflation targeting by employing of vector autoregressive 
(VAR) models. The results describe that inflation is an inertial phenomenon in Turkey and money, interest 
rates and nominal exchange rates innovations are not economically and statistically important determinants 
of prices. Regarding the VAR evidence, the direct relationships between inflation and monetary policy 
instruments do not appear to be strong, stable, and predictable in Turkey.  
 
An empirical exploration is made by Hoffimaister (1999) to assess the predictability of inflation in Korea. He 
makes use of the VAR model to evaluate impulse responses to exogenous monetary policy. The paper 
evaluates the impulse responses to a negative M2 shock of inflation, real interest rate, output, real exchange 
rate, and capital flows. He concludes that in Korea inflation is as predictable as it was in inflation targeting 
prior to their implementation of inflation targeting and the empirical evidence encourages the feasibility of 
inflation targeting in Korea (Tutar, 2002). Adebiyi (2009), Chinaemerem and Akujuobi (2012) examine 
whether or not a stable and predictable relationship exists between inflation the monetary policy 
instruments in Nigeria and Ghana. Three different VAR models are evaluated beginning with a two-variable 
model including prices and the money supply, and then, adding some financial variables such as nominal 
exchange rates and interest rates in order to find out their contribution to a VAR system for these countries. 
The results lead them to conclude that policy link between inflation and monetary policy instruments in 
Nigeria and Ghana is not strong and predictable in the short run, and therefore, these countries are not yet 
candidates for applying inflation targeting.  
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Another way to characterize major linkage among monetary policy instruments11 is the Taylor rule. Judd and 
Rudebusch (1998) suggested that the Taylor rule be a useful guide to capturing key elements of monetary 
policy after investigating previous work for how the Fed12 modified monetary policy in reaction to economic 
developments from 1970 to 1977. Clarida, Gali and Gertler (1998) made a comparison of monetary policies 
for the central banks in the G3 (U.S, Germany and Japan) and the E3 (U.K, France and Italy).  Central banks in 
the G3 focused on implicit inflation targeting which means “raising the nominal interest rate sufficiently to 
increase the real rate when expected inflation moves above its long-run target.” They found that these central 
banks were forward-looking reacting to anticipated inflation while the E3 central banks were greatly 
influenced by the German monetary policy and adjusted the interest rates higher than what domestic 
macroeconomic conditions require. Clarida, Gali and Gertler proposed that targeting inflation be better than 
fixing the exchange rates for the pursuance of monetary policy.   

2.2 What is Inflation Targeting?  
After the initial introduction by New Zealand in December 1989, inflation targeting (IT) has been adopted by 
many industrialized countries (Canada, the United Kingdom, Sweden, Israel, Australia and Switzerland), by 
many emerging market countries (Chile, Brazil, Korea, Thailand, and South Africa) and many transition 
countries (Czech Republic, Poland and Hungary). In practice, inflation targeting performs as a framework for 
monetary policy rather than as a rule for monetary policy. “Monetary policy, whether determined solely by 
the central bank or the central bank in conjunction with other officials, has emerged as one of the most 
critical government responsibilities… Monetary policy is the most direct determinant of inflation.”(Bernanke 
et. al. 1999:3). It is not easy to formally identify a monetary policy framework as IT or not because some 
emerging market and transition economies have a tendency to implement relatively simple IT framework 
from the beginning. In addition, some (including Chile and Israel) selected inflation targeting before it was 
realized as an independent policy framework (Amato and Gerlach, 2002).  

The inflation targeting framework for the conduct of monetary policy has become popular among central 
banks and academics since 1990s; however, it can be difficult to define properly what inflation targeting is 
when looking at the wide range of literature (Rogoff, 198513; Loayza and Soto, 2001; Angeriz and Arestis, 
2008; Freedman and Laxton, 2009a; Ncube and Ndou, 2011). Different authors have explained the inflation 
targeting framework in different ways, and in some cases conflicting. Nevertheless, one fact cannot be 
ignored when strictly studying several definitions that they have something in common (Bernanke et. al. 
1999; Mishkin and Posen, 1998; Bernanke and Mishkin, 1997). The good examples in this case are given by 
the two definitions proposed by Amato and Gerlach (2002:782), and Svensson (2002:772). These authors 
define inflation targeting by stressing formal characteristics used to differentiate inflation targeting regime 
from other monetary policies. In the definition of inflation targeting from Amato and Gerlach (2002:782), 
price stability is considered as the overriding goal of this monetary policy. Whilst Svensson (2002:772) 
recognizes that achieving the inflation target is the primary objective of monetary-policy strategy, and there 
is room for additional secondary objectives in his definition. In more general terms, one may distinguish 
between three types of inflation targeting: the “Full-Fledged Inflation Targeting” (FFIT), the “Inflation 
Targeting Lite” (ITL) type, and the “Eclectic Inflation Targeting” (EIT) type14 (Truman, 2004:6).  

FFIT type is seen to be at work in Sweden, the UK, Norway, Czech Republic, Australia, New Zealand, Canada 
that concentrate on financial stability, the development of financial markets along with the level of credibility 
(medium to a high degree). FFIT countries cannot attain and maintain low inflation rate without a clear 
commitment to inflation targeting so that they are forced to sacrifice output stabilization to the various 
degree. EIT kind seems to be existed in the monetary policy strategy of European Central Bank, in Denmark 
and Switzerland together with Japan and the US that have an extremely high degree of credibility to maintain 

                                                             
11 The third prerequisite of inflation targeting framework.  
12

 The Federal Reserve System.  
13 The Reserve Bank of New Zealand Act  was the pioneer adopting inflation targeting based on the existing theory 
of Rogoff (1985), suggested that providing more focus to achieving lower average inflation with a cost-greater 
volatility in the real economy.  
14 Look at Stone (2003), Roger and Stone (2005), and Carare and Stone (2003) for the detailed definitions of three 
types above.   
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low and stable inflation without full adherence to the rule of inflation targeting. Based on these ingredients 
and the financial stability, EIT countries can pursue the output stabilization objective together with price 
stability. However, ITL is known to be active only in emerging economies that enjoy relatively low credibility. 
It is a regime where central banks “announce a broad inflation objective, but owing to their relative low 
credibility they are not able to maintain inflation as the foremost policy objective” (Stone, 2003). 

By the end of Great Moderation, over 24 central banks were formal inflation targeters, as well as others 
(Federal Reserve, the European Central Bank, and Swiss National Bank), acted mainly as inflation targeters 
though they did not accept to identify themselves as such (Walsh, 2011). Nevertheless, inflation targeters 
differ considerably on many dimensions: target price index, target horizon, target width, escape clauses, 
accountability of target misses, goal independence, and overall transparency and accountability regarding the 
conduct of monetary policy under inflation targeting (Ortiz and Sturzenegger, 2007). In addition, the 
distinction between countries that are inflation targeters and those who are not, in some circumstances, 
become so fuzzy at the time when Mervyn King stated “… any coherent policy reaction found can be described 
as inflation targeting” (King, 2004). In the pursuit of inflation targeting framework, countries lead themselves 
to price stability15 as the primary objective of monetary policy, together with choosing the nominal anchor 
(such as fixed and floating exchange rate, monetary aggregate targets). However, these days many countries 
describe themselves as inflation targeters16 without seeming to consider the inflation targeting very seriously 
(Svensson, 2002).  Consequently, the rule that the possible inflation targeters should fulfill certain criteria or 
precondition before adopting the inflation targeting framework is often violated, which might persuade that 
some slippage in any definition is unavoidable. So the question remains here: how is the inflation targeting 
defined? 

Batini and Laxton (2006) and Mishkin (2001) provide variously but broadly and overlapping definitions of 
inflation targeting which aimed at attaining price stability while Svensson (1997a) states that successful 
inflation targeting leads to price stability is not quite correct. This study will use a standard definition from 
Bernanke and Mishkin (1997), and Bernanke et. al. (1999:4) as follow:   

 … a framework for monetary policy characterized by the public announcement of official 
quantitative targets (or target ranges) for the inflation rate over one or more time horizons, 
and by explicit acknowledgement that low, stable inflation is monetary policy’s primary 
long-run goal. Among other important features of inflation targeting are vigorous efforts to 
communicate with the public about the plans and objectives of the monetary authorities, 
and, in many cases, mechanisms that strengthen the central bank’s accountability for 
attaining those objectives. 

Therefore, as a framework, inflation targeting in practice requires a quantitative statement as to what the 
inflation rate is consistent with the pursuit of price stability in the long run. The formal establishment of price 
stability is the primary (not necessary sole) goal of monetary policy. The implicit meaning of this practice is to 
make clear about the main tasks and criteria of monetary policy to be used for evaluating the performance of 
the central bank. Furthermore, the target series needs to be defined and measured accurate, timely, and 
readily understandable by the public (government and/or central bank). Besides, looking at the definition of 
inflation targeting suggested for the purpose of this study, the cardinal elements of IT framework are typically 

                                                             
15

 Greenspan (1989) offered a widely-cited definition of price stability: “By price stability, I mean a situation in 
which households and businesses in making their saving and investment decisions can safely ignore the possibility 
of sustained, generalized price increases or decreases”.  
   Greenspan (2001) continued to offer the operating definition of price stability: “Price stability obtains when 
economic agents no longer take account of the prospective change in the general price level in their economic 
decision- making”.  
16  By self-declaration, the easiest way to define inflation targeters: if the central bank says it targets inflation, it is 
inflation targeter. Some central bank, however, have a target for inflation but lack some of the other criteria 
related to inflation targeting; others insist they are not inflation targeters while they mostly possess all of the 
characteristics connected with other self-declared inflation targeters. Therefore, while self-declaration may be a 
good starting point, it is surely not definitive. 
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emphasized. In principle, the definition means that inflation targeting is a monetary framework of notifying 
what the central bank intend to do, and then doing it, that is, the bank decides the inflation rate which can 
either be a point target (with or without a tolerance interval) or a target range, communicate its concern 
more informally to the public, and pursues the inflation target.  

Nonetheless, many countries have not performed the concept of inflation targeting correctly. Moreover, one 
fact has long been recognized that the country has informed that it has applied the inflation-targeting 
framework, but it may not necessarily be satisfying policies that are suitable with it. The job of most central 
bank17 (with control over the monetary base) is best lead to the pursuit of price stability since price stability 
is their primary monetary objective today. However, inflation targeting might go further by specifying an 
explicit numerical target for inflation. The European Central Bank (ECB) - now the prime monetary authority 
in 27 countries (a number likely to rise), for example, has a numerical inflation objective, but the ECB is not 
generally considered themselves an inflation targeter because that objective is still somewhat unclear, and 
because of a general lack of transparency in its policymaking (Svensson, 2000). Similarly, both the Swiss 
National Bank (SNB) and the Bundesbank have monetary policy frameworks with all characteristics of 
inflation targeting framework, but they did not allow identifying themselves as inflation targeters (Bofinger, 
2000; Issing, 2004; Dueker and Fischer, 2006; Siklos and Weymark, 2009; Amato and Gerlach, 2002:782). 
About the U.S experiences, the Federal Reserve (FED) is not formally inflation targeter, however, it is 
considered as implicit inflation targeter without any announcement of the official target for the inflation rate 
(Goodfriend, 2004; Woodford, 2008; Thornton, 2012). Hence, other authors such as Kuttner (2004); Heenan, 
Peter, and Roger (2006) suggest formal criteria that might be implemented to define the inflation-targeting 
framework in another way. The application of “inflation-targeting elements” is recommended to differentiate 
between inflation targeting and other monetary policy regimes. Besides, the importance of this inflation 
targeting elements is also emphasized by Mishkin (2001) and Svensson (2002) through their researches. 
Furthermore, these authors proposed standards that are representative of those easily found elsewhere in 
the inflation targeting literature. As stated by these authors, inflation targeting is a monetary policy strategy 
that encompasses the following main elements as follow: 

 The public announcement of medium-term numerical targets for inflation is set in the form of either 
a point target (with or without a tolerance interval) or a target range. This numerical inflation target 
refers to a specific price index. Achieving the inflation target is the primary objective of monetary 
policy, although there is room for additional secondary objectives; 

 An institutional commitment to price stability as the primary goal of monetary policy, to which other 
goals are subordinated; 

 An information inclusive strategy in which many variables, and not just monetary aggregates or the 
exchange rate, are used for deciding the setting of policy instruments; 

 The decision-making process can be described as “inflation-forecast targeting,” in the sense that the 
central bank’s inflation forecast has a prominent role, and the instrument is set such that the inflation 
forecast conditional in the instrument-setting is consistent with the target. It does not exclude that 
output and output-gap forecasts also enter in an essential way.  

 Increased transparency of the monetary policy strategy through communication with the public and 
the markets about the plans, objectives, and decisions of the monetary authorities; 

 Increased accountability of the central bank for attaining its inflation objectives. 
 
Inflation targeting framework embeds accountability by setting numerical targets that are to be received over 
specified periods. Moreover, the open communication between inflation-targeting central banks and the 
public has been establishing by the issue of accountability. This extended openness is called transparency. 
Transparency in combination with specific numerical targets makes monitoring inflation targeting simpler 
for the public. This openness also supports central banks set up credibility since it is easier to decide whether 
they are meeting their commitments (Dotsey, 2006). For advanced countries, the numerical inflation target is 
typically close to 2 percent at an annual rate for the headline measure of the Consumer Price Index (CPI) or 

                                                             
17 With a single policy instrument, the central bank cannot pursue multiple objectives. For example, too much 
stress on maximizing employment growth together with price stability causes serious conflicts. Thus, at least two 
instruments are required to pursue two policy objectives. 
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core CPI, in the form of the target range, such as 1-3 percent in New Zealand; or a point target with a range, 
such as a 2 percent point target with a tolerance interval of ±1 percentage points in Canada; or a point target 
without any explicit range/tolerance, such as 2 percent in Sweden and the U.K. and 2.5 percent in Norway. In 
practice, the difference between these forms does not seem to matter. Numerical objectives for emerging 
markets and developing countries are commonly a few percentage points higher than 2 percent (Svensson, 
2010). The central banks should care about their countries’ exchange rate because the exchange rate 
volatility can have a significant impact on inflation, especially in small, open economies of the transition 
countries. For example, an increase in inflation can be created by the depreciation of the currency because of 
the pass-through from import prices and greater demand for the country’s exports (Mishkin, 2001).  

An emphasis on transparency and a far-reaching communication strategy has been considered as key features 
of inflation targeting approach in the 1990s, and it is informative to test some extent to which (i) IT central 
banks have adopted transparent policy process, and (ii) whether the degree of transparency at these banks 
has raised over time (Kuttner, 2004). Moreover, a progressive increase in policy transparency and 
communication is the key to providing accountability, which supports the operational independence of 
central banks and helps anchor inflation expectation. However, of course, how best to achieve transparency 
and what is a “high” level of transparency, they are difficult questions for IT central banks. Besides, inflation 
targeting did not create immediate credibility for monetary policy. It came slowly with the movements in the 
corresponding with institutional arrangements for wage and price setting. As Mishkin (2001) said, “It 
appears, unfortunately that, there is no free (credibility) lunch from inflation targeting. The only way to 
achieve disinflation is the hard way: by inducing short-run losses in output and employment in order to 
achieve the longer economic benefits of price stability.” Regard to the establishment of credibility, IT central 
banks have been able to shift toward a more flexible IT framework that is considered as more pragmatic, 
without concern about loss of credibility (Paulin, 2006). Further noted by Svensson (2010) as: “In practice, 
inflation targeting is never strict but always flexible, in the sense that all inflation-targeting central banks not 
only aim at stabilizing inflation around the inflation target but also put some weight on stabilizing the real 
economy, for instance, implicitly or explicitly stabilizing a measure of resource utilization such as the output 
gap; that is, the gap between actual and potential output.” Thus, what are the advantages and disadvantages 
of inflation targeting regime? 

2.3 Advantages and Disadvantages of using Inflation Targeting 
 Inflation targeting framework has been implemented in most of the developed and developing countries in 
recent years after unsuccessful experiences with alternative monetary frameworks because it has the 
advantage of eliminating some of the problems connected with intermediate targets by focusing primarily on 
the most fundamental goal for monetary policy, which is price stability. However, perhaps this advantage may 
be offset by the absence of a stable relationship between the inflation target and the instruments of monetary 
policy (Debelle and Lim, 1998).  

2.3.1 The advantages of Inflation Targeting 
 Increase transparency and accountability 

There is a consensus view among King (1997), Bernanke et. al. (1999), Svensson (1999a), Mishkin and 
Schmidt-Hebbel (2001), Faust and Henderson (2004) that the introduction of inflation targeting increases the 
transparency of central banks. Through its transparency, an inflation targeting framework promotes the 
central bank’s accountability, which constrains discretion; also, the time-inconsistency problem, therefore, is 
improved (Mishkin, 2000a). Inflation targeting regime has led to enhance better understanding and greater 
credibility of monetary policy. By raising the transparency and accountability of the central bank (Petursson, 
2005). Moreover, by providing a clean reference point about prices, the inflation target enables the central 
bank to strengthen its credibility. It helps confirm the central bank’s commitment to the low level of the 
inflation rate in the eyes of the public (Debelle and Lim, 1998).  According to Mishkin (2001), inflation 
targeting also emphasizes on the need to make monetary policy transparent and to maintain regular 
communication with the public leading to the strategy’s success in industrialized countries. The IT central 
banks frequently publish Inflation Report-type documents (proceeded from the Bank of England in February 
1993) to explain their recent views about the past and future performance of inflation and monetary policy. 
Besides, uncertainty regards to future inflation rates is also reduced because of the adoption of inflation 
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targeting by announcing the explicit inflation targets of a specific time horizon which clarify the central 
bank’s intentions to the financial markets and to the public.  

 Clear, simple and easily understandable 
Inflation targeting also has the advantage of being easily understandable to the public because it is 
straightforward and describes exactly what the targets and goals of the central bank are as regards to 
inflation for a certain time period (Bernanke et. al. 1999). Thus, it supports to increase the level of confidence 
and trust between the general public and central bank because people now can recognize exactly the 
intentions and targets of the central bank, thereby making an increase in the level of transparency and 
accountability of the central bank.   

 Decrease inflation fluctuations 
As shown in Jonsson (1999), the adoption of inflation targeting framework increases the opportunities of 
attaining and maintaining a low and stable rate of inflation which leads to several beneficial effects on 
economic growth. Inflation targeting perhaps helps to reduce and guide inflation expectations and handle 
better with inflation shocks. Regarding Capistran and Ramos-Francia (2007), the dispersion of long-run 
inflation expectations was lower in inflation targeting countries when they try to examine a panel data set of 
26 countries including 14 inflation targeters. By using country VAR models, Corbo et. al. (2001) suggest that 
inflation forecast errors have gone down consistently with the implementation of inflation targeting, and the 
inflation persistence has reduced sharply among inflation targeters during 1990s. It proposes that inflation 
targets have enhanced forward-looking expectations on inflation, therefore, weaken the weight of past 
inflation.  
 
Additionally, an explicit numerical target of inflation targeting framework can serve as such nominal anchor 
and stabilize inflation expectations (Johnson, 2002; Levin, Natalucci and Piger, 2004; Gürkaynak et. al. 2006; 
Batini and Laxton, 2007; and Ravenna, 2007). A widely and credible inflation targets supports to anchor the 
private sector’s long-run inflation expectations (Gürkaynak et. al. 2006). In the views of International 
Monetary Fund (2008), inflation targeting seems to be more efficient than other monetary-policy frameworks 
in anchoring inflation expectations in the wake of oil and food price shocks in 2007, especially in emerging 
countries. Discussing inflation targeting at the occasion of the 50th Anniversary of Central Banking in Manila 
(Philippines), 5 January 1999, Mr. Donald T Brash, Former Governor of the Reserve Bank of New Zealand 
noted that: “It is pleasing that in recent years explicit inflation targeting has become more and more common 
while quite a few countries have also adopted the distinction between goal independence and instrument 
independence. I believe that both developments are to be welcomed. While the optimal approach will clearly 
depend to some degree on the traditions and constitutional structure of individual countries, explicit inflation 
targeting is an approach to achieving price stability, which is worthy of serious consideration.” Maintaining 
stable inflation rate and stable prices probably generate a substantial reduction in price fluctuations. It 
possibly results in having the reduction of uncertainty, and thus bringing down risk spreads.  

 Reduce the inflation rate 
Ball and Sheridan (2004) and Yifan Hu (2003) realize that inflation targeting countries functions works well 
in reducing inflation rate by comparing the inflation performance of inflation targeters to those of non-
targeters. This result continues to be stressed more in Wu (2004) that OECD countries chose inflation 
targeting framework to achieve success in lowering their inflation rate. Similarly, Vega and Winkelried (2005) 
also find out that inflation targeting has a significant effect on the inflation rate when they apply matching 
methods to test results for both developing and developed countries.  

 2.3.2 The disadvantages of Inflation Targeting 
 Central bank’s imperfect control of inflation 

Inflation targeting framework has been notably criticized because of several major disadvantages. One of the 
biggest of this monetary-policy strategy is the imperfect control of inflation. For instance, it is not easily for IT 
central banks to control inflation despite the uncertain effects of monetary policy on inflation. As a result, for 
policymakers, hitting a precise inflation target is harder than fixing the exchange rate or achieving a monetary 
aggregate target.  Furthermore, since the lags of the effects of monetary policy on inflation outcome are too 
long, and since the influence of other factors on inflation and shocks in the economy occurring in the control 
lag, inflation is hard to control entirely (Durovic -Todorovic and Djordjevic, 2008). It leads to produce the 
weak transparency and accountability for central banks.  
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 Negative effects 
Inflation targeting is too rigid and accepts too much discretion for the central bank (Mishkin 1999, 2001). 
However, there is no guarantee that the central bank will succeed in using its discretion to establish monetary 
policy appropriately. Perhaps, the implementation of inflation targeting is more complicated than the 
implementation of monetary targeting or exchange rate targeting framework (Jonsson, 1999). An inflation 
target with the rigid interpretation might have potential to raise output instability (Kadioglu, Ozdemir and 
Yilmaz, 2000). In contrast to exchange rate and monetary aggregates, it is not easy to control inflation and the 
policy instruments also affect the inflation with long and variable lags.  The difficulty of controlling inflations 
leads to produce especially serious problem when inflation is being reduced from relatively high levels. In 
this case, a massive inflation forecast errors together with frequent inflation target misses are unavoidable, 
that results in some difficulties in explaining the reasons for deviations from the target and in gaining 
credibility for the central bank. Moreover, the inflation targeting regime is insufficient to ensure fiscal 
discipline or prevent fiscal dominance, and the exchange rate flexibility required by inflation targeting may 
cause financial instability (Mishkin, 2001). According to Bernanke et. al. (1999); Mishkin and Savastano 
(2002), inflation targeting strategy is more efficient if it is worth phasing in only after a successful disinflation 
period. Batini and Laxton (2006) note that inflation targeting cannot work in countries that do not achieve a 
rigorous set of prerequisites, making this framework unsuitable for the large number of emerging countries. 
Hence, what are prerequisites of inflation targeting framework?  

2.4 Prerequisites for Inflation Targeting 
Prerequisites for inflation targeting framework often contain essential include the absence of fiscal 
dominance, sound financial system, the technical ability of central bank to adopt inflation targeting, and the 
independence of central bank (Batini and Laxton, 2006).  

2.4.1 The Independence of the Central Bank 
Central bank independence is a multi-dimensional concept, and it is quite difficult to be appraised and 
measured. Truly, there is no single definition or measurement for central bank independence. For the 
understanding, this multi-faced concept, Grilli, Masciandaro and Tabellini (1991) had noted that the 
independence of central bank could be characterized by the political and economic independence. Regarding 
Grilli, Masciandaro and Tabellini, political independence is known as the capacity of the central bank to 
determine the final goals of monetary policy, such as inflation or the level of economic activity. Economic 
independence represents the capacity of the central bank to choose and to use the appropriate instruments of 
monetary policy with which to attain these goals, especially the interest rate and the cautious oversight of the 
banking system.  The central bank independence was also discussed by Debelle and Fisher (1994) through 
describing the distinction between goal independence and instrument independence. Goal independence is 
shown as the capacity of the central bank in setting its final goals freely. In the central bank with goal 
independence, for instance, the output stability and economic activities are stressed more than price stability. 
In this circumstance, the political pressures that can occur once the goals were established are not included in 
the definition of goal independence. Instrument independence represents the freedom of the central bank in 
deciding the appropriate monetary policy tools to pursue its final goals. Other authors like Loungani and 
Sheet (1997) categorized the independence of central bank into three types: goal independence, economic 
independence and political independence. Goal independence specifies the price stability as the primary 
macroeconomic goal of central bank. Economic independence has the same meaning with the definition from 
Grilli, Masciandaro and Tabellini (1991). The extension here is the political independence, which is influenced 
by a number of elements such as the appointment and dismissal of the central bank officials, the term of office 
and the extent of government participation to the monetary policy decisions. 
 
According to B.W. Fraster- Former Governor of the Reserve Bank of Australia in the speech at 20th SEANZA 
Central Banking Course on 23rd November 1994, the central banks should not have goal independence, but 
they should have instrument independence. In other words, he stated that the central banks are not expected 
to decide their goals, but they should have the freedom to adjust the monetary policy instruments for the 
pursuit these goals. The inflation targeting framework recognizes the importance of the central bank 
independence such as its primary precondition to apply this monetary policy strategy successfully. 
Nevertheless, the independence does not mean the absolute independence, but suggests instrument 
independence which enables greater discretion to conduct the monetary policy and it primarily suggests that 
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the government budget cannot be funded by the central bank which do not need to gain low interest rate on 
public debt or to achieve a particular nominal exchange rate. In fact, an independent central bank is free from 
political pressure, which helps improve economic stability and decrease risk premia in real interest rate. 
Regarding Rogoff (1985), Kydland and Prescott (1977), and Barro and Gordon (1983), more independent 
central banks help reduce the inflation rate. This impact is especially notable because the high inflation rate 
can create distortions, encourage rent seeking activity, or increase risk premia18. Other authors like Kydland 
and Prescott (1977), Barro and Gordon (1983), and Carlstrom and Fuerst (2009) think that larger degrees of 
central bank independence can improve average inflation rates. The degree of central bank independence is 
determined by four aspects of its legal underpinnings as below: 

i. A clear, precise and uncontradicted mandate; 
ii. Clearly specific and exclusive relationship to the state; 

iii. Central bank power to make policy decisions and; 
iv. An appointment process and term limits for its officers.  (Meade, 2009:58)  

Independent central banks also help bring down the scale of government budget deficits by putting 
downward pressures on deficits. Cukierman, Webb and Neyapti (1992) mentioned this in their study: 
“Economists and practitioners in the area of monetary policy generally believe that the degree of 
independence of the central bank from other parts of government affects the rates of expansion of money and 
credit and, through them, fundamental macroeconomic variables, such as inflation and the size of the budget 
deficit.” It is quite difficult to measure the independence of the central bank which is attempted to estimate by 
several authors. The work of Bade and Parkin (1982) sets up a scale (1-4 index) of the independence of 
central bank for twelve countries based on “political independence”, which is denoted as the capacity of the 
central bank to choose its goal without influence from the government.  Alesina and Summer (1993) measure 
the central bank independence by using the average of the scale done by Bade and Parkin (1982) and Grilli, 
Masciandaro and Tabellini (1991).  More discussions of the case of central bank independence with different 
implications can be found in both Barro and Gordon (1983) and the Rogoff (1985) articles. Since the mid-
1990s, most of the work, which attempted to measure the central bank independence, has centered on the 
Cukierman-type model (Cukierman et. al. 1992, 1993).  Cukierman and his partners utilize two proxies of 
central bank independence: an aggregate index of legal independence19 based on six characteristics of central 
bank charters and the actual turnover of central bank governors.  
 
In order to conduct a degree of independence for the central bank, the country will have to present no 
significant symptoms of fiscal dominance (Masson, Savastono and Sharma, 1997). Fiscal dominance means 
that the fiscal policy has influenced on monetary policy in that it can put strong political pressure on the 
central bank (Wagner, 2000). Similarly, Mishra and Mishra (2009) defined fiscal dominance as a situation 
when a large fiscal deficit or irresponsible fiscal policy of the government exerts pressure on the monetary 
authorities to monetize debt, hence creating sharp money growth and high inflation20. Fiscal dominance can 
directly lead to a demand for financing the government’s deficit on the central bank’s balance sheet. The 
central bank should not be obligated to perform as the buyer of last resort of government paper, and to 
involve in other quasi-fiscal activities (Debelle, 2001). Fiscal dominance can also refer to a significant 
pressure on the central bank to accommodate the demands of the government by reducing interest rates to 
decrease the cost of public debt. With lower level of government debt, the country is less vulnerable to 
inflation increasing from the monetization of a given level of government spending. Therefore, as pointed out 
in Masson et. al. 1997 and Debelle 2001, freedom from fiscal dominance is a crucial precondition for inflation 

                                                             
18

 Risk premia: The difference between the expected return on a security or portfolio and the "riskless rate of 
interest" (the certain return on a riskless security) is often termed its risk premium. Underlying the terminology is 
the notion that there should be a premium (higher expected return) for bearing risk. As we will see, however, 
there is no reason why such premia should be associated with all types of risk. 
    An equivalent definition of a risk premium is: the expected excess return on a security or portfolio, where excess 
return is the difference between the actual return and that of a riskless security. 
19  Legal independence suggests the degree of independence that legislators meant to confer on the central bank. 
(Cukierman, Kalaitzidakis, Summers and Webb 1993).  
20 According to Sargent and Wallace (1981)’s note, the dominance of fiscal policy over monetary policy creates the 
high inflation rate.  
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targeting regime. Similarly, Mishkin and Savastano (1999) also note that the absence of outright fiscal 
dominance is essential for success and the sustainability of any monetary policy strategy. However, in the 
absence of fiscal dominance, the country should have a sound fiscal policy before it performs inflation 
targeting framework. In fact, there is no reason to think that fiscal weakness would cause more difficult under 
inflation targeting than other monetary policy strategies.  In some industrialized countries including Canada, 
the implementation of inflation targeting framework helps improve the fiscal position of the government. 
Nonetheless, there is no evidence to prove that a weak fiscal position can put more pressure on the job of 
central bank than other policy frameworks (Otker-Robe and Freedman, 2010).  

2.4.2 Having a sole target 
The second requirement for adopting the inflation targeting framework is that the authorities should desist 
from targeting any other nominal variables such as wages, level of employment or nominal exchange rate. 
Namely, there should have a sole target within the system. For example, when the country chooses fixed 
exchange rate system, it will not be able to achieve its inflation target and exchange rate target at the same 
time. Because, particularly in the presence of capital mobility, the targeted exchange rate subordinates the 
monetary policy to be performed and relates to the deviation from the inflation target. Furthermore, having 
more than one target may damage the credibility of both anchors and there might be conflicts among the 
objectives. Other economic objectives, however, can be obtained as long as they are consistent with the 
inflation target.  In theory, a nominal (non-fixed) exchange rate target could coexist with an inflation rate 
target to the extent that the targeted inflation is provided the priority when a conflict arises. However, in 
practice, such coexistence may be problematic since it is impossible for the authorities to inform these 
priorities to the public in a credible manner before that conflict comes. Under these circumstances, the public 
would have to make their own response for the authorities’ actions and there is no assurance that the policy 
stance will provide the appropriate signals to the public about the actions and/or increase the credibility of 
the authorities. Thus, the surest and safest way of avoiding those problems are to refrain from targeting 
another variable such as the level or path of nominal exchange rate and to have an inflation target as the 
primary policy objective (Masson, Savastano and Sharma, 1997).    

2.4.3 The Effectiveness of Monetary Policy 
Another necessary precondition for the implementation of inflation targeting is the existence of a reasonably 
stable relationship between inflation outcomes and monetary policy instruments. According to Blejer and 
Leone (1999), the central bank must hold an effective monetary policy instrument one, which has a relatively 
stable relationship with inflation. Most of countries that have applied inflation targeting regime access 
indirect instruments of monetary control, such as short-term interest rates, rather than direct instruments, 
such as credit controls. Jonsson (1999) stated that, under inflation targeting framework, policymakers must 
have the ability to model inflation dynamics and forecast inflation to a reasonable degree. Therefore, 
monetary authorities must use policy instruments, which are effective in influencing the economy. Besides, 
there must have sufficiently developed money and capital markets in order to respond quickly to the use of 
these instruments because monetary policy’s tools to achieve the inflation target may weaken the positions of 
the banks or banks leading to the undershooting of the inflation target. There may be some deviations from 
the inflation target coming from the tightness of monetary policy or deflationary pressures originated from 
the banking sector in crisis (Tutar, 2002).  

2.4.4 Well-developed technical infrastructure 
The inflation forecast is central to any inflation targeting frameworks and asks for a well-developed 
infrastructure, including quality data, and forecasting and modeling capabilities (Kahn, 2008; Batini, Kuttner 
and Laxtons, 2005). A forward-looking inflation targeting regime is sometimes referred to as “inflation 
forecast targeting” (Svensson, 1997b). The forecast should not be employed in a mechanical way; however, it 
still supplies a valuable guide to policy. The lack of technical skills can be overcome by the appropriate, 
focused and targeted training and technical support from other central banks as well. For example, the 
central bank of South Africa had received valuable assistance and peer review that were rendered by several 
central banks from Canada, Sweden and the UK when they first time shifted to inflation targeting with their 
infant forecasting models. Meanwhile, the lack of extensive and accurate time series is more problematic for 
emerging market economies. The Czech Republic, which moved to inflation targeting in 1998, overcame these 
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problems by using dynamic stochastic general equilibrium (DSGE) models that require calibration rather 
than long time series (Kahn, 1998).  
 
Besides, a safe and sound financial system is also a necessary prerequisite for the successful implementation 
of inflation targeting framework. A weak banking system, in particular, is dangerous. If the banking system is 
in a weakened condition, the central bank cannot increase interest rates to maintain inflation target because 
this will probably collapse the financial system. It can not only directly establish a breakdown of inflation 
targeting framework, but it can also reach a currency collapse and financial crisis that also wear away the 
control of inflation (Mishkin, 2004). Moreover, the developed financial system also helps to lessen the effects 
of fiscal dominance because it elaborates the Government’s opportunity to borrow money from the internal 
market and to escape from seigniorage and other kinds of fiscal dominance (Vasilescu and Mungiu-Pupazan, 
2010). To employ the successful inflation targeting, the banking system need to maintain increased rates to 
counteract inflation. In practice, inflation targeting countries all use short-term interest rates as their main 
operating instrument and depend on well-developed and sound financial systems to transfer the effects of 
those changes to aggregate demand and inflation (Masson et. al. 1997).  

2.5 The implementation of Inflation Targeting 
There are some practical issues involving with the application of inflation targets. These main issues cover to 
do with the choice of the price measure to target, the level and time horizon of the target, and the design of 
escape clauses (Ito and Hayashi, 2004).  

2.5.1 Who assigns the inflation target? 
The inflation target can be assigned by either the central bank or the government or jointly by both. In 
Sweden, for example, the Riksbank (the central bank) sets its target alone21, whilst the target is set and 
published jointly by the government and the central bank in Canada and New Zealand. In the UK, the Treasury 
rather than the Bank of England is responsible for achieving the inflation target (Ito and Hayashi, 2004). The 
issue of who sets the inflation target is closely related to the instrument independence of central bank22 and 
the announcement of the inflation target has varied from one country to another. In most cases, the inflation 
target was originally announced by the central bank and later was approved by the government. It promotes 
the agreement between the two policymakers. The effectiveness and the credibility of the framework can be 
diluted by the unilateral announcement of the target by the central bank (the target is not endorsed by the 
government).    

2.5.2 Price level or inflation target 
The notion of price stability can be expressed that the price level remains constant, and the inflation rate is 
zero. However, in practice, economists and central bankers never think like that because of the technical 
difficulty of measuring inflation with complete accuracy. As shown in Fisher (1997), the government should 
achieve the average rate of annual inflation centered at 2 percent (with a tolerance interval of plus or minus 1 
percent). Most of inflation targeting countries has the trend to get midpoints of 3 percent or fewer. Both 
price- level and inflation targets suggest a targeted path for the price level. A price level target presents the 
path for the price level and thus if inflation is overshot the targeted rate in one period; it must be below the 
targeted rate in the next period to obtain the price-level target. Conversely, an inflation target accepts “base 
drift23” where bygones are bygones, and the miss on the inflation target does not require to be compensated. 
In regard to an inflation target, a price-level target has the benefit of helping to hold down price-level 
expectations over extremely long time horizon, however, it may augment the volatility of the price-level over 
shorter time horizons (FRBNY Economic Policy Review, 1997). Ito and Hayashi (2004) indicate that the 
difference between price level and inflation rate targeting is best demonstrated by considering how the 
monetary authorities reply when the inflation target is missed. Under price level targeting, if the target is 
undershot in one period, the authorities will need to increase the level of price above the targeted rate in the 

                                                             
21 Sweden is a country where the government is not involved, either solely or in conjunction with the central bank, 
in setting the target. 
22 Debelle and Fischer (1994) provided a good overview of the issue of instrument independence. 
23 Svensson (1996) stated “Base drift in the price level implies that the price level becomes non-trend-stationary 
and the variance of the future price level increases without bounds with the forecast horizon.”  
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next year to adjust the gap and achieve their target. In contrast, in inflation targeting regime, they do not 
require respond to the undershoot; only try to pursue their inflation target in the following period, treating 
bygones as bygones. However, price level targeting or inflation targeting would result in better economic 
performance is an open question. There are a number of authors support the price level targeting more than 
the inflation rate targeting such as Svensson (1996), Vestin (2000), Amano and Ambler (2008). In theory, 
price level targeting suggests a purer form of long-run price stability; it relates to fine-tuning inflation rates in 
order to compensate for policy mistakes in the past. Moreover, it is debatably less transparent to the public 
than inflation targeting (Ito and Hayashi, 2004). In practice, the price level targeting seems to be rare. The 
only historical example about price level targeting is the Swedish experience 1931-193724. Mishkin and 
Hebbel (2001) provide two key advantages of price level target compared with an inflation target. First, a 
price level target can bring down the uncertainty of the true price level over long horizons. Second, price level 
target supplies less output variance than an inflation target in models with a high degree of forward-looking 
behavior on the part of firms. However, a price level target also creates more output variability than inflation 
target, as well as it provides the measurement error in inflation which lengthens uncertainty about the true 
price level. In the end, they strongly support the idea that the policy, which combines price level target and 
inflation target, might provide the best of both worlds.   

2.5.3 Definition of the target 
The implementation of inflation targeting framework may need some particular steps.  These steps include 
decision of the time horizon over which inflation target is specified, the measure of the price index in the 
sense of which the inflation target is defined, the central point of the target, whether the target is assigned in 
connection with a point or a band, and choice of possible design of escape clauses or exemptions to the 
inflation target under specific conditions.    

i. Target Horizon 
The target horizon is the period in terms of which the central bank and/or the government define the target 
path for inflation. There are three-time horizons relevant to inflation targeting framework. First, the formal 
target horizon in terms of which the central bank has set numerical targets for inflation. It could involve the 
determination of a target for next year, or a long disinflation path, or a medium-term undertaking to a 
particular target. Second, there is the forecast horizon, for which the central bank announces its inflation 
projections. Lastly, there is the policy horizon, which is the timeframe that the central bank promises it can 
control inflation to achieve its targets (Heenan, Peter and Roger, 2006).  The time horizon of targets is 
essential. Too short a horizon (one-year horizon or less) can be counterproductive and undermine the 
credibility if it cannot give enough time for policy changes to have their effects on the inflation rate, offered 
the length of the lags between policy actions and the rate of inflation. Most central banks have attempted to 
extend the target horizon, and in the situation of the UK and New Zealand the time horizon is indefinite, 
which proposes that the central banks in these countries be ordered to obtain the target always. Other 
countries have a time horizon of between one and two years. The determination of target horizon should 
balance several considerations: 
 

 The horizon should extend to the medium term to serve as an anchor for inflationary expectations. 
 Since the inflation forecast functions as the operating target in  inflation targeting framework, the 

horizon not only should be longer than the lags in the transmission of monetary policy, but also no 
longer than the timeframe in terms of which the central bank could provide meaningful forecasts. 

 The longer the horizon, the greater the flexibility available to the central bank to achieve other short-
term objectives (output or exchange rate stabilization). However, a longer horizon may reduce the 
credibility of the target, particularly if the central bank is known to be achieving other objectives in 
the short term. (Heenan, Peter and Roger, 2006). 

                                                             
24 See more in Berg and Jonung (1999).  
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ii. The Target Price Index 
In all inflation targeting countries, the target measure of inflation is based on consumer price index (CPI) 
rather than gross domestic product (GDP) deflator25 since it is the price index which is most familiar to the 
general public, it is timely, available with a short lag and does not require so much revision (Debelle, 1997). 
The choice between targeting the headline inflation rate of the consumer price index (CPI) or some measure 
of core inflation rate (such as the CPI inflation rate excluding the volatile food and energy sector and 
mortgage interest payments) depends mostly on how the CPI is calculated. Headline inflation has the 
advantage of being transparent and familiar to the public. The disadvantage of headline inflation is that it 
includes the volatile, such as seasonal food and energy that are influenced by several factors like weather and 
international politics that the monetary authorities cannot control by themselves. Central banks with a 
headline inflation target, in practice, operate in term of ignoring temporary fluctuations caused by external or 
supply shocks. With some escape clauses26, the central bank in some countries does not need to pay attention 
to deviations from the inflation target affected by shocks that are beyond its control.  Even if, measures of 
core inflation exclude these supply-side factors, it may not be familiar with the general public and increases 
the institutional problem of who calculates the target measure (Ito and Hayashi, 2004). In practice, central 
banks have applied core measures to eliminate the effects of volatile of particular components of the CPI 
when: (i) these prices may be irrelevant or have deceptive information for the price stability goal, or (ii) price 
changes reflect exogenous shocks that are beyond the control of the central bank, including tax changes. In 
such case, core inflation target seems to be a better indicator of inflationary conditions than the headline 
inflation (Heenan, Peter and Roger 2006). However, in low-income countries, fresh food and energy have a 
large weight in the consumer price index so that the core inflation rate, which excludes these items, does not 
represent the cost of living;  therefore,  may not be so popular among the public.  

iii. Point target or Range  
Inflation targeting countries have made different choices on whether the inflation target should be shown as a 
point target or a range. The UK and Chile have decided to choose a point target, whilst most other inflation 
targeters have chosen a range. Point targeting may propose a clearer focus for market expectations; however, 
it also has a demand for a high level of effectiveness and reliability of monetary policy, which seems to be so 
hard to obtain in small and open economies that are vulnerable to external shocks. Range target provides 
more explicit flexibility of policy responses to external shocks and also helps the central bank to convey to the 
public that there has the uncertainty in the inflation procedure and so the ability of central bank to control 
inflation will necessarily be imperfect. Uncertainty about the inflation process is probably more significant for 
emerging market countries, and so the likelihood of missing narrow target ranges is even greater, especially if 
the emerging countries are known to use inflation targets to cut down inflation rate from levels in excess of 
10%. Chile, the first emerging market country, which adopted inflation targeting regime, had to shift from 
target range to a midpoint target in 1994.  
 
The use of range target may bring several shortcomings. New Zealand; for example, the first inflation targeter, 
initially chose to focus on a target range of two percentage points. This range was likely too narrow and 
indeed reached serious problems about the controllability and instrument instability. As a result, the target 

                                                             
25

 The GDP deflator has a broadest coverage, but suffers from several shortcomings. In open economies, especially 
those where exports differ remarkable in nature from domestic demand, terms of trade movements will cause the 
GDP deflator to diverge from the rate of price increase monitored by households. As a result, it leads to lack of 
public acceptance as a general price measure. Additionally, it generally requires substantial revisions and is 
released with a longer lag than CPI or Producer Price Index (PPI). The PPI is available on a timely basis, but has 
impeded coverage. Particularly, in most countries, it excludes services, which are a substantial and growing 
proportion of consumption (Heenan, Peter and Roger 2006). 
26

 Events that are specified ahead of time and would defend deviations of inflation from the target are Escape 
Clauses. Their use is only known in several inflation targeting countries having particular exceptions in their target 
definition. The most common escape clause has known to be related to the effect of changes in administered price 
or indirect taxes. In addition, escape clauses have traded with the changes of highly volatile components of the CPI 
(petroleum and food).  The limitation of escape clauses is the ability to deal with exogenous shocks such as 
administered price or tax increase or large fluctuation in energy prices (Heenan, Peter and Roger 2006).  
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range was broken in 1995, and the narrowness of the target range supported to increase excessive 
fluctuations in the monetary policy instruments. In November 1996, to solve these problems, New Zealand 
widened the target range to 300 basis points with a new range of 0 to 3 percent. Nevertheless, if the range is 
made so wide, the inflation targeting framework will lose credibility27. At the time the range was widened, the 
Reserve Bank of New Zealand seemed to worry that this might be perceived as a sign of a weaker 
commitment to inflation control, rather than their attempt to improve the performance of the system. At 
present, the Reserve Bank has decided to put greater emphasis on the midpoint of the target rather than the 
upper and lower limits of the range. Another problem with a target range in place is that politicians, financial 
markets and the public always pay attention to the edge of the range rather than the magnitude of the 
deviation from the midpoint. It will lead the central bank to focus too much on pursuing the inflation rate just 
within the bands rather than trying to assign the midpoint of the range (Mishkin, 2000a). The choice between 
setting a single point or target range reflects a trade-off: a narrower band may be provided a stronger 
commitment to the inflation target, but frequent breaches could lose credibility. A fixed point target seems to 
be more difficult to achieve than a band. A single point proposes the best concentration for inflation 
expectation and rejects the disadvantage of a band, which focuses on expectations towards its upper 
boundary. Alternatively, a band causes some discretion to the central bank and can supply more flexibility in 
the case of unforeseen price shocks. It is also meaningful to determine what level the target should be 
assigned. Generally, it should be set on the low rather than on the high side. High targets can create the 
impression that the central bank does not function seriously to control inflation. Accordingly, it can be better 
widen the period over which the target will be obtained, than starting with a high level (Muhanna, 2006).     

iv. Transparency and Accountability 
Various authors conceptualize transparency in different ways, depending on preferences, models, knowledge 
about the economy’s shocks, the decision-making process, or the implementation of policy decisions. For 
instance, while Geraats (2001) thinks that transparency concerns to the activities of the central bank in 
providing information, Winkler (2000) defines transparency as “the degree of genuine understanding of the 
monetary policy process and policy decisions by the public.” My paper will use the definition of the European 
Central Bank (ECB): “Transparency means that the central bank provides the general public and markets with 
all relevant information on its strategy, assessments and policy decisions as well as its procedures in an open, 
clear and timely manner.” Eijffinger and Geraats (2006), particularly, propose a common measure to evaluate 
the degree of transparency at the central bank, with scores on five dimensions, including: 

 Political transparency: openness about policy objectives. Political transparency is promoted by 
institutional arrangements (central bank independence and central bank contracts).  

 Economic transparency: openness about the economic information which is used for monetary 
policy, containing economic data, policy models and central bank conditional forecast.  

 Procedural transparency: focuses on the way monetary policy decisions are taken. It involves the 
monetary policy strategy and an account of policy deliberations, normally through minutes and 
voting records.  

 Policy transparency: refers to a prompt announcement and explanation of policy decisions, and a 
denotation about likely future policy actions in the form of policy inclination.  

 Operational transparency: concerns the implementation of policy decisions. It also relates to a 
discussion of control errors for operating instrument and disturbances that might affect the 
normal functioning of macroeconomic transmission.  

In their paper, Eijffinger and Geraats (2006) also compute an index of transparency for a set of developed 
countries including some inflation targeters (the Reserve Bank of Australia-RBA, the Bank of Canada-BoC, the 
Reserve Bank of New Zealand-RBNZ, the Swedish Riksbank-SRB, the Bank of England-BE) as well as non-
targeters (the European Central Bank-ECB, the Bank of Japan-BoJ, the Swiss National Bank-SNB, and the U.S 
Federal Reserve-Fed). The result shows that the most transparent central banks are the Reserve Bank of New 
Zealand, the Swedish Riksbank and the Bank of England while the least transparent central banks are the 
Reserve Bank of Australia, the Bank of Japan and the Swiss National Bank. It is clear to see that the most 

                                                             
27 Blinder (1999) indicates that the concept of credibility could be the matter in theory. Generally, central bank 
credibility is often recognized with one of three things: strong aversion to inflation, incentive compatibility, or 
precommitment.  
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transparent central banks are all inflation targeters. Additionally, they find that the scores for several central 
banks have increased sharply over time (economic and policy transparency), and most remarkably for the 
Riksbank. It supports the trend towards greater transparency, which is noted by Anderson (2012): “Greater 
transparency is a means to better synchronize the public with policymakers and minimize the risks of 
undesirable economic outcomes.” Besides, an index of transparency of monetary policy that is employed to 
differentiate between various aspects of transparency relied on disclosed information works in the 
policymaking process.  
 
A major feature of all inflation targeting framework is that it puts immense stress on transparency and 
communication. An important consequence of increased communication and transparency is that it 
encourages accountability of the central bank. The accountability of policymakers may order them to typically 
provide information on: (i) where inflation is regarding to the target and why the outcome is different from 
that previously expected; (ii) what the prospect for the inflation is in the changed conditions; and (iii) what 
can be done, under the circumstances, to take inflation back to the target. This explanation is regularly shown 
in the Monetary Policy Report or Inflation Report (Freedman and Laxton, 2009b). The demand for explicit 
accountability in inflation targeting regime is concerned to the lag between monetary policy actions and 
inflation, which leads to the difficulty in monitoring policy commitment on an ongoing basis. The 
accountability has the potential to isolate monetary policy from outside political pressures (Schaechter, Stone 
and Zelmer, 2000). In addition, the increased accountability can support to decrease the likelihood that the 
central bank will fall into the time-inconsistency trap where it tries to increase output and employment in the 
short time by obtaining excessively expansionary monetary policy. In the inflation targeting countries, the 
public discussion has switched from short-run considerations with a stress on “jobs, jobs, jobs” to a long-run 
stress on what the long-run inflation target should be and whether the current monetary policy instruments 
are proper to pursue the stated inflation target. The strongest form of accountability of the central bank in 
inflation targeting framework can be found in New Zealand, where the government has the right to disperse 
the Reserve Bank’s governor if the inflation goals are breached. With a less formal approach to accountability, 
central banks in Australia, Canada and the UK still have functioned as well in controlling inflation as New 
Zealand with more formal approach (Mishkin, 2000a). 
 
To enhance accountability, inflation targeting central banks in Brazil, Chile, Israel, and Poland are making a 
deliberate attempt provide internal research studies to promote greater public understanding of underlying 
economic and financial relationships to operate their inflation outlooks. Chile and Israel have announced 
details on the models applied to produce their inflation outlooks.  Several emerging market countries have 
been unwilling to announce their models in detail since their models are still being developed and may lead to 
the significant growth over time in line with the evolution of their economies Schaechter, Stone and Zelmer 
2000).   

v. The Flexibility of Inflation Targeting 
After years of obvious success, inflation targeting framework has come, under attack for its incapability, to 
prevent the global financial crisis of 2008-2009. A number of authors such as Nelson (2009), Walsh (2009), 
Clarida (2012), Giavazzi and Giovannini (2010), McCallum (2010), Orphanides (2010), Svensson (2010), 
Issing (2011), and Mishkin (2011) have disputed whether the crisis dented central banks’ recent faith about 
the ability of inflation targeting to prevent the central bank from responding sufficiently to asset price 
bubbles. Most of them believe that the flexibility should be built into inflation targeting. Regarding Dr Alan 
Bollard, Governor, Reserve Bank of New Zealand in his speech about “Flexibility and the Limits to Inflation 
Targeting.” flexibility requires difficult, but inevitable, assessments about how best to respond to economic 
development as they disclose, but without threatening medium-term price stability.  
 
Flexible inflation targeting performed in the right way, remains the best-practice monetary policy before, 
during, and after the financial crisis. It involves in a strong, credible commitment by the central bank to 
stabilize inflation in the long time, frequently at an explicit numerical level, and allows the central bank to 
obtain policies to stabilize output around its natural rate level in the short run (Mishkin, 2010). Mark Carney, 
Bank of Canada Governor in his speech to U.S. Monetary Policy Forum at 24th Feb 2012 indicated that a 
flexible inflation targeting regimes “allows central banks to deliver what is expected while dealing with the 
unexpected.” A robust IT framework (means flexible inflation targeting regime here) can deal with the 
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remarkably different challenges faced by both the crisis and non-crisis economies. A flexible IT framework 
not only enables the central bank to deal with shocks, but also provides the flexibility to address the build-up 
of financial vulnerabilities. Ultimately, he concluded that flexible inflation targeting is an appropriate 
framework for all seasons.  In practice, there are different ways of applying the flexibility. Some countries 
have decided to define the inflation target in terms of a measure of core inflation28 while other countries 
express that the flexibility in inflation targeting concerns the target horizon and how quickly the central bank 
tries to take inflation back to the targeted rate after a deviation. Norges Bank is recently the central bank that 
works closest to the theoretical notion of flexible inflation targeting. This central bank of Norway publishes 
forecasts for the policy rate, inflation and a measure of the output gap as a proxy for real economic stability 
(Palmqvist, 2007). Similarly, the Riksbank (central bank of Sweden) and nearly all other inflation-targeting 
central banks also prefer flexible inflation targeting rather than strict inflation targeting29 (Svensson, 2010). 
Emerging markets are more impressionable to shocks than advanced economies and thus they have a 
demand for greater flexibility in responding to these shocks.    

vi. The role of Exchange Rate 
Both inflation-targeting and non-inflation-targeting countries care about movements of the exchange rate. 
Changes in the exchange rate can have a significant impact on inflation, especially in small, open economies 
like Canada. Depreciation of the currency, for example, may lead to an increase in inflation because of the 
pass-through from higher import prices and greater demand for exports, whereas an appreciation of the 
domestic currency can create uncompetitive conditions in domestic business. Additionally, the public and 
politicians carefully focus on the exchange rate and this puts pressure on the central bank to modify 
monetary policy. The appreciation of the Canadian dollar can make Canadian business uncompetitive with 
those in the U.S., whilst depreciation of this currency lets Canadians feel poorer relative to their southern 
neighbors. When the Canadian dollar falls relative to the U.S dollar, the Canadian public may feel this as a 
failure of their economy in relation to the U.S. Emerging market countries, truly, have an even greater 
concentration on exchange rate movements. A real appreciation not only can make domestic industries less 
competitive, it but also can reach  large current account deficits that might lead the country to be more 
vulnerable because of the currency crisis if capital inflows switch to outflows (Mishkin, 2000a).  Depreciation 
in emerging market countries are particularly dangerous since they can set off financial crisis along the lines 
shown in Mishkin (1996, 1999). The exchange rate could affect the inflation in two ways. The exchange rate 
changes can have a direct impact on CPI inflation because parts of the goods entering the CPI basket are 
produced abroad. Exchange rate fluctuations influence CPI inflation also through many indirect channels: 
“local currency depreciation means increased costs of domestic production due to higher prices of imported 
intermediate inputs, higher foreign demand for domestic goods as well as wage growth expectations.” 
Changes in the exchange rate would simply affect conditional inflation forecasts of the central bank and via 
this channel the complement of the monetary policy goal. If the central bank cannot perfectly behold the state 
of the economy, “the nominal exchange rate, being a forward-looking and directly observable variable, can 
play the role of a leading indicator” (Baribula, Kozinski and Rubaszek, 2011). Many countries even under 
inflation targeting framework may pay too much attention to the limit of exchange rate movements, which 
can lead to several problems. The first problem with a significant focus on limiting exchange rate fluctuations 
is that it “runs the risk of transforming the exchange rate into a nominal anchor that takes precedence over 
the inflation target.” The second problem from a focus on limiting exchange rate movements is that it can 
create the wrong policy response when the country encountered with real shocks such as terms of trade 
shock (Mishkin, 2000a).  

2.5.4 Inflation forecasts 
The implementation of inflation targeting framework is difficult due to the imperfect control of inflation. 
Consequently, the central bank’s forecasts of inflation often play an essential role in inflation targeting 
regime. Regarding Svensson (1997b), the official inflation forecast can be treated as an explicit intermediate 
target effectively. He argues that the best the monetary authority can do is to set its inflation forecast equal to 
the inflation target. Although the interpretation of inflation forecasts is difficult and demanding, the monetary 

                                                             
28 A measure of core inflation often calculated as Consumer Price Index (CPI) excluding price changes for certain 
goods and service.  
29 Strict inflation targeting aims at stabilizing inflation only without regard to the stability of the real economy.  
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policy can follow simple and intuitive. That means if the forecast is on target, monetary policy is effective and 
appropriate. If the forecast is below the target, monetary policy should be fastened. In fact, inflation 
forecasting requires an understanding of economic relationships, econometric modeling tools, access to data 
and other information. The most common method to forecast inflation is using traditional Phillips curve. 
While Stock and Watson (1999) believe that inflation forecasts produced by the Phillips curve is generally 
more accurate than other methods, some authors such as Canova (2002); Bailliu, Garces, Kruger and 
Messmacher (2009) indicate that Phillip curve is not much better than other models in forecasting inflation.  

2.6 Alternative policy regimes 
Two most frequently used regimes along with the inflation targeting framework are exchange rate targeting 
and monetary targeting. Their advantages and disadvantages will be discussed in comparison with the 
inflation targeting regimes.  

2.6.1 Exchange rate targeting 
An exchange rate is the price at which the national currency is valued in connection with a foreign currency. It 
has an effect on the flow of goods, services, and capital in the country, and exerts strong pressure on the 
balance of payments, inflation and other macroeconomic variables (Yagci, 2001).  “A policy of real exchange 
rate targeting usually aims at controlling the level of the real exchange rate, either in an effort to keep it at a 
constant level in the face of domestic or external shocks, or achieve a different (typically more depreciated) 
level” (Calvo et. al.  1995). Targeting the exchange rate can be in the form of fixing the value of the domestic 
currency to a commodity such as gold, which is the key feature of the gold standard. While fixed exchange 
rate regime have entailed fixing the value of the domestic currency to that of the low-inflation anchor country 
whose inflation rate will eventually move toward to that of the anchor country, a crawling target or peg is 
adopted in some countries that their currency is accepted to depreciate at a steady state and thus their 
inflation rate may be higher than that of the anchor country (Mishkin, 1999).  
 
Despite its simple and easily understood nature, many developed and developing countries have chosen 
exchange rate targeting. This regime has several advantages; the most important thing of which is serving as 
an automatic adjustment mechanism for cutting down inflation by fixing the nominal exchange rate to that of 
a low inflation country. Second, if the exchange-rate target is credible, it ties inflation expectations to the 
inflation rate in the anchor country to whose currency it is pegged (Mishkin, 1999). Third, exchange rate 
targeting prevents time-inconsistency problem by providing an automatic rule for the conduct of monetary 
policy. While the tightening of monetary policy will be applied when there is a tendency for the domestic 
currency to depreciate; a loosening of policy will be implemented when there is a tendency for the domestic 
money to appreciate. Fourth, the nominal anchor of an exchange rate target is easily understood by the public 
due largely to its simplicity and clarity. Finally, exchange rate targeting that lead to a fixed exchange rate 
regime may conduct economic and political integration as in the circumstance of Exchange Rate Mechanism 
(ERM), which was existed in the Economic and Monetary Union (EMU) states before the introduction of a 
common European currency – the euro (The Czech National Bank).  
 
Not surprisingly, the exchange rate targeting has been designed successfully to control inflation in both 
developed and developing countries. Both France and United Kingdom; for instance, achieved the success of 
using exchange rate targeting to cut down their inflation rate by tying their domestic currency to the German 
mark. After pegging their exchange rate to the mark in 1987, France was able to bring down its inflation rate 
from 3% to 2% by 1992, and similarly United Kingdom successfully pegged their currency to the mark in 
1990 to lower its inflation rate from 10% to 3% by 1992 (Mishkin, 1999). Another good example of exchange 
rate targeting is provided by Brazil where, since 1968, the exchange rate was changed by small percentages at 
irregular intervals of time (ten to fifty days), relying on the inflation differential between Brazil and the 
United States.  Other Latin American countries have also followed such rules: for example, Colombia between 
1986 and 1990, and Chile between 1985 and 1992 (Calvo et. al. 1995). However, there are several 
disadvantages of the exchange rate targeting regimes.  
 
First of all, the exchange rate target induces the loss of independent monetary policy. With free capital flow, 
the exchange rate target causes domestic interest rates to be closely connected with those of the anchor 
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country. Thus, the targeting country is unable to use monetary policy to respond to domestic shocks30, which 
are independent of those existing in the anchor country. Additionally, shocks hitting the anchor country are 
directly transferred into the targeting country since changes in interest rates in the anchor country result in a 
corresponding change in interest rates in the targeting country 31(Mishkin, 1999). Secondly, the exchange 
rate targeting results in financial fragility32 in developing countries33. Because of uncertainty about the future 
value of the domestic currency, it is much easier for nonfinancial firms, banks, governments in those 
countries to issue debt in terms of foreign currency and exchange rate targeting may further promote this 
trend. In that situation, when there is a depreciation or devaluation of domestic currency, the debt burden of 
domestic firms and/or banks is likely to increase because their assets are denominated in terms of domestic 
currency there is no simultaneous increase in the value of firms' assets (Mishkin, 1999). Hence, devaluation 
conducts a deterioration of the firms’ balance sheets that makes a reduction in the economic growth 
(Kadioglu, Ozdemir and Yilmaz, 2000). Thirdly, the exchange rate targeting may encourage greater capital 
inflows by providing a more stable of currency which might lower the risks faced by foreign investors 
(Petursson, 2000; Kadioglu, Ozdemir and Yilmaz, 2000; Mishkin, 1999). Despite the fact that these capital 
inflows contribute to productive investments together with growth, they might encourage excessive lending. 
In addition, if the bank supervisory is inadequate, as it is often in developing countries, the government safety 
net for banking institution thereby creates incentives for them to take on risk; the likelihood of excessive 
lending is much higher and results in the deterioration of bank balance sheets which has unfavorable 
influences on the economy. Fourth disadvantage is that the exchange rate targeting may open to speculative 
attacks, which can lead to resurgence of inflation. In many developing countries, due to the lack of credibility 
of the central banks, a sharp devaluation of the domestic currency after the speculative attack may increase 
actual and expected inflation. An increase in the expected inflation conducts a sharp increase in interest rate, 
which weakens the firms’ cash flows and results in a deterioration of the balance sheets and exacerbates 
financial crisis (Kadioglu, Ozdemir and Yilmaz, 2000; Mishkin, 1999). Another disadvantage of exchange rate 
targeting is that it can weaken the accountability of policymakers, especially in developing countries, because 
it removes an important signal that can prevent monetary policy from becoming too expansionary. In many 
developing countries, the daily fluctuations of the exchange rates, like the bond market in the United States, 
can provide an early warning signal that monetary policy is overly expansionary and the fear of exchange rate 
depreciation can make overly expansionary policy less likely. Targeting the exchange rate eliminates this 
early warning signal and thereby giving incentives to central banks to follow overly expansionary policies 
(Mishkin 1999). In many emerging market countries, although currency board implementation is so 
problematic, it is often argued that it may be much more successful because strong commitment to fix the 
exchange rate contributes to raise the credibility of the central banks (Kadioglu, Ozdemir and Yilmaz, 2000). 

Regarding Fahan (2012), exchange rate targeting prevented the central bank from responding to shocks as 
changes in the term of trade or changes in the real interest rate. Therefore, many countries began to target 
inflation more directly, based on their understanding of the links or “transmission mechanism34” from the 
central bank’s policy instruments (such as interest rates) to inflation. As opposed to exchange rate targeting, 
inflation targeting allows monetary policy to focus on domestic considerations and to respond to shocks to 
the domestic economy. Moreover, an inflation target enables the policymakers to use all available 
information, and not just one variable, to determine the best settings for monetary policy. An exchange rate is 
easy target to monitor, but it brings about a less transparent policy. In contrast, inflation targeting can 

                                                             
30 Pertursson (2000) also states that the exchange rate target prevent the central bank from using monetary policy to respond 
domestic shocks.    
31 These problems occurred after German reunification: United Kingdom and French monetary policy are too tight so that the 
exchange rate target produced a significant slowing of economic growth and rising unemployment. (See more in Mishkin, 
1999).  
32

 A financial system is fragile if a small shock has a large effect (see more in Allen & Gale, 2003).  
33 The exchange rate regimes may have more dangerous effects in developing countries than that in industrialized countries. 
Since in the developing countries the depreciation of domestic currencies brings about the deterioration of the balance sheets 
and increase in the inflation expectations because of their long inflation history (Kadioglu, Ozdemir and Yilmaz, 2000).  
34 Monetary policy transmission mechanism: The process through which monetary policy decisions, e.g. the interest rate 
decisions taken by the Governing Council in the case of the euro area, affect the economy in general and the price level in 
particular (European Central Bank-ECB).  
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increase transparency of the monetary policy strategy through communication with the public and the 
market about the plans and objectives of monetary authorities. Besides, the exchange rate targeting may 
weaken the accountability of the central bank which is clearly increased by inflation targeting (Mishkin, 
1999).  

2.6.2 Monetary Targeting 
In many countries, exchange rate targeting is not selected, because either the country (or groups of countries) 
is so large or because there is no country whose currency is an obvious option to serve as the nominal anchor. 
As a result, exchange rate targeting is clearly not a choice for the United States, Japan, or the European 
Monetary Union. These countries must search for other strategies for the conduct of monetary policy, one of 
which is monetary targeting (Mishkin, 1998). A monetary targeting consists of three elements: 1) reliance on 
information conveyed by a monetary aggregate to conduct monetary policy, 2) announcement of targets for 
monetary aggregates, and 3) some accountability mechanism to eliminate large and systematic deviations 
from money targets (Mishkin, 2000). An important advantage of monetary targeting over exchange rate 
targeting is that it enables the monetary authorities to adjust their monetary policy to respond to shocks to 
the domestic economy. The central bank’s choice of the inflation targets may be different from that of any 
other country. Additionally, information about the conduct of the target by the central bank is known almost 
immediately because announced values for monetary aggregates are described periodically with very short 
time lags, within a couple of weeks. Monetary targets thereby can send almost immediate signals to both the 
public and markets about the stance of monetary policy and consistency of the stance with the monetary 
target and the intentions of the monetary authorities to keep inflation under control. These signals can 
support in tying down inflation expectations and lead to lower inflation. Another advantage of monetary 
targets is that it encourages direct accountability for monetary policy to bring down inflation and also 
prevents the monetary authorities from falling into time-inconsistency trap (Mishkin, 1999). Give these 
advantages, in the 1970’s, after the collapse of the Bretton Woods regime, monetary targeting was 
implemented by several countries, particularly Germany, Switzerland, Canada, the United Kingdom, and 
Japan, together with the United States.  
 
However, the success of monetary targeting depends on two preconditions. First, the targeted monetary 
aggregate must be well controlled by the central bank; hence, the monetary aggregate can send clear signals 
about the intentions of the policymakers, thereby rendering them accountable. Second, there must be strong 
and reliable relationship between goal and target variables. Otherwise, achieving the monetary target will not 
provide the desired outcome on the goal variables and therefore the monetary aggregate will no longer 
produce a satisfactory signal about the stance of monetary policy. As a result, monetary targeting will not 
support to fix inflation expectations. Moreover, in many countries, a weak relationship between monetary 
aggregates and goal variables also causes some difficulties for monetary targeting to serve as a 
communications device that raises the transparency of monetary policy and makes the central bank 
accountable to the public (Kadioglu, Ozdemir and Yilmaz, 2000; Mishkin, 1999).  
 
Monetary targeting works if the central bank can control the money supply reasonably well and if there have 
a stable money growth which linked to inflation. Nevertheless, the success of monetary targeting had limit 
because the demand for money became unstable–often despite innovations in the financial markets. 
Consequently, many countries began to target inflation directly (Fahan, 2012). Similarly, Mishkin (1999) also 
pointed out that many countries have adopted inflation targeting as their monetary policy regime to conduct 
an independent monetary policy because of the breakdown of relationship between monetary aggregates and 
target variables such as inflation. However, the success of monetary targeting depends on two preconditions. 
First, the targeted monetary aggregate must be well controlled by the central bank; hence, the monetary 
aggregate can send clear signals about the intentions of the policymakers, thereby rendering them 
accountable. Second, there must be strong and reliable relationship between goal and target variables. 
Otherwise, achieving the monetary target will not provide the desired outcome on the goal variables and 
therefore the monetary aggregate will no longer produce a satisfactory signal about the stance of monetary 
policy. As a result, monetary targeting will not support to fix inflation expectations. Moreover, in many 
countries, a weak relationship between monetary aggregates and goal variables also causes some difficulties 
for monetary targeting to serve as a communications device that raises the transparency of monetary policy 
and makes the central bank accountable to the public (Kadioglu, Ozdemir and Yilmaz, 2000; Mishkin, 1999). 
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CHAPTER 3:  ECONOMIC HISTORY 

In this chapter, a brief history of the Japanese economy and Nigerian economy are presented. Then, the issue of 
whether Japan satisfies the first two preconditions of inflation targeting, which are central bank independence 
and having a sole target, are analyzed. Although Nigeria does not fully satisfy these preconditions, the 
independence and the target of its central bank are still discussed in the same way like Japan.   

3.1 Japan 
By 1950, Japan came to the “take off” stage and assisted by the positive economic impacts of the Korean War; 
began a period of impressive economic growth together with financial stability. Japan remained moderate 
inflation35 until 1970 and relative price stability from 1975 to 1989. Only two short periods of instability 
were known: the “wild inflation” and oil price shocks of the early 1970s and the dislocations created by the 
second set of oil price shocks in 1979-1980. The high inflation in the early of 1970s was effectively eliminated 
by monetary policy and meaningful degree of political independence from the Ministry of Finance achieved 
by the Bank of Japan (BoJ). The 1979-1980 oil price shocks had a serious influence on price stability. Unlike 
many other industrialized countries, Japan did not attempt to use expansionary monetary growth for 
offsetting the adverse effects of oil price increases. Consequently, Japan had the ability to avoid the high 
inflation rates of the early 1980s and subsequent decline in real economic activity experienced by many other 
industrial economies as they were required to implement restrictive monetary and fiscal policies to 
disinflation their economies. The primary responsibility for stabilization policy was transferred to the Bank of 
Japan, whilst the Ministry of Finance concentrated, on a gradual and sustained effort to cut down the 
government’s deficit starting in the mid-1970s through 1980s (Cargill, Hutchison and Ito,1997).  
 
Japan confirmed itself by 1985 as the world’s second largest economy and largest creditor nation. However, 
problems arose in the second half of the 1980s. While real GDP grew within the 3 to 6 percent range, and 
inflation remained low, pressure on the banking and financial system was creating.  After 1986, land and 
asset prices increased to levels that could not be rationalized by economic fundamentals and resulted in 
Japanese “bubble economy” in the second half of the 1980s. Bank of Japan raised the discount rate in May 
1989 followed by more increases and tighter monetary policy. Collapse of asset prices in 1990 and 1991 
brought about recession. Land prices decreased through the 1990s (Cargill, Hutchison and Ito, 2000). 
Japanese economic, financial, and monetary development from End of World War II to 2011 can be divided 
into seven phases that will be shown in Table 3.1.1 below: 
 

Table 3.1.1: Phase of economic and financial development in Japan: End of World War II to 2012. 
 

Phase I: End of World War II to 1950 Postwar   adjustment   and   establishment   of   a 
foundation for rapid growth. 

Phase II: 1950 to 1970 Period of high economic growth 

                                                             
35 Read more about moderate inflation in Dornbusch and Fisher (1993), Marty and Thornton (1995). Paul 
Samuelson and William Nordhaus divided inflation into three categories, mainly by speed of advance: moderate 
inflation (1-10 percent) as in most industrialized countries during the late twentieth century; galloping inflation 
(10-1000 percent) as in Latin America or Israel during the same period; and hyperinflation (1000 percent or more) 
as in post -Wilhelmine Germany.   
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Phase III: 1970 to 1975 Wild inflation caused by Bank of Japan excessive monetary 
growth which resulted from political interference   and   
higher   priority   focused   on external    than    internal    
objectives.    Inflation increased to double-digit rates in 
1973 (18.23 per    cent)    and    in    October    1973,    
OPEC (Organization    of    the    Petroleum    Exporting 
Countries) imposed an oil embargo and sharp rise in oil 
prices follow and remained until 1974. 

Phase IV: 1975 to 1985 Sustained economic growth, price stability, and financial 
liberalization. 

Phase V: 1985 to May 1989 Bubble economy and asset inflation. 
Asset inflation after 1987 characterized as a speculative 
bubble; excessive monetary growth and structural 
characteristics of the banking system assure an upward 
cumulative process of equity and land prices. The second 
postwar mistake of monetary policy: focused on external 
(limiting yen appreciation) more than internal (asset 
inflation) considerations. Overall inflation rate remains low 
until 1988 and 1989. 

Phase VI: May 1989 to 1999 Burst of the bubble economy, recession, and financial 
distress, evidence of recovery and Big Bang 
announcement, edge of financial collapse, political 
instability, and hesitant recovery. 

Phase VII: 1999 to 2011 The rate of CPI deflation increased faster in 2001 due to the 
failure of the Zero Interest Rate Policy – ZIRP.  
The economy began to recover in the second haft of 2003 
and the deflation rate declines to near zero. At this time, 
economic expansion was extending from the electronic 
machinery and export sectors to consumption.  
 
Since the mid-2007 the yen appreciated against major 
currencies (for example: U.S dollar), assisted by an 
unwinding of carry trades and the large current account 
surplus. From 2009 to 2010, Japanese economy continued 
to recover in the wake of the considerable plunge followed 
the Lehman crisis in the autumn of 2008. However, the pace 
of recovery moved slowly from summer of 2010.  
 
Japan’s economy developments were dominated by the 
impacts of the Great East Japan Earthquake on March 11, 
2011. Production and exports fell substantially following 
the earthquake due to the supply-side constraints such as 
damage to production facilities, supply-chain disruptions, 
and electric power shortages. Under such circumstance, 
domestic private demand also became weak because of 
deterioration in business and household sentiment. 

 
  

 
        Source: Cargill, Hutchison, and Ito (2000).  
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The rate of CPI deflation accelerated in 2001, nearly reaching 1 percent per annum and the GDP deflator fell 
even more rapidly, at a rate of 3.5 percent at one point. Because the nominal interest rate cannot be negative, 
conventional monetary policy has reached its limit in terms of effectiveness with the strategy of maintaining 
interest rate at zero percent (the Zero Interest Rate Policy – ZIRP) and is unable to deal with the deflation 
problem in Japan. When the deflation rate has accelerated, the real interest rate has raised which resulted in 
discouraging investment and increasing deflationary pressures (Ito and Hayashi, 2004). At that time, inflation 
targeting was somewhat of the additional unconventional policies that many accepted the Bank of Japan 
should take to carry out a positive inflation rate. Most of the Bank’s Board members and staff economists had 
been dismissive of inflation targeting because of several reasons. First, inflation targeting was a simple-
minded reflation policy. Second, no country had implemented inflation targeting to switch from deflation to 
inflation. Third, policy measures to raise the inflation rate to positive territory were unavailable though the 
interest rate was zero; therefore, the introduction of inflation targeting, without tools to obtain a positive 
inflation rate, would destroy the Bank’s credibility. Fourth, the mere announcement of an inflation target 
would not alter expectations. Fifth, the long-term interest rate will go up, and this will harm the economy if 
the public believes in the inflation target. As a result, since March 2001, the Bank had applied some 
unconventional policy measures (targeting excess reserves, expanding is purchase of long-term bond etc.), 
but not inflation targeting. The economy began to recover in the second half of 2003 and the growth rate had 
gone up to above 3 percent in 2003. The degree of deflation had shrunk to near zero, and economic expansion 
was extending from the electronic machinery and export sectors to consumption (Ito, 2004).  
 
 “There are clear indications that Japan’s longstanding problems – sluggish economic activity, deflation, and 
financial and corporate sector weakness – have eased” (IMF, 2004). The growth rate (real GDP) rebounded to 
a rate of 1.9 percent by 2004, and the unemployment rate had fallen to 4.2 percent in June 2005. Deflation 
measured by the Consumer Price Index (core CPI excluding food) was decreased by -0.2 percent in 2004. 
Non-performing loans (NPLs) of leading banks had reduced to 8.4 percent in September 2004 (Ikawa, 2005). 
The growth rate was over 2.5 percent by 2005, “with most impetus from private consumption and business 
investment.” Core inflation (CPI excluding fresh food) became positive since November 2005 and the GDP 
deflator continued to decrease, mainly manifesting an increase in import price, but the implicit deflator for 
domestic demand was lifted up marginally. Land prices in metropolitan cities rebounded after a fifteen-year 
slide. Under tougher regulation, prime bank’s nonperforming loan (NPL) ratio declined to below 2 percent in 
March 2006. Progress at regional banks had been more modest; NPLs notwithstanding had decreased to 4.5 
percent of the total loan. The trade balance fell by 0.75 percent of GDP by 2005 due to real effective yen 
devaluation. “After depreciating against the U.S dollar by approximately 15 percent during 2005 as interest 
rate differentials widened”, the yen had appreciated modestly in 2006 as markets relied on global imbalances 
and reassessed the likely pace of tightening monetary policy in key economies (IMF, 2006). GDP rose to 2.1 
percent in 2007; however domestic demand weakened significantly, mostly reflecting lower private 
consumption growth and the regulatory - induced slump in construction activity. The external surplus 
increased to 4.8 percent of GDP in 2007on the back of strong export demand and a continued surge in 
investment income. The yen appreciated against main currencies, especially the U.S dollar through March 
2008, assisted by an unwinding of carry trades and the large current account surplus. The real effective 
exchange rate had risen around 10 percent since mid-2007 while the yen started to weaken again (IMF, 
2008). From 2009 to 2010, Japanese economy continued to recover in the wake of the considerable plunge 
followed the Lehman crisis in the autumn of 2008, but the pace of recovery moved slowly from summer 2010 
(Bank of Japan, 2010).  
 
Following a deep recession, GDP fell by 5.2 percent in 2009 and growth rate accelerated to 5 percent in the 
first quarter of 2010 amid signs of exports spilling over to domestic demand. Strong demand from Asia, 
particularly for capital goods, had assisted the recovery, pushing export growth up to 30 percent in the first 
quarter of 2010. The unemployment rate decreased from its peak in mid-2009 to 5.1 percent in April 2010, 
whilst the ratio of job offers-to-seekers had started to increase from depressed levels. Deflation had re-
emerged, mainly reflecting the large output gap together with structural factors. After demonstrating positive 
signs of recovering through March 2010, asset prices had declined, and the yen again appreciated on Europe-
related fears. Japan’s economy gained strength, but vulnerability to sovereign risk rose. Large fiscal deficits 
driven by fiscal stimulus and the recession may push the Japan’s public debt ratio to unprecedented levels. 
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Reducing the debt ratio would have demand for a large and protracted adjustment that would be made more 
credible by an early rise in the consumption tax (IMF, 2010).  
 
Japan’s economy developments were dominated by the impacts of the Great East Japan Earthquake on March 
11, 2011. Production and exports fell substantially following the earthquake due to the supply-side 
constraints such as damage to production facilities, supply-chain disruptions, and electric power shortages. 
Under such circumstance, domestic private demand also became weak because of deterioration in business 
and household sentiment (Bank of Japan, 2011). Japan’s economy has presented remarkable resilience and 
adaptability in the aftermath of the Great East Japan earthquake. After contracting by 0.75 percent in 2011 
due to the earthquake and Thai floods, real GDP rose at a brisk pace of 4.75 percent in the first quarter of 
2012. Reconstruction spending, a pickup in consumer spending together with inventory rebuilding after 
supply-chains disruptions in 2011 are known to boost the growth rate. However, private investment still 
decreased in the early of 2012 with business sentiment influenced by uncertain rising over the global outlook, 
especially in the export-oriented manufacturing sector. Core inflation (excluding food and energy) remained 
negative at -0.6 percent in May 2012. Employment increased by around 1/3 percent in the year to April 2012, 
but it was still nearly 3 percent cent below 2007 levels. Because of the earthquake, Thai floods, and weak 
global demand, together with an appreciation of the yen, exports were disrupted. On the contrary, imports 
continued to increase because of reconstruction spending and higher energy costs. Consequently, the trade 
deficit widened to approximately 1 percent of GDP in the fourth quarter of 2011 and remained there until the 
early of 2012. Since mid-2011, asset prices have fallen by around 10 percent and the yen has appreciated by 
nearly 6 percent in nominal effective terms. Addressing the longer-term challenges carried by Japan’s 
exceedingly high public debt, low growth, rapidly aging population and deflation will require a broad set of 
reforms: regaining fiscal sustainability, structural reforms to raise growth, defeating deflation, responding to 
a downside scenario, assessing external stability and securing financial stability (IMF, 2012). 
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Table 3.1.2: Economic indicators in Japan from 2002- 2012. 
Sources: IMF’s reports 2005, 2010, 2012 and 2013.  

 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

(Annual percentage change) 

Real GDP  

Exports of goods and service 

Imports of good and service 

 

-0.3 

7.2 

1.2 

 

1.8 

9.0 

4.0 

 

2.7 

13.9 

8.5 

 

1.9 

7.0 

6.3 

 

2.0 

9.7 

4.2 

 

2.2 

8.7 

2.3 

 

-1.0 

1.4 

0.3 

 

-5.5 

-24.2 

-15.7 

 

4.4 

24.2 

11.1 

 

-0.7 

-0.1 

5.9 

 

2.4 

3.1 

7.4 

Inflation:   GDP deflator 

CPI 

-1.3 

-1.0 

-1.6 

-0.3 

-1.2 

0.0 

-1.3 

-0.3 

-0.9 

0.3 

-0.9 

0.1 

-1.3 

1.4 

-0.5 

-1.3 

-2.1 

-0.7 

-2.1 

-0.3 

-0.1 

0.2 

Unemployment rate 

(period average, percent) 

5.4 5.3 4.7 4.4 4.1 3.8 4.0 5.1 5.1 4.6 4.5 

Money and credit  

(12-month growth rate, end period)  

Base money 

M2+CDs (period average)  

M2 (period average)  

Treasury bill rate  

(percent, end of period) 

 

 

19.5 

3.3 

      _ 

-4.8 

 

 

13.2 

1.7 

       _ 

-5.2 

 

 

4.2 

1.9 

       _ 

-3.2 

 

 

1.0 

1.9 

       _ 

-0.3 

 

 

-20.0 

        _ 

0.7 

2.8 

 

 

0.4 

     _ 

2.1 

0.7 

 

 

 

1.8 

       _ 

2.1 

4.6 

 

 

 

5.2 

      _ 

2.7 

-0.9 

 

 

 

7.0 

      _ 

2.8 

-1.8 

 

 

 

13.5 

       _ 

2.7 

0.7 

 

 

 

7.0 

_ 

          2.5 

_ 

Exchange rate and interest rate  

(period average)  

Real effective exchange rate  

(end of period) 

 

 

80.6 

 

 

80.2 

 

 

 

79.9 

 

 

74.8 

 

 

64.1 

 

 

83.6 

 

 

89.7 

 

 

108.2 

 

 

109.8 

 

 

118.5 

 

 

119.7 
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The independence of Bank of Japan (BoJ):   
The Bank of Japan was born in 1882 after the Meiji Restoration as the nation’s central bank with the authority 
to issue money. BoJ started operations on October 10, 1882. The Bank was reorganized on May 1, 1942 under 
the Bank of Japan Act (hereafter referred to as the Act of 1942), which reflected the wartime situation. With 
some amendments after World War II, the Policy Board was established as the Bank’s highest decision-
making authority. Since some amendments of the Act of 1942, the action often presented ambiguous 
impressions to the public with regards to BoJ’s authority and responsibility. The Bank of Japan Act of 1942 
was entirely revised into the Act of 1997 which came into effect on April 1, 1998. The revised act consisted of 
two principles of “independence” and “transparency.” 
 
In the Act of 1997, the mandate was clearly price stability while the mandate of the Bank under the old law 
was to maximize the potential growth of the economy. Moreover, in the Bank of Japan Act of 1997, the 
independence and transparency became two core principles of BoJ’s actions. With respect to independence, 
Bank of Japan was given both goal and instrument independence. The Act noted that BoJ’s autonomy 
concerning currency and monetary control shall be respected, which was consider as a necessary step to 
avoid mitigating external pressure for inflationary monetary policy, given the historical examples of other 
central banks. Notably, a significant change in the relations between BoJ and the government was achieved in 
this Act. Regarding the Act of 1997, the Bank of Japan needed to think of the government’s fundamental 
economic policy regime and to keep close contact with the government and exchange views sufficiently to 
prevent excessive independence. The government; however, has no authority to have a direct impact on the 
conduct of monetary policy and dismissal of any members of the Policy Board members (Dwyer and FRBNY 
capstone group, Columbia University). On the other side, the legal and institutional independence of BoJ was 
improved that meant the Governor and Boar members could not be sacked for differences in opinions with 
the government, or any other reason other than physical and mental incapacitation. The newly Policy Board 
consisted of the Governor, two Deputy Governor, and six full-time members who must be recruited from 
outside of the Bank. The Monetary Policy Board will be fully responsible for setting monetary policy. In the 
past, the Board members performed different types of business such as agriculture, large financial and 
regional financial institutions, and trade and industry, but under the Act of 1997, Board members had to have 
expertise in finance and banking (Ito, 2004). The fundamental position for monetary policy is decided by the 
Policy Board at Monetary Policy Meetings (MPMs). At MPMs, the Policy Board “will discuss the economic and 
financial situation, decide the guideline for money market operations and the Bank's monetary policy stance 
for the immediate future, and announce decisions immediately after the meeting concerned.” Relied on the 
guideline, the Bank will establish the amount of daily money market operations and choose types of 
operational instruments, and supply and absorb funds in the market (Bank of Japan, Outline of monetary 
policy).  
 
Briefly, the Bank of Japan has fulfilled all of the requirements for independence by providing through the 
Bank of Japan Act of 1997. In this Act, BoJ specifies the price stability as its primary objective and decides the 
appropriate monetary policy tools to pursue its objectives. The government has no authority to have a direct 
impact on the conduct of monetary policy and dismissal of any members of the Policy Board members of the 
Bank of Japan. This also extends the independence term for BoJ because this bank is not obligated to follow 
the government when choosing monetary policy for obtaining its goal.   
 
Having a sole target:  
The second requirement for adopting the inflation targeting framework is that the authorities should desist 
from targeting any other nominal variables such as wages, level of employment or nominal exchange rate. 
Namely, there should have a sole target within the system. The price stability must be given the priority when 
there are conflicts among the objectives. According to the Bank of Japan Act of 1997, this precondition seems 
to have been met because it mentioned that the Bank monetary policy should be “aimed at achieving price 
stability, thereby contributing to the sound development of the national economy.” It is necessary to maintain 
price stability because it gives the foundation for the nation’s economic activity. In a market economy, 
individuals and firms will decide on whether to consume or invest, based on the prices of goods and services. 
When prices fluctuate, it is difficult for individuals and companies to make appropriate consumption and 
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investment decisions and this can hamper the efficient allocation of resources in the economy. Unstable price 
can also misrepresent the distribution of income. Under times of high inflation, for instance, people only want 
to hold financial assets whose value is fixed in nominal terms such as bank deposits, which will bring about a 
decline in the value of these assets in real terms (Bank of Japan, Outline of monetary policy).  
 
In conclusion, the Bank of Japan fully satisfies two main requirements for implementing inflation targeting 
such as the independence and sole target. Through the Bank of Japan Act of 1997, BoJ defines itself as one of 
the most independent bank because it specifies the price stability as its primary objective and freely decides 
the appropriate monetary policy tools to obtain its objectives. BoJ also gives the priority for one target, that is, 
price stability. This bank aims at achieving price stability, thus contributing to the sound development of the 
national economy.  

3.2 Nigeria 
The adoption of medium-term “development plan” has been the major framework which Nigeria has relied 
upon to restructure the economy since independence on 1st October 1960. Four national development plans 
were launched between 1962 and 1985. The First National Development Plan, 1962-1968 aimed to fast-track 
economic growth (average growth rate of 4% or more), by presenting the priority to agricultural and 
industrial development, together with the training of high level and intermediate manpower. The Second 
National Development Plan, 1970-1974 was started after the civil war, primarily to pursue reconstruction 
and rehabilitation of the infrastructure damage during the war. The Third National Development Plan, 1975-
1980 was designed to emphasize diversification, balanced development and indigenization of the economy 
(Mordi et. al., 2010). Nigeria’s Fourth National Development Plan, 1981-1985, calls for obtaining optimum 
housing development through direct construction of 200,000 housing units by the government and 
introduction of the Infrastructure Development Fund (IDF) for financing urban project in 1985.    
 
 During the 1960s, oil production gradually increased in importance. By 1966, crude oil exports already hold 
for 33% of total Nigerian exports. Political instability due to inadequate civilian government, successive 
military coups d'état in 1966, and the Biafran secession in 1967 brought about the decline of economic 
growth between 1965 and 1968. Economic growth was recovered from 1968 onwards when multinational oil 
companies, on the insistence of the federal government, put recaptured oil fields back into production. By 
1969, oil production achieved around 540 000 barrels per day that was a rise from 1966 average of 400 000 
barrels per day. With the expansion of the oil industry, from 1970 to 1973, the gradual growth of the Nigerian 
economy was converted almost overnight into phenomenal economic growth following the 1973 Oil Crisis 
and Arab oil embargo as government revenues almost quintupled because of the drastic increase in oil price. 
The oil boom gave new wealth, rapid expansion, inflation, increased centralization of the economy and new 
opportunities for individuals and businesses.  It needed a lot of financial resources to push up economic 
development; therefore, public expenditure rose by 32.2 percent from 1973 to 1974 with the bulk of 
governmental investment going to the non-trading sectors for roads, ports and investments in the industrial 
sector. By the end of 1970s, oil revenue accounted for over 90% of the country’s foreign export earnings and 
around 80% of total government revenue. The overemphasis of the oil industry by the Nigerian government 
had deeply affected the agricultural sector whose percentage of the Gross National Product (GNP) decreased 
from 45% in 1970 to 27% by 1980 because a succession of droughts and harvest failures in the early 1970s, 
lack of governmental attention, inadequate transportation facilities, lack of research and development, and 
lack of credit facilities for peasant farmers. In 1975, Nigerian oil production fell by 20 % due to a sharp 
decline in world oil prices caused by oil glut. Besides, the sharp decline in oil revenues had a detrimental 
impact on the Third Development Plan (1975-1980) which was relied on the assumption that oil prices would 
remain high throughout the period. The 1979 oil boom had a short life -span and led to another oil glut in 
1981. Oil revenue decreased from US $24 billion in 1980, to US $17 billion in 1981, to US $10 billion in 1983, 
and rose to US $13 billion in 1985 before reaching an all-time low of US $6 billion in 1986. By the end of the 
1980s, annual oil revenue was still below US $10 billion (Steyn, 2003).  
 
The application of the Structural Adjustment Programme (SAP), initially for two years (July 1986-June 1988), 
was the leading response to the dwindling oil resources, macroeconomic policy distortions and the increasing 
need to diversify the productive base of the economy (Mordi et. al., 2010). The SAP achieved success in 
turning the balance-of-payments slightly and improving the ratio of debt service to imports, both notable 
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attainments in the light of the sharp fall in world oil prices in 1986. Under the SAP, agricultural output grew at 
an annual rate of 3.5 % between 1987 and 1992. Following the crisis in the Persian Gulf from1990 to 1991, 
the illusion of higher oil prices made way to increased and unsustained public spending that raised budget 
deficits in the early 1990s. By the end of 1995, foreign debt rose to US $32.6 billion (Steyn, 2003). The 
Medium Term Expenditure Framework (MTEF), 2000 –2005, which give a macroeconomic framework to 
strengthen fiscal management and improve the planning and budgeting of public expenditure to curtail abuse 
and misallocation of resources (Mordi et. al. 2010).   
 
Until 2010, fifty years after political independence, the productive base of the Nigerian economy remains 
weak, narrow and externally-oriented with primary production activities of agriculture and mining and 
quarries (including crude oil and gas) accounting for about 65 percent of the real gross output and over 80 
percent of government revenues. While primary production activities account for over 90 percent of foreign 
exchange earnings and 75 percent of employment, secondary activities including manufacturing and building 
and construction account for a mere 4.14 percent and 2.0 percent of gross output respectively. Services or 
tertiary activities, which depend on wealth, brought about by the productive sectors for their operations 
comprise nearly 30 percent of gross output. Notably, service activities have been launching their impact on 
the economy over the last decade accounting for over 35 percent of the growth of the real gross domestic 
product (GDP). The sector’s share of GDP and contribution to GDP growth increased from just 1 percent and 3 
percent respectively in 2005 to over 3 percent of GDP share and over 14 percent of GDP growth respectively, 
in 2010. Wholesale and retail trade sector accelerated by more than 10 percent per annum, accounting for 
over 32 percent of GDP growth and 16 percent of GDP during 2006-2010. In contrast, the oil and gas sector 
weakened in importance during 2006-2010 as its share of GDP fell from about 25 percent in 2005 to 
approximately 16 percent in 2010. The sector’s contribution to GDP growth was negative between 2005 and 
2009 with an average annual real growth rate of -3 percent. Manufacturing sector’s contribution to real GDP 
growth decreased from over 5 percent in 2005 to about 3.96 percent in 2009, but went up to 4.14 percent in 
2010. On the other hand, agricultural activities comprising crop production, forestry, livestock and fishery 
demonstrated an average annual growth rate of about 5.74 percent and remained the dominant sector of the 
economy with 41 percent share of the real GDP during 2006-2010 (Nigerian Economy, National Bureau of 
Statistics-NBS).  
 
Non-oil GDP growth remained relatively stable at 8.3 percent in 2011. Inflation fell to 10.2 percent in 
December 2011 in response to monetary tightening by the Central Bank of Nigeria (CBN) and moderation of 
food prices. The non-oil primary deficit (NOPD) of the consolidated government is estimated to have 
narrowed slightly from about 34.6 percent of non-oil GDP in 2010 to 32.9 percent in 2011, mainly because of 
expenditure restraint at the federal government level. Higher oil prices assisted to reduce the overall fiscal 
deficit from 7.7 percent of GDP in 2010 to about 0.2 percent of GDP in 2011. Non-oil GDP growth is projected 
to moderate to 7.8 percent in 2012 due to the tighter monetary and fiscal policies, and a softer global 
economy while overall GDP growth would increase slightly to 6.9 percent on the basis of a moderate rebound 
in oil output. Oil production would rise gradually, increasing from 2.4 million barrels per day in 2011 to 2.6 
million barrels per day in 2015. Inflation is forecasted to reach a peak at around 12–13 percent in the middle 
of 2012 and then decline to 11–12 percent by 2012’s end, reflecting effects of the monetary tightening in 
2011 and fiscal consolidation. In the medium term, inflation is projected to drop to the 5-8 percent range. 
Although Nigeria’s growth rate, over the last decade, has been among the highest in sub-Saharan Africa, and 
there is some evidence of income gains for the rural poor; also, the official unemployment rate has increased 
in recent years, reaching 24 percent in 2011 (IMF, 2012). Nigeria’s development from 1962 to 2011 can be 
summarized as in Table 3.2.1 below: 
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Table 3.2.1:  Nigeria’s development from 1962 to 2011.  
 

 
 
 
1962-1985 
 
 
 
 
1962-1985 

Four national development plans were launched.  
- First Phase (1962-1968): aim to fast-track economic growth by showing priority to agricultural 

and industrial development. 
- Second Phase (1970-1974): pursue reconstruction and rehabilitation of the infrastructure 

damage during the civil war. 
- Third Phase (1975-1980): emphasize diversification, balanced development and indigenization of 

the economy. 
- Fourth Phase (1981-1985): attain optimum housing development.  

 
By 1966, crude oil exports held for 33% of total Nigerian exports. Economy was recovered from 1968 
onwards when multinational oil companies, on the insistence of the federal government, put recaptured 
oil fields back into production. Public expenditure rose by 32.2 percent from 1973 to 1974 with the bulk 
of governmental investment going to the non-trading sectors for roads, ports and investments in the 
industrial sector. By the end of 1970s, oil revenue accounted for more than 90% of Nigerian foreign 
export earnings and about 80% of total government revenue.  The overemphasis of the oil industry by the 
Nigerian government created negative impact on a percentage of the Gross National Product (GNP), which 
decreased from 45% in 1970 and 27% by 1980.    
  

 
 
 
1986-1995 

The Structural Adjustment Programme (SAP), 1986-1988, is implemented to response to the dwindling oil 
resources, macroeconomic policy distortions and the increasing need to diversify to the productive base 
of the economy. Under the SAP, agricultural output grew at annual rate of 3.5% between 1987 and 1992.  
 
Since the crisis in the Persian Gulf from 1990 to 1991, the illusion of higher oil prices made way to 
increased and unsustained public spending that raised budget deficits in the early 1990s. By the end of 
1995, foreign debt rose to US $32.6 billion.  

 
2000-2005 
 

The Medium Term Expenditure Framework (MTEF) gave a macroeconomic framework to strengthen 
fiscal management and improve the planning and budgeting of public expenditure to curtail abuse and 
misallocation of resources.   

 
 
 
 
 
2006-2011 

Wholesale and retail trade sector accelerated by more than 10 percent per annum, accounting for over 32 
percent of GDP growth and 16 percent of GDP during 2006-2010. In contrast, the oil and gas sector 
weakened in importance during 2006-2010 as its share of GDP fell from about 25 percent in 2005 to 
approximately 16 percent in 2010. The sector’s contribution to GDP growth was negative between 2005 
and 2009 with an average annual real growth rate of -3 percent. 
 
Non-oil GDP growth remained relatively stable at 8.3 percent in 2011. Inflation fell to 10.2 percent in 
December 2011 in response to monetary tightening by the Central Bank of Nigeria (CBN) and moderation 
of food prices. Higher oil prices assisted to reduce the overall fiscal deficit from 7.7 percent of GDP in 2010 
to about 0.2 percent of GDP in 2011.  
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Table 3.2.2: Selected economic and financial indicators in Nigeria from 2002 - 2012. 
Sources: Nigerian authorities and IMF staff estimates and projections  
                    IMF’s reports 2005, 2010, 2012 and 2013.   

 
 
 

 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 

(Annual percentage change) 
Real GDP  
Exports of goods and service 
Imports of good and service 

 

3.0 

16.9 

12.5 

 

7.1 

24.6 

14.8 

 

6.2 

32.0 

19.2 

 

6.9 

41.4 

22.4 

 

6.6 

16.9 

-7.0 

 

6.4 

13.9 

29.8 

 

6.0 

30.1 

37.4 

 

7.0 

-33.4 

-22.6 

 

7.8 

31.2 

52.7 

 

7.2 

26.9 

5.9 

 

6.9 

3.4 

8.0 

Inflation:   GDP deflator 
CPI (end of period) 

12.8 

1.6 

14.0 

1.4 

14.9 

1.6 

17.8 

1.9 

8.2 

8.5 

5.3 

6.6 

11.5 

15.1 

11.5 

13.9 

13.7 

11.7 

10.8 

10.3 

8.5 

11.0 

Unemployment rate 
(period average, percent) 

12.6 14.8 13.4 11.9 12.3 12.7 14.9 19.7 21.1 23.9 _ 

Money and credit (12-month growth 
rate, end period) 
Base money (percent) 
M2+CDs (period average)  
M2 (period average) 
Treasury bill rate (percent, end of 
period) 

 

 

18.8 

-3.5 

25.0 

14.9 

 

 

13.5 

5.5 

19.0 

14.9 

 

 

20.6 

62.3 

-49.9 

15.5 

 

 

22.6 

61.8 

-45.5 

12.2 

 

 

53.4 

72.5 

-15.7 

7.4 

 

 

44.2 

23.5 

20.8 

7.8 

 

 

57.8 

23.3 

34.5 

5.6 

 

 

17.5 

-10.9 

28.4 

4.0 

 

 

6.9 

-1.3 

17.4 

7.5 

 

 

15.4 

7.0 

2.8 

14.3 

 

 

16.4 

12.0 

6.6 

13.3 

Exchange rate and interest rate (period 
average)  
Real effective exchange rate (end of 
period) 
 

 

 

      90.2 

 

 

 

85.3 

 

 

87.5 

 

 

100.0 

 

 

104.5 

 

 

108.5 

 

 

122.9 

 

 

109.9 

 

 

117.9 

 

 

119.8 

 

 

135.6 
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The independence of Central Bank of Nigeria (CBN): The mandate of the Central Bank of Nigeria (CBN) is 
derived from the Act that sets it up. The initial one was the 1958 Act of Parliament which was severally 
amended before it was replaced by the Central Bank of Nigeria Decree No. 24 of 1991 (as amended in 1993, 
1997, 1998 and 1999). The first Central Bank of Nigeria Act No.24, 1958 was published as chapter 30 of the 
1958 edition of the Laws of Nigeria and Lagos.  According to this Act, the Central Bank of Nigeria (CBN) was 
established as a corporate body with perpetual succession and a common seal capable of suing and being 
sued in its own name subject only to the limitations given in this law. The Act of 1958 included powers of the 
Bank to regulate and control Capital and Reserve Fund of the Central Bank under the guidance, policy and 
general administration of the Board of Directors. The Governor of the Bank was responsible for the day to day 
operation of the Central Bank assisted by the Deputy Governor. The Bank Governor and Deputy must have 
financial experience appointed for five years (Mwalium, 2005).  
 
With the 1997 amendments, the CBN was back under the supervision of the Ministry of Finance. The Decree 
made CBN directly responsible to the Minister of Finance with respect to the supervision and control of bank 
and other financial institutions while expanding the supervisory role of the bank to other specialized Banks 
and Financial Institutions. The amendment gave enormous powers to Ministry of Finance while leaving the 
CBN with a subjugated role in the monitoring of the financial institutions with little room for the Bank to 
exercise discretionary powers. Current legal law regulating the Central Bank of Nigeria is the Central Bank 
Act of 2007 which repealed the Central Bank Act of 1991 and all its amendments. The Act provides that the 
CBN shall be a fully autonomous body in the discharge of its functions under the Act and the Banks and Other 
Financial Institutions Act with the objective of promoting stability and continuity in economic management. 
In line with this, the Act widened the objects of the CBN to include ensuring monetary and price stability as 
well as rendering economic advice to the Federal Government (The Central Bank of Nigeria, history). Section 
12 subsections-sections (1) to (5), the Central Bank Act of 2007 (amended) showed that there would be a 
Committee of the Bank as the Monetary Policy Committee (the MPC) to facilitate the attainment of price 
stability and to assist the economic policy of the Federal Government. The MPC consists of the Governor of 
the Bank-Chairman, the four Deputy Governors of the Bank, two members of the Board of Directors of the 
Bank, three members appointed by the President; and two members appointed by the Governor. The MPC 
shall have responsibility within the Bank for formulating monetary and credit policy (The Central Bank of 
Nigeria, MPC mandate).  
 
In summary, the Central Bank of Nigeria has satisfied some of requirements for the independence such as the 
capacity in setting its final goals freely and its freedom in deciding the appropriate monetary policy tools to 
pursue its final goals. However, the CBN sometimes was back under the supervision of the Minister of 
Finance, which would prevent the CBN from acting as a fully autonomous body in the discharge of its 
functions under the Act and limit its capacity in establishing the objectives and choosing the monetary policy 
tools to obtain its goal.   
 
Having a sole target: 
The second requirement for adopting the inflation targeting framework is that there should have a sole target 
within the system. Some other objectives, however, might be achievable as long as they are consistent with 
inflation target. The price stability must be given the priority when there are conflicts among the objectives. 
According to the Act of 2007, this required condition might not be satisfied because it stated that the Central 
Bank of Nigeria pursues monetary policy in order to: 

 Ensure monetary system and price stability; 
 Issue legal tender currency in Nigeria; 
 Maintain external reserves to safeguard the international value of the legal tender currency; 
 Promote a sound financial system in Nigeria;  
 Act as Banker and provide economic and financial advice to the Federal Government. 

 
The Central Bank of Nigeria has five main objectives and price stability is not given the priority. Having more 
than one target may damage the credibility of monetary policy and the conflicts among these objectives may 
arise.  
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Finally, the Central Bank of Nigeria cannot fulfill two primary prerequisites for implementing inflation 
targeting: the independence and sole target. Through the Central Bank Act of 1991, CBN met the requirement 
for independence because it can set final goals freely and decide the appropriate monetary policy tools to 
pursue its final goals. But the CBN sometimes was back under the supervision of the Minister of Finance, 
which would prevent the CBN from acting as a fully autonomous body in the discharge of its functions under 
the Act and limit its capacity in establishing the objectives and choosing the monetary policy tools to obtain 
its goal. In addition, this bank does not give priority for achieving price stability, which should be considered 
as a sole target in all inflation-targeting countries. CBN has five objectives, which may damage the credibility 
of monetary policy and the conflicts among these objectives may arise.  
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CHAPTER 4:  DATA AND METHOD 

The existence of a stable and predictable relationship between the monetary policy instruments and inflation is 
the third precondition for the successful adoption of inflation targeting. In this section, the data sources and 
econometric model to analyze the statistical linkages between monetary policy instruments and inflation in 
Japan and Nigeria will be presented.  

4.1 Data Sources 
This study employs quarterly data comprising the 1989:Q1–2011:Q4 periods. The reason for the choice of the 
study period is that inflation targeting was first introduced by the central bank of New Zealand in 1989. The 
variables included in the models are the narrow money supply (M1), consumer price index (CPI), nominal 
exchange rate (NER), the output gap (GDPg) and the interest rate on three months’ time deposits (R). The data 
sets are gathered from two sources. The first data set consists of CPI, NER, GDP36, M1 and R data from the 
International Financial Statistics (IFS) of IMF37.  The second set of data consists of data that cannot be 
obtained from IMF, which contains M1 and GDP of Nigeria. This second data set is sourced from the Central 
Bank of Nigeria (CBN). The base period for CPI is 2005.   

4.2 Unit Root Test 
A time series is stationary if it has a constant mean, constant variance and constant autocovariances for each 
given lag. Series that do not satisfy these above criteria are said to be non-stationary. It is improbably that all 
the variables establish stationary processes. They are often integrated by taking differences of their level in 
order to produce stationarity. If series yt are non-stationarity, yt must be differenced d times to become 
stationary. It can be written as follow: 
                       Yt ∼I(d) then ∆dyt∼ I(0) 
The order of integration is indicated as I(d), whereas the order of a stationary time series is I(0). An I(0) is a 
stationary series and I(1) contains one unit root (∆yt = yt-1 + εt). Stationarity is essential because we cannot 
get consistent estimators without it. It is important to test that the series are stationary or non-stationary due 
to many reasons. First, the persistence of “shock38 ” is infinite for non-stationary series while shock is 
eliminated gradually in stationary series. Second, the application of standard regression method in testing 
non-stationary data could provide the end result with a “look” good regression (significant coefficient 
estimates and a high R2) but this result is really valueless. A regression like that is known as a “spurious 
regression”39. Third, it would be proved that the standard assumptions for asymptotic analysis will be invalid 
for non-stationary series. This means “the usual t-ratios will not follow a t-distribution, and the F-statistic will 
not follow an F-distribution”, thus we cannot validate hypothesis tests for parameters (Brook, 2008). To 
decide if a series is stationary or non-stationary, we use the most widely popular test, that is, unit root test 
(test for a unit root). If the data includes a unit root, the result of this test could make us to believe that the 
process is stationary. There are many tests for ensuring the stationary of times series but the pioneering 
work was done by Dickey and Fuller (Fuller, 1976; Dickey and Fuller, 1979). The Dickey-Fuller test can be 
designed allowing for an intercept, or an intercept and deterministic trend or neither, in the test regression. 
There are three variations of the Dickey-Fuller test.  

                                                             
36

 Gross Domestic Product.  
37

 International Monetary Fund. 
38

 Shock is defined as a change or an unexpected change in a variable or the value of the error term during a 
particular time period (Brooks, 2008).  
39 When using variables that are integrated of order one I(1), an apparently significantly regression with a high R2 

can be obtained even if the regressor and dependent variables are independent. Granger and Newbold (1974) 
tried to estimate independent random walks regress one against the other and got very high R

2 
for this equation. 

They reached to a conclusion that this result is spurious.   
     Spurious regression shows illogical correlations between series due to the presence of trends in the data series 
or non-stationary data. Therefore, if the analyzed series are non-stationary, the regression seems to be statistically 
significant, even if only period correlation exists and there are not causal relationships between the data (Harris, 
1995). 
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a) Dickey-Fuller test 1 (no constant and no trend) 
Consider Autoregressive model AR (1) as follow: 

                 yt = ρyt-1 + εt           εt ~IN(0, 
2
)      

We test the null hypothesis H0: ρ= 1 against the alternative H1: ρ<1. If H0 is rejected, we can conclude that the 
process is stationary. If H0 is not rejected, the process is non-stationary. By subtracting yt-1 from each side of 
equation, we obtain a more convenient form: 

                     yt – yt-1     =  ρyt-1 – yt-1 + εt 

                       ∆yt              = (ρ-1)yt-1 + εt 

                                                     = αyt-1 + εt                  (4.2.1) 

Where α = ρ – 1 and ∆yt = yt – yt-1. Hence, the hypotheses can be rewritten in term of α and γ as follows: 

                   H0: ρ = 1  H0: α=0 
                   H1: ρ <1   H1: α<0  
The null hypothesis is that the series is non-stationary and if we reject the null hypothesis (α=0) then the 
series is stationary.  

b) Dickey-Fuller test 2 (with constant but no trend) 
The second Dickey-Fuller test including a constant term has the test equation as below: 

                       ∆yt = γ + αyt-1 + εt                           (4.2.2) 
The null hypothesis and the alternative are the same as the first Dickey-Fuller test. If H0: α=0 (ρ=1) is rejected, 
we have evidence that the process is stationary. The series is non-stationary if H0 is not rejected.  

c) Dickey-Fuller test 3 ( with constant and with trend) 
The third Dickey-Fuller test equation includes a constant and a trend is as follows: 

                         ∆yt = γ + αyt-1 + βt + εt               (4.2.3) 

The hypotheses are H0: α=0 and the alternative H1: α<0. If the null hypothesis is rejected, we conclude that 
the series is stationary. If H0 is not rejected, the series is non-stationary.  
 
Before performing the Dickey-Fuller test, we should plot the time series of the original observations on the 
variable. Based on the basic of visual review of the plot, a suitable equation for the Dickey-fuller test is 
selected.  

- If the series performs to be wandering or fluctuating around a sample average of zero, make use of 
test equation (4.2.1).  

- If the series performs to be wandering or fluctuating around a sample average which is non-zero, 
make use of test equation (4.2.2).  

- If the series performs to be wandering or fluctuating around a linear trend, make use of test 
equation (4.2.3) (Hill, Griffiths and Lim 2008). 

 
An important extension of the Dickey-Fuller test covers the possibility that the error term is autocorrelated 
called the Augmented Dickey-Fuller (ADF) test.  We can add as many lagged first difference terms as we need 
to make sure that the residuals are not autocorrelated. The test equation is extended as below: 

                   ∆yt = γ + αyt-1 + ∑    
 
           + εt         

Where ∆yt-1 = (yt-1 – yt-2), ∆yt-2 = (yt-2 – yt-3),…. We test α=0 for the null hypothesis and the alternative 

is α<0. When α=0, we also say that the series has a unit root besides concluding the series is non-stationary. 
In practice, the ADF test is referred to use more than the non-augmented version to ensure the residuals are 
uncorrelated (Hill, Griffiths and Lim, 2008). The ADF test assumes that they series follows an AR(p) process 
and adds p lagged difference terms of the dependent variable y to the right-hand side of the equation (4.2.1). 
This generates the problem of choosing the number of lags p, which is done by a variety of tests. These tests 
vary according to how stiff the penalty term is. The three most popular tests are Akaike’s (1974) information 
criterion (AIC), Schwarz’s (1978) Bayesian information criterion (SBIC), and the Hannan-Quinn criterion 
(HQIC): 
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                 AIC = log (


 2)+ 
T

k2  

                 SBIC = log (


 2)+  
 

 
 ln (T)  

                 HQIC = log (


 2)+ 
  

 
ln(ln(T))  

Where 


 2 is the residual variance (also equivalent to the residual sum of squares divided by the number of 
observations, T ),  T is the sample size and k = p + q + 1 is the total number of parameters estimated. It should 
be noted that SBIC embodies a much stiffer penalty term than AIC, whilst HQIC is someplace in between. SBIC 
is strongly consistent but inefficient and will asymptotically produce the correct model order. Moreover, the 
average variation in selected model orders from different samples within a given population will be larger in 
the context of SBIC than AIC. However, no test is definitely superior to others (Brooks, 2008). In this paper, 
ADF test uses the Schwarz’s Bayesian information criterion (SBIC).  
 
To further substantiate our conclusion, we are going to use a test suggested by Phillips and Perron to treat the 
series. Phillips and Perron (PP) (1988) test, which allows weak dependence and heterogeneity in 
disturbances, is shown as follow: 

                     yt = b0 + b1yt-1 + µt     where    µt  is white noise  
Phillips and Perron’s test statistics make robust to serial correlation by using the Newey–West (1987, 1994) 
heteroskedasticity and autocorrelation-consistent covariance matrix estimator. The Phillips-Perron (PP) test 
is extremely similar to the ADF test. The PP test has been performed because the ADF test loses power for 
sufficiently large values of ρ, the number of lags. The PP test is a more comprehensive theory of unit root non-
stationarity. It includes an automatic correction to the Augmented Dickey-Fuller process for auto-correlated 
residuals. The test often provides the same conclusions as and is affected by most of the same fundamental 
limitations as, the ADF tests (Brook, 2008).  

4.3 Cointegration technique 
The application of non-stationary series in standard regression method may provide wrong conclusion about 
some illogical correlations between series. If these relationships are found that actually do not exist, spurious 
issues will arise.  To avoid this issue, we can test for a unit root and use the differences of data if the time 
series data are non-stationary. However, two or more variables may not have short-term relations but can 
have linkage in the long run. To interpret this case, we will define about cointegration first. Consider two time 
series Xt and Yt that are both integrated of order one I(1)40 (the process contains unit root). The definition of 
cointegration is the following: 
“Xt and Yt  are said to be cointegrated if there exists a parameter α such that:  

    Ut = Yt  - αXt   is a stationary process” (Sorensen, 2005).  
 
This means that Xt and Yt are cointegrated if their linear combination is stationary. When Xt  and Yt  are non-
stationary but “move together” over time, we can believe on the existence of some influences on the series, 
which imply that these two series should be linked more or less closely in the long run. Therefore, 
cointegration analyzes long-term relationship even if cointegrating variables may depart from their linkage in 
the short run because their association will move toward in the long run (Brook, 2008).  
 
This paper uses the model recommended by Johansen (1988); Johansen and Juselius (1990) to test either the 
existence or the number of cointergration vectors. The basic step of Johansen’s test is to construct likelihood 

ratio test statistics for the rank of П to decide the number of cointegrating vectors, and this can be done by 

looking at the eigenvalues of П. The rank of П is equal to the number of its characteristic roots (eigenvalues) 

that are different from zero. The eigenvalue are denoted as λi (λ1 λ2  …. λg ). The rank of П will not be 
different from zero when the variables are not cointegrated and λi  ≈ 0 with all i .  
 

                                                             
40 A series is known to be integrated of order d or I (d), if its dth difference is stationary.  



 
 

38 
 

 Johansen’s Trace Statistic:  Trace statistic tests the hypotheses: 
 

H0 (r): r0  r     and the alternative H1 (r0): r < r0 

 

Trace Statistic test is given by: 

  )1ln(
1 




g

ri
i

trace
Tr   

 

where r is the number of cointegrating vectors under the null hypothesis H0 and the estimated value 

for the ith ordered eigenvalue from the matrix П is 


i .  Johansen’s Trace Statistic is a join test where 

the null hypothesis H0 examines that the number of cointegrating vectors is less than or equal to r 
against the alternative H1 which assumes that there are more than r. It begins with p eigenvalues and 

then the largest is eliminated successively. 0trace
 when all the 0 i

with i= 1,…,g.  

 
 Johansen’s Maximum Eigenvalue Statistic: Johansen also derives the Eigenvalue Statistic for the 

hypotheses: 
 
H0 (r): r0=r   and the alternative H1 (r0): r0 = r + 1  
 
The Maximum Eigenvalue Statistic is shown as below: 

  )1ln(1,
1max




  r

Trr  

 

where r is the number of cointegrating vectors under the null hypothesis H0.  Johansen’s Maximum 
Eigenvalue Statistic manages separate tests on each eigenvalue, and has as its null hypothesis H0 that 

the number of cointegrating vectors is r against an unspecified or general alternative which states 

that the number of cointegrating vectors is (r + 1). 
 

If there is any divergence of results between the trace test and the maximum eigenvalue test, it is advisable to 
rely on the results of trace test (Alexander 2001; Cheung and Lai 1993).  
 
Johansen and Juselius (1990) have given critical values for two statistics above depending on the value of  
(g - r), the number of non-stationary components and the appearance of constants in each of the equations. 
Intercepts can be added into the cointegrating vectors or into the additional terms of the Vector 
Autoregression41 (VAR). When the critical value is lesser than the test statistic, the null hypothesis H0 should 
be rejected which means that there are r cointegrating vectors instead of the alternative that there are r + 1 
(for λtrace) or more than r (for λmax). With r = 0, 1,…., g-1, the hypotheses for Maximum Eigenvalue Statistic will 
be examined: begin with  H0 : r = 0 versus H1 : 0 < r ≤ g, then we come to H0 : r = 1 versus H1 : 1 < r ≤ g and H0 : 
r = 2 versus H1 : 2 < r ≤ g. The hypotheses will be tested until H0: r = g − 1 versus H1 : r = g. The null hypothesis 

                                                             
41

 Two decades ago, Christopher Sim (1980) introduced a new macroeconometric framework that has become a powerful and reliable to ol now 
for everyday use: Vector Autoregressions-VAR. The VAR model is a system of k-equation, k-variable linear model where each variable is 
described successively by its own lagged values, plus current and past values of the rest k-1 variables. In order to model VAR, we need to treat 
every endogenous variable as a function of the lagged values of all of the endogenous variables in the system. The standard form of VAR 
method is presented as follow:  
yt = μ + A1yt-1 +…..+ Apyt-p + Bxt + ɛt  
where μ is a vector of constants and A1,……,Ap and B are coefficient matrices to be estimated and yt is k vector of endogenous variables; xt is a 
d vector of exogenous variables and ɛt is a vector of innovations with zero means and may be contemporaneously correlated but are 
uncorrelated with their own lagged values and uncorrelated with all of the right-hand side variables; p is the order of the VAR. Simultaneity is 
not an issue and OLS’s estimation is consistent in this VAR model because only lagged values of the endogenous variables appear on the right 
hand side of the equations. In addition, OLS is still efficient even though ɛt is contemporaneously correlated. In this case, OLS is equivalent to 
GLS because all equations have identical regressors.   
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H0: r = 0 means that there are no cointegrating vectors and the rank of matrix П is zero. However, if this null 
is rejected, the null states that there is one cointegrating vector (r=1) would be tested and so on.  
 
There are r cointegrating vectors when the rank of the П matrix is higher than 1 and less than g. Then П is 
identified as the product of two matrices, α and β’, shown as: 
 

      П =   α    .    β’ 
            (g⨯r)    (r⨯g) 
Where α matrix is known as “adjustment coefficients”; α demonstrates the amount of each cointegrating 
vector joining each equation of the Vector Error Correction Model (VECM) while the matrix β contains 
cointegrating vectors.  α and β are not identified until we impose normalization and identifying restrictions 
on the matrix П in Johansen technique but we did not applied this thing for our study (Brook, 2008).  
 
Determination of lag length:  
Before proceeding cointegration test, the optimal number of lags must be determined. In order to choose the 
lag length k in a VAR model, we can use a testing-based approach or an information criterion approach. A 
testing-based approach can be done by using likelihood ratio (LR) test which is carried out as follows:  
                      ꞈ              ꞈ  

LR = T [log|Σr| - log|Σu|] ~ χ2(k2)  
            ꞈ                                                                    ꞈ  

Where Σ is variance-covariance matrix of residuals; |Σr| is the determinant of the variance-covariance matrix  
                                                                        ꞈ  

of the residuals for the restricted model; |Σu| is of the variance--covariance matrix of residuals for the 
unrestricted VAR and T is the sample size (Brooks, 2008). Note that Eviews 7.1 uses Sim’s small sample 
modification which employs (T-m) rather than T with m is the number of parameters per equation under the 
alternative. The χ2 statistic has degrees of freedom equal to the total number of restrictions. The likelihood 
ratio (LR) test is a common strategy for identifying nonzero parameters but it is intuitive and is not 
completely satisfactory if VAR model is built for a specific purpose. This model, for instance, is often used for 
forecasting of the variables concerned. Therefore, an alternative approach is checked to pick up the 
appropriate VAR lag length based on the forecasting objectives, that is, the information criteria. The criteria 
trades off a decrease in residual sum of squares (RSS) of each equation as lag are added, however, it requests 
for the same number of lag for each equation. The three most common information criteria such as the Akaike 
(AIC), Schwarz-Bayesian (SIC) and Hannan-Quinn (HQ) are defined as below:  

                  ꞈ  

AIC = log |Σ| + 2k’/T  
                   ꞈ  

SIC = log |Σ| + 
  

 
 log (T)  

                   ꞈ  

HQ = log |Σ| + 
   

 
log(log(T))  

               ꞈ  
Where Σ is the variance-covariance matrix of residuals, the number of observations is T and k’ is the total 
number of regressors in all equations, which is equal to (p2k + p) for p equations in the VAR system, each with 
k lags of the p variables, plus a constant term in each equation (Brook, 2008). To choose a lag length one 
would require to estimate the VAR for different lag lengths and then compare with one minimizes the 
information criteria. Different information criteria possibly provide different results, thus we compare all 
criteria and use the lag lengths proposed by the most criteria. It should be noticed that the maximum amount 
of lag lengths that can be included also depends on the data points we have.  
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4.4 Vector Error Correction Model (VECM) 
If cointegration has been recognized between series, the existence of a long-term equilibrium relationship 
between them is known so we perform VECM to assess the short-term properties of the cointegrated series. 
Particularly, VECM model is tested to evaluate the extent to which monetary policy variables respond to 
macroeconomic shocks, especially inflation. VECM is no more required in case of no cointegration; therefore, 
we directly proceed to Granger causality test to demonstrate causal linkages between variables. The 
regression equation of VECM is presented as follows: 
 
 

 ∆yt = Пyt-k + Г1yt-1 + …..+ Гk-1∆yt-(k-1) + μt  

 

Where П =   

k

i
j

1
  - Ig and Гi =   

t

j
j

1
  - Ig    

 
In this model, g variables in first differenced are contained on the left hand side, and k-1 lags of the dependent 

variables (differences) are included on the right hand side. The matrix П is called the long-run impact matrix 

when in equilibrium all the ∆yt-i = 0 and the error terms μt is set to be equal to its expected value of zero. Гk-1 

are interpreted as the short run impact matrices and I is the identity matrix (Brook, 2008). In VECM, the 
cointegration rank presents the number of cointegrating vectors. An example of this is that a rank of two 
indicates means two linearly independent combinations of the non-stationary series will be stationary.  

4.5 Granger Causality test 

Consider two time series Xt and Yt. Granger (1969) developed the concept of Granger Causality as follow: 
           …. we say Yt is causing Xt  if we are better able to predict Xt using all available information than if the 
information apart from Yt had been used…..  
The Granger Causality test seeks to see how much of the current Xt can be explained by past values of Xt and 
then to see whether adding lagged values of Yt can improve the explanation if Xt is caused by Yt. In practice, Yt 

Granger causes Xt if Yt helps in the prediction of Xt, or equivalently if the coefficients on the lagged Yt ’s are 
statistically significant. Two-way causation is frequently the case where Xt Granger causes Yt and Yt Granger 
causes Xt.  It should be noted that Granger Causality is not the causality in a deep sense because the statement 
“Yt Granger causes Xt” does not mean that Xt is the effect or the result of Yt.  Granger Causality only implies 
forecasting ability.  
 
 A general specification of the Granger causality test in the VAR(p) model has the form: 
 

 Yt = α0 + α1Yt-1 +..... + αpYt-p + β1Xt-1 +..... + βpXt-p + ut        
           
 Xt = γ0 + γ1Xt-1 +..... + γpXt-p + λ1Yt-1 +..... + λpYt-p + vt      
 
Then, testing H0: β1 = β2 =..... = βp = 0, against HA: “Not H0”, is a test that X does not Granger-cause Y. 
Similarly, testing H0: λ1 = λ2 =..... = λp = 0, against HA: “Not H0”, is a test that Y does not Granger-cause X.   
In each case, a rejection of the null hypothesis implies there is Granger causality. If Y causes X, lags of Y should 
be significant in the equation for X and we can say Y Granger causes X in this case. On the other hand, if X 
causes Y, lags of X should be significant in the equation of Y. If this is the case and not vice versa, Y is said to be 
Granger caused by X.  If both set of lags were significant, we have “bi-directional causality.” If neither set of 
lags are statistically significant in the equation for the other variable, X and Y would be independent variables 
(Brook, 2008).   
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The impulse response function traces out the response of the dependent variable in the VAR to shocks or 
innovation to each of the variables, therefore, a unit shock is employed to the error term in each equation 
separately42. The effect of a unit shock over time is depicted graphically to present a visual impression of the 
dynamic interrelationships within the VAR system. In the g-variable VAR model, a total of g2 impulse 
response can be generated. In practice, impulse response analysis is often designed in terms of the Vector 
Moving Average (VMA). The unit shock should die away gradually, provided that the VAR system is stable.  
 
Variance decomposition is sometimes applied together with the impulse response function for examining VAR 
system dynamics. However, impulse response and variance decomposition propose somewhat very similar 
information. This test presents the proportion of the variances of endogenous variables due to their own 
shocks, versus shocks of the other variables. Variance decompositions decide how much of the s-step-ahead 
forecast error movement of a given variable is clarified by innovations to each explanatory variable. In a VAR, 
it is usually assumed that own series shocks show most of the forecast error variance of the series. The 
ordering of the variables is important for estimating impulse response and variance decomposition. In the 
impulse response analysis, correlation of the error terms may suggest that shock in one variable be likely to 
be associated with shock in another variable. In this case, setting all other error terms to zero may give a 
misrepresentation of the actual dynamic relationships between the variables. It is the reason why orthogonal 
impulse response is usually drawn in terms of Monte Carlo response where the common component of the 
errors is attributed arbitrarily to the first variable (Brook, 2008). 

4.6 Taylor Rule  
The third precondition for the successful adoption of inflation targeting is the existence of a stable and 
predictable relationship between the monetary policy instruments and inflation.  VECM and Granger Test are 
performed to analyze the basic relationship between monetary policy instruments and inflation, but the 
stability of these relationships should be estimated by another model. Therefore, this paper develops Taylor 
rule to test for stability. Originally, Taylor (1993) designed his rule to recommend for how the central bank 
should raise its short-term interest rates to pursue both its short-run target for stabilizing the economy and 
its long-run target for inflation: 
 

it = r* + π*+ βπ(πt – π*) + βyγt                                                             (4.6.1) 

 

where βπ and βy are coefficients measuring the strength of the response to the inflation and output gap and 
they are expected to be positive (larger than zero) and it denotes the central bank interest rate; r* stands for 
the equilibrium real interest rate. π* is the inflation target level; πt represents the annual inflation rate and γt 
is the output gap. Equation (4.6.1) implies that the central bank nominal interest rate is set as a function of 
the equilibrium real interest rate, the inflation target (the intercept), the deviation of the output gap from 
trend and inflation from its target. According to Taylor (1993), the federal funds rate should be changed in 
response to changes in real income or changes in the price level after he found that  βπ and βy equal to 0.5 over 
the period 1987 through 1992. Consequently, the Federal funds rate should be increased 0.5 percentage 
points for every percentage point inflation goes over target, and should also be increased 0.5 percentage 
points for every percentage point actual output goes over potential. Since the Federal Open Market 
Committee (FOMC) had reacted more vigorously to inflation deviations from its inflation target (2%) value by 
raising the magnitude of the coefficient βπ on the inflation term (πt – π*), Taylor (1999a) argued that 
monetary policy improved over time and illustrated the last point of equation (4.6.1) as follow: 
 

 γt = − (it – πt − r) + µt                                                                            (4.6.2)             
πt = πt-1 + λ γt + et                                                                                 (4.6.3) 
 it = β0 + βπ πt + βyγt                                                                              (4.6.4) 
 
where γt  is the percentage deviation of real GDP from potential GDP, it is the short-term nominal interest rate, 
πt is the inflation rate, and et and µt are serially uncorrelated with a zero mean. The parameters are   , λ and r 

                                                             
42 It may be useful to consider innovations of one standard deviation rather than unit shocks if the variables have 
different scales. 
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(all positive) and the covariance matrix of the shocks et and µt. The policy parameters are β0, βπ and βy. 
Equation (4.6.2) is an Investment Saving (IS) curve which refers the output gap to the real interest rate and 
equation (4.6.3) is a Phillips curve which pertains inflation to the output gap. Equation (4.6.4) presents the 
reaction function of the central bank, which has the Taylor rule form. The trend inflation rate relies on the 
inflation target, which derives from its joint selection of β0 and βπ. Taylor attributed that the Fed (the central 
bank of the United States) responded inadequate to observed inflation in the 1960s and ‘70s. Inflation went 
up in this period because of dynamic instability caused by βπ < 1. In particular, a positive shock of inflation  
(et > 0) exacerbated inflation by reducing the real interest rate (it – πt) (Hetzel, 2000). Taylor (1999a) noted: 
“This relationship between the stability of inflation and the size of the interest rate coefficient in the policy 
rule is a basic prediction of monetary models used for policy evaluation research”.  
 
In econometric analysis, it is better to employ the level of inflation rather than their deviations from target 
level. Therefore, for estimation purposes, equation (4.6.1) can be modified as follows: 
 

it = δ + βππt + βyγt  + εt                                                                                            (4.6.5) 

 
with the intercept δ = r* - (βπ – 1)π* and εt is an independent and identically distributed or iid error term. The 
rule states that the inflation and output coefficients should be positive and larger than zero in order to raise 
the nominal interest rate if the inflation rate exceeds above its target level and/or output is over its potential 
level. From a macroeconomic point of view, the requirement that the coefficient of inflation be larger than one 

is crucial for stability. If 


< 1, the lower real interest rate is enabled, leading to stimulate the negative 

demand shock on the economy. On the other hand, the shock would be adjusted and aggravated in the future 
(Clarida et al. 2000). When positive demand shock exists, the policy rate (the interest rate) should increase 
more than one for one with expected inflation rate43 (Clarida et al. 1999).  
 
Apart from the original model, economists enhance and suggest two new versions of the Taylor rule such as 
backward-looking model and forward-looking model. Examples of backward-looking models are presented in 
Ball (1999), Svensson (1999b), and Rudebusch and Svensson (1999) in that the output gap and inflation rely 
on their own past values. Rudebusch and Svensson (1999b) model draw on the Svensson (1997b) model and 
contained much richer dynamics by allowing four lags of inflation in the aggregate supply (AS) curve and two 
lags of output in the aggregate demand (AD) curve. Their model was estimated on quarterly US data for the 
period 1961Q1 to 1996Q2 and formally described as follow: 
 

πt = ∑     
 
                    

                                               (4.6.6) 

 

yt =                        ∑
 

 

 
               

 
                   (4.6.7) 

 
Equation (4.6.6) is the AS curve (or Phillip curve) where the annualized inflation π relies on its own past 
value, the output gap in the previous period and an exogenous supply shock   

 . The AD curve is illustrated by 
equation (4.6.7) where the output gap yt is referred to past values of output yt-1 and yt-2, the average ex post 

real rate of interest in the four previous periods ∑
 

 

 
            and an exogenous demand shock   

 
. 

Rudebusch and Svensson assume that the central bank control the nominal interest rate it ,thus influences the 
rate of inflation with a two period lag. The monetary transmission mechanism represents via output to 
inflation. In this model, the coefficients of four inflation lags      is restricted to equal 1 to obtain an 

accelerationist form of Phillips curve which implies long-run monetary neutrality. In order to measure the 
inflation rate πt , Rudebusch and Svensson calculate 400(lnρt – lnρt-1) where ρ is the quarterly GDP chain-
weighted price index. The output gap yt is computed as the percentage gap between real output Yt and 
potential output Y*

t, that is, 100 ((Yt - Y*
t)/ Y*

t). The ex post real rate of interest        contained in the AD 

curve is calculated as 
 

 
         where it is the quarterly average federal funds rate in percent at an annual 

                                                             
43 It means that the policy rate should be raised by more than the current rise in the inflation.  
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rate and   is the inflation rate. All variables are demeaned prior to estimation; therefore, no constants appear 
in the regressions. As stated by Lindé (2000), the central bank’s problem could be solved subject to the  
Rudebusch and Svensson framework when he assumed a quadratic objective function for the central bank 
over inflation and output (     

      
       

 ). He said that “The resulting decision rule for the nominal 
interest rate as a (linear) function of current inflations rate, output gap and lagged nominal interest rate are 
then used along with the estimated model economy to conduct policy analysis.”  
 
Another enhancement of the standard Taylor rule is suggested by Clarida et al. 1999, which captures the 
forward-looking behavior of the central bank in question. Their model implies that the central bank should 
forecast the inflation rate in the next period and adjusts its rate of interest accordingly as early as today. This 
forward-looking version can be showed virtually as a slight modification of equation (4.6.5): 
 

it = δ + βπ(Et( πt+k) – π*)+ βyγt                                                                                          (4.6.8) 
 
where it is the nominal interest rate target and δ is the long-run equilibrium nominal interest rate, πt+k 
indicates the annual rate of inflation between periods t and t+k, Et( πt+k) is the expected inflation rate between 
periods t and t+k. π* denotes the inflation target and γt denotes the average output gap, βπ >0 and βy >0 are 
parameters. Equation (4.6.8) proposes that the target interest rate is a function of long-run equilibrium 
nominal rate of interest, the difference between expected inflation and its target level, and the output gap. 
Clarida et al. describes that the central bank sets its interest rate in response to expected inflation and output. 
Equation (4.6.8) can be displayed in the model of Orphanides (2001) where output expectations are taken 
into consideration: 
 

it = δ + βπ(Et( πt+k) – π*)+ βy Et(γt+m)                                                                           (4.6.9)                                                                        
 
where Et(γt+m) is the output expectations between periods t and t+m. This specification is referred by several 
countries namely Australia, the Czech Republic, New Zealand, Sweden and the U.K. because it captures the 
explicit forward-looking behavior of their central banks. Explicit inflation forecast targeting by the central 
bank is necessary for these countries since they attempted to alter their monetary policy to practice what 
best could be forecasted as inflation target during the last decade. This forward-looking model can also be a 
reasonable assumption for the behavior of other central banks such as Fed (Federal Reserve) (Sauer, 2003).  
 
There are many defenders of the Taylor rule including the man himself. Taylor never meant his rule as a 
mechanical rule, but only as a guideline. Greenspan44 (1997) agreed that this rule was at best “guide-post” to 
help central banks, flexible rule that eliminated discretion, and it forecasted that the future would be like the 
past. However, history is not a reliable guide to the future, and the levels of inflation and the output gap are 
currently under active debate. As stated by Meyer (2002), the standard Taylor specification lacked an explicit 
forecast and related decisions about prospective economic developments: “Although the Taylor rule has been  
a useful benchmark for policymakers, my experience during the last 5-1/2 years on the FOMC has been that 
considerations that are not explicit in the Taylor rule have played an important role in policy deliberations. In 
particular, forecasts clearly have played a powerful role in shaping the response of monetary policy in a way 
not reflected in the simple Taylor rule.” McCallum (1993) and Svensson criticized that Taylor’s formulation 
was “incomplete” and “too vague to be operational.” Policymakers are allowed to deviate from the classic 
Taylor rule, however, would require to justify such deviations. Monetary policy should respond to more 
variables, thus the Taylor rule could be augmented with additional variables. As a result, the nominal 
exchange rate and the money supply are added to the standard Taylor rule (equation 4.6.5) in our paper to 
test the stability of the relationship between monetary policy instruments and inflation. This modified 
version is presented as follow: 
 

it = δ + βππt + βyγt  + βmmt + βqqt + εt                                                      (4.6.10) 

 

                                                             
44 Alan Greenspan served as Chairman of the Federal Reserve from 1987-2006.  
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where the variable mt is the money supply and qt is the nominal exchange rate. Output gap45 γt is referred to 
as the gap between the actual and potential gross domestic product. There are certain binding requirements 
for coefficients in equation (4.6.10). According to Clarida et al. (2000), the Taylor rule will tend to be 
stabilizing with βπ > 1 and βy > 0, while those with βπ ≤ 1 and βy ≤ 0 are destabilizing. Thus, it is expected that 
the estimated coefficient inflation βπ equal or larger than one in our model specification to achieve the 
stability condition, otherwise the relationship between monetary policy instruments and inflation outcome is 
unstable. βq > 0 can be explained by the fact that an increase in interest rate it is related to an appreciation of 
nominal exchange rates qt , while βq < 0 means that the high interest rate leads to a depreciation of nominal 
exchange rates. An increase in mt causes the interest rate it to decrease (βm >0) and creates more money 
available for customers to borrow from the bank. This increase makes foreign goods more expensive and 
domestic good cheaper and relates to the depreciation of the currency.  
 
Since the early 1990s, central banks worldwide tend to maintain stability in the country by moving policy 
interest rates in small steps without reversing direction quickly. In other words, they tend to smooth their 
interest rate. Equation (4.6.5) is considered as the mechanism by which the target interest rate it* is specified 
and the actual interest rate it partly adjusts to this target as  it = (1-ρ) it* + ρit-1 where ρ is the smoothing 
parameter. This view is encouraged by Levin et al.(1999), Clarida et al (1998, 2000), Gerlach and Schnabel 
(2000) and Doménech et al (2002). Consequently, equation (4.6.5) and (4.6.10), respectively, can be modified 
by introducing the smoothing parameter (lagged interest rate):  
 

it = (1-ρ) {δ + βππt + βyγt } + ρit-1 + εt                                                             

 

and                                                                                                                                         (4.6.11) 
 

 it = (1-ρ){δ + βππt + βyγt  + βmmt + βqqt}+ ρit-1 + εt 

 

where ρ ϵ [0,1). As stated by Clarida et al. (1999), ρ is usually between 0.8 and 0.9 for quarterly data 
proposing a slow adjustment of the interest rate. Central banks tend to adjust the interest rate gradually 
towards its target rate and the parameter ρ determines the speed of this adjustment. Thus, ρ is often fairly 
high, which implies a slow adjustment process. However, some economists have questioned recently about 
the conclusion of a significant estimate of ρ as a sign of interest rate smoothing such as Rudebusch (2002) and 
Söderlind et al (2003). They argued that a Taylor rule with lagged interest rate creates much more interest 
rate predictability than can be found in the data.  
 
In the early to mid-1990s, the result of a bursting of property price bubble leaded the bank of Japan (BOJ) to a 
Zero Interest Rate Policy (ZIRP) in order to solve the falling inflation and real GDP growth as well as rising 
unemployment, while the Federal Reserve (Fed) and other central banks were incorporated the Taylor rule 
into their policy procedure. Until 1999, the Japanese economy stopped deteriorating, but economic activity 
kept on weak and the outlook for recovery was uncertain. However, a majority of Board members in BOJ 
preferred continuing ZIRP by “maintaining the overnight call rate at zero percent until deflationary concern 
was dispelled.” Many members argued that the Bank should shift to quantitative easing but it did not begin 
until March 2001 after Japanese economy was coming close to but had not approached a situation where 
deflationary forces had been dispelled. At that time, the Taylor rule was used as justification for both a 
prolongation of, and end to, the Bank of Japan zero interest rate policy. Later, in June 2000, Board member 
N.Nakahara disagreed with the majority’s decision to keep on the zero interest rate policy because it was 
essential to further stimulate Japanese economy. He believed that an increase in non-performing loans and 
cautious lending by financial institutions might make economic conditions deteriorate further.  

Taylor rule or the McCallum rule46 could help enhance communication with the market for the bank of Japan. 
In August 2000, after considerable debate, the Bank of Japan finally decided to move away from its zero 

                                                             
45 The HP filter (Hodrick and Prescott, 1997) is applied to get better performance for the output gap.  
 
46 The rule proposed by McCallum (2000) can be specified as follow: 
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interest rate policy by shifting the overnight call rate target to on average close to 0.25 percent. The Taylor 
rule has also employed on an ex-post basic to estimate Japanese monetary policy during the 1980s and 1990s. 
Numerous studies found evidence that Japan’s policy was applied slightly too tight from 1993 onward 
compared with the Taylor rule prescription. More recently, Board member Miyako Suda (2007) stated that 
the structure of economy is complicated in reality. Therefore, central banks should not mechanistically adopt 
a particular policy rule. However, the Taylor rule is helpful as one of the benchmarks for the conduct of 
monetary policy of the Bank of Japan to respond to various shocks, thus the Bank’s communication with the 
market will improve and its accountability will be enhanced (Asso et al. 2010).     

The prominent role of exchange rates in most of emerging market economies has made the use of Taylor rule 
at central banks be complicated. This prominence is caused by the high degree of pass-through of the 
exchange rate into domestic inflation, the request to ensure competitiveness of the tradable sector and 
concern for financial stability (Mohanty and Klau, 2004). Mohanty and Klau review the objectives and 
instrument setting of central banks in seven emerging market economies. All of the central banks tend to 
ensure stable inflation, decrease inflation, or reach an inflation target. In addition, most of the banks set up 
goal for output together with objectives for the exchange rate. Central banks in India and Korea have 
additional goals which are financial market conditions. Furthermore, some central banks notify “guidelines” 
for setting interest rates that generally cover how the central bank reacts to a particular shock. Taylor (2000) 
indicates that “for those emerging market economies that do not choose a policy of permanently fixing 
exchange rate, the only sound monetary policy is one based on the trinity of a flexible exchange rate, an 
inflation target, and a monetary policy rule. However, market conditions in emerging market economies may 
require modifications of the typical policy rule that has been recommended for economies with more 
developed financial markets.”  
 
The table below reviews the main findings of some studies that are consistent with the Taylor principle. Some 
are based on estimates of forward-looking version; others are of backward-looking version or 
contemporaneous variety. It includes the specifications and selected variables which best characterized the 
monetary policy performance of Euro area, US, Japan, Norway and some emerging market economies. Most of 
studies are based on quarterly data and the samples of periods are run over the 1990s, which is in line with 
our paper. Bernanke and Gertler (1999) discovered that the inflation and output coefficients of Japan were 
positive and significantly different from zero, which achieved macroeconomic stabilization point of view. 
From 1979 to 1989, it seemed that the Bank of Japan was pursuing its objectives more than output and 
inflation stabilization47, thus their easy monetary policy actively fueled the increase in stock prices from 1987 
to 1989. The Bank attempted to stabilize the stock market from 1989 but it was not actively counteracting the 
power of deflation forces in the 1989-1997 periods. Because of the tight policy of the BOJ, the inflation 
coefficient reduced significantly and was smaller than one from 1995 onward in the research of Basilio 
(2013). The output coefficient decreased too and was equal to zero. It does seem that the Bank of Japan did 
not meet the stability condition of Taylor rule from 1995 to 2012. Clarida et al. (1998) indicated that central 
banks of Germany and US adopted suitable monetary policies (increased nominal rate sufficiently, altered 
rates in response to the position of output relative to trend), thus they attained inflation stabilization from 
1979 to 1994. The finding of Clausen and Hayo (2002) supported the conclusion of Clarida et al for Germany. 
From 1990 to 1998, the Euro area (11 countries) satisfied the stability condition with the inflation coefficient 
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47 Ito and  Mishkin (2006) remarked that the inflation rate remained quite reasonable though the asset prices was 
doubling and tripling during the bubble period of 1980s. It generated a difficult choice to the Bank of Japan (BOJ). 
In fact, the Bank did not tighten monetary policy until 1989.  
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 βπ = 1.51 > 1 and the output coefficient βy = 0.45 > 0 (Gerlach and Schnabel (2000)). The study of Basilio 
(2013) also showed a negative value for the inflation coefficients in Indonesia, Hong Kong and Ecuador, 
implying that these central banks should implement a lower real interest rate to stimulate the economy in 
case of negative demand shocks. The shock would be otherwise accommodated and further aggravated 
(Clarida et al. 2000). The positive value of inflation coefficients means that monetary policy responds in a 
positive direction to changes of inflation. The same explanation can also be made for output coefficients. The 
country which actively responds to output movements tends to decrease interest rates (policy rates) when 
economic growth needs some stimulative response. 

Table 4.6.1: Review of Taylor rule estimations.   

Authors Type of 
Rule 

Sample of period Country δ βπ βy Other 

Bernanke and Gertler 
(1999) 
 
 
Clarida et al. (1998) 
 
 
 
 
Clausen and Hayo 
(2002) 
 
Cecchetti (2003) 
 
 
Cecchetti and Krause 
(2001) 
 
 
 
 
 
Gerlach and Schnabel 
(2000) 
 
Eleftheriou et al. 
(2006) 
 
 
 
 
 
Österholm (2003) 
 
 
Kendall and Tim 
(2013) 
 
Basilio (2013) 
 
 
 
 
 
 
 
 

FL 
 
 
 
FL 
 
 
 
 
CP 
 
 
FL 
 
 
BL 
 
 
 
 
 
 
BL 
 
 
CP 
 
FL 
CP 
FL 
CP 
 
CP 
 
 
CP 
 
 
CP 

1979:04-1997:12 
1979:10-1997:12 
Monthly 
 
1979:03-1993:12 
1979:04-1994:12 
1979:10-1994:12 
Monthly 
 
1979:Q1-1996:Q4 
Quarterly 
 
1990:Q1-2003:Q1 
Quarterly 
 
1982:Q1-1989:Q4 
1990:Q1-1997:Q4 
Quarterly 
 
 
 
 
1990:01-1998:01 
Monthly 
 
1993:08-1998:04 
Monthly 
 
 
 
 
 
1992:Q4-2002:Q4 
Quarterly 
 
1992:Q1-2012:Q4 
Quarterly 
 
1982:Q1-2012:Q1 
1999:Q1-2012:Q1 
1982:Q1-2012:Q1 
1982:Q2-2010:Q4 
1994:Q1-2012:Q1 
1993:Q1-2012:Q1 
1995:Q1-2012:Q1 
1982:Q1-2012:Q1 
1999:Q1-2012:Q1 

Japan 
US 
 
 
Germany 
Japan 
US 
 
 
Germany 
 
 
US 
 
 
Belgium 
France 
Austria 
Germany 
Italy 
UK 
 
Euro Area 
 
 
Belgium 
Germany 
France 
Netherlands 
Austria 
Finland 
 
Sweden 
 
 
New Zealand 
Australia 
 
US 
Euro Area 
UK 
Norway 
Sweden 
Denmark 
Japan 
Canada 
Chile 

NA 
NA 
 
 
-0.93-3.14 
0.74-1.67 
-0.45-0.80 
 
 
3.83 
 
 
NA 
 
 
NA 
NA 
NA 
NA 
NA 
NA 
 
NA 
 
 
1.27 
2.82 
3.40 
0.73 
3.00 
0.31 
 
4.27-6.89 
 
 
NA 
NA 
 
-0.14 
-0.12 
-0.40 
0.02 
-0.24 
-0.50 
0.07 
-0.31 
-0.31 

1.12-2.21 
1.60-1.71 
 
 
1.10-1.37 
1.81-2.04 
1.05-2.20 
 
 
2.89 
 
 
0.34-0.67 
 
 
0.999 
0.470 
0.999 
0.958 
0.253 
0.980 
 
1.51-1.58 
 
 
1.88 
0.93 
1.60 
1.40 
0.37 
2.56 
 
-0.046-0.56 
 
 
0.50 
0.39 
 
0.05 
0.02 
0.16 
0.08 
0.12 
0.14 
0.02 
0.05 
0.17 

0.20-0.33 
0.14-0.20 
 
 
0.25-0.35 
0.03-0.10 
0.14-0.52 
 
 
0.49 
 
 
0.41-0.50 
 
 
0.001 
0.530 
0.001 
0.042 
0.747 
0.020 
 
0.45-0.49 
 
 
0.93 
0.90 
0.39 
0.09 
0.78 
-0.10 
 
-4.13-(-0.57) 
 
 
0.55 
0.42 
 
0.11 
0.13 
0.17 
0.05 
0.10 
0.08 
0.00 
0.16 
0.20 

0.19-0.29 s 
-0.082 s 
 
 
NA 
NA 
NA 
 
 
NA 
 
 
-0.65 e 
-0.23 b 
 
NA 
NA 
NA 
NA 
NA 
NA 
 
NA 
 
 
3.11 r 
0.09 r 
0.25 r 
8.31 r 
18.44 r 
0.65 r 
 
NA 
 
 
NA 
NA 
 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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2001:Q1-2012:Q1 
1997:Q1-2012:Q1 
1997:Q2-2012:Q1 
2005:Q1-2012:Q1 
2003:Q1-2012:Q1 
1985:Q3-2012:Q1 
1996:Q1-2012:Q1 
1991:Q1-2012:Q1 
1994:Q2-2012Q1 
1992:Q1-2007:Q3 
Quarterly 

Argentina 
Brazil 
India 
China 
Russia 
Singapore 
Hong Kong 
Indonesia 
Thailand 
Ecuador 

17.06 
3.75 
1.57 
1.45 
0.63 
-0.14 
-0.15 
4.63 
-0.13 
4.63 

0.05 
0.11 
0.01 
0.06 
0.20 
0.01 
-0.01 
-0.06 
0.22 
-0.04 
 

-1.47 
0.13 
-0.02 
0.01 
0.04 
0.03 
0.04 
-0.40 
0.01 
-0.34 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

 
Notes: Coefficients δ, βπ and βy are introduced in equation (4.6.5). e = equity market bubble, b = banking system stress, s = 
stock price, g=German interest rate, r = exchange rate (βq in equation 4.6.10). FL= forward-looking, BL= backward-looking, 
CP= contemporaneous. Contemporaneous type is the Taylor rule with interest rate smoothing (equation 4.6.11).   
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CHAPTER 5:   EMPIRICAL RESULTS 

In order to assess the statistical readiness of Japan and Nigeria to meet the third requirement of inflation 
targeting framework, the dynamic relationships between monetary policy instruments (M1, NER, R) and 
inflation have been examined by using VECM, Granger test and Taylor rule.  

5.1 Unit Root test 

Unit root test is performed to determine whether the individual series are stationary or not because the use 
of non-stationary data can generate spurious regressions (section 4.2). Both Augmented Dickey-Fuller (ADF) 
and Phillips-Perron (PP) are used for the test. The null hypothesis means that each variable has a unit root, 
and the alternative hypothesis is that the series are stationary (variable has root outside unit circle).  
 
First, we plot the time series of the original observations on the variable (Appendix) and select the suitable 
equations for ADF tests based on a visual inspection of the plot. For Japan, ADF test with constant and no 
trend (equation 4.2.2) is run for CPI, NER, R because these series present to be wandering or fluctuating 
around a sample average which is non-zero. The M1 series perform to be wandering or fluctuating around a 
linear trend, so we use ADF test with constant and trend (equation 4.2.3). For Nigeria, the R series is checked 
by ADF test with constant and no trend, while other series CPI, M1 and NER are examined by ADF test with 

constant and trend. The GDPg
48

 series in both countries display to be wandering or fluctuating around a 
sample average of zero, thus we run the ADF test no constant and no trend (equation 4.2.1). The Phillips-
Perron (PP) test is similar to the ADF test when deciding whether or not to include a constant and/or time 
trend.  
 
Second, ADF and PP test are proceeded, and the results are in Table 5.1.1 and 5.1.2. In order to check for 
stationarity condition of the variables, we compare the ADF and PP statistics and adjusted t-statistics 
obtained with the MacKinnon (1996) critical values. It is expected that these statistics are larger than the 
MacKinnon critical values for the stationarity condition. The 1%, 5% and 10% level MacKinnon critical values 
for the null hypothesis of a unit root are in use. The results indicate that the null hypothesis of a unit root 
cannot be rejected at the 1% level for all the variables in both Japan and Nigeria. Moreover, at the 5% and 
10% levels, each variable has a unit root except for CPI, GDPg of Japan and GDPg of Nigeria. These results 
suggest that all the variables be non-stationary at levels both in Japan and Nigeria excluding CPI, GDPg of 
Japan and GDPg of Nigeria. However, the stationarity of the first-differenced series should be checked 
(Appendix). After differencing the variables once, they are definitely stationary. The Durbin-Watson statistics 
also reject the autocorrelation issue. The ADF and PP tests applied to the first difference of the data series 
rejected the null hypothesis of a unit root for all the variables. Therefore, it is worth concluding that most of 
the variables are integrated of order one except for CPI, GDPg of Japan and GDPg of Nigeria because they are 
stationary at levels.  
 
Table 5.1.1: Unit Root Tests at level for Japan 1989Q1-2011Q4. 
 
Variables Test type ADF test at 

level 
(SBIC) 

95% ADF 
Critical Level 

Order of 
Integration 

PP test at 
Level 

95% PP 
Critical 
Level 

Order of 
Integration 

CPI C -3.3208 -2.8951 I(0) -5.3533 -2.8935 I(0) 
M1 C + trend -1.7292 -3.4599 I(1) -1.7963 -3.4599 I(1) 
GDPg None -4.5172 -1.9444 I(0) -3.7563 -1.9444 I(0) 
NER C -1.7506 -2.8947 I(1) -1.0852 -2.8935 I(1) 
R C -1.0315 -2.8935 I(1) -1.2811 -2.8935 I(1) 
 
 

                                                             
48 The output gap is referred to a  gap between the actual and potential output and it is calculated by the HP filter 
(1997). 
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Table 5.1.2: Unit Root Tests at level for Nigeria 1989Q1-2011Q4. 
 
Variables Test type ADF test at 

level 
(SBIC) 

95% ADF 
Critical Level 

Order of 
Integration 

PP test at 
Level 

95% PP 
Critical 
Level 

Order of 
Integration 

CPI C + trend 0.0262 -3.4622 I(1) 0.3652 -3.4599 I(1) 
M1 C + trend 0.2476 -3.4605 I(1) 0.1390 -3.4599 I(1) 
GDPg None -3.0933 -1.9446 I(0) -9.1179 -1.9444 I(0) 
NER C + trend -1.8218 -3.4605 I(1) -1.6580 -3.4599 I(1) 
R C -2.3674 -2.8939 I(1) -2.3227 -2.8935 I(1) 
        
Notes:    

 ADF is the Augmented Dickey-Fuller test and PP is the Phillips-Perron test.  
 Optimal lag lengths for ADF were chosen by Schwarz Information Criterion (SBIC) and Newey-West Bandwidth is 

used for PP. 
 The variables are defined as follows: CPI stands for the consumer price index; M1 is the money supply narrowly 

defined; NER is the nominal exchange rate; GDPg is the output gap, and R stands for the interest rate on three 
months’ time deposits. 

5.2 Cointegration test and VECM  

Since the unit root tests have found that most of the variables are integrated of order one whereas the series 
CPI, GDPg of Japan and GDPg of Nigeria are stationary at level, it is necessary to test for cointegration between 
them. The cointegrating equations among CPI, GDPg, M1, NER and R are analyzed. The absence of 
cointegration would imply that the regression can become spurious. The conducted cointegration tests are 
the trace test proposed by Johansen-Juselius (1990) and the maximum-eigenvalue test recommended by 
Johansen (1988) as outlined previously in the methodology (section 4.3). The weakness of Johansen test is 
that it is sensitive to the lag length. Consequently, the optimal lag length should be decided before running 

cointegration test. The optimal lag length is two for Japan and five for Nigeria49.  
 
Now, the Johansen tests are used. Both the Johansen maximum eigenvalue test and the trace test were 
designed for large samples and generate asymptotic critical values. Cheung and Lai (1993) who worked on 
the performance of the Johansen tests for finite-samples learned that these asymptotic critical values cannot 
serve as good approximations for medium and small samples, especially if the number of lags in VAR is large. 
Our samples are medium-sized (89 observations after adjustments for Japan and 86 observations for Nigeria) 
and have two lags in the VAR for Japan and five lags for Nigeria. According to Reinsel and Ahn (1988), a 
correction of the test-statistic is required. We multiply the test-statistic by (T-np)/T and compare it against 
the critical values given in Table 5.2.1 and 5.2.2. T is the number of observations in the sample, n is the 
number of endogenous variables (the VAR dimension) and p stands for the VAR lag length. Österholm (2005) 
also applied this method in his study of the US, Sweden and Australia. Table 5.2.1 and 5.2.2 below show the 
results of Johansen’s tests for Japan and Nigeria. The trace test and maximum eigenvalue test give support for 
cointegration at a 5% significance level in Japan. The evidence for cointegration also appears in Nigeria 
through the trace test. Nevertheless, after the Reinsel and Ahn (1988) correction, two hypothesis test-
statistics exceed the 5% critical value in both tests implying that not more than two cointegrating equations 
have been observed for Japan, while no cointegration vector was confirmed for Nigeria. Adebiyi (2009) 
provided the same results when he proceeded Johansen’s tests for Nigeria from 1966 to 2010. He proved that 
there was strong evidence of no cointegration of the series M1, CPI, R and NER in this country.  
 
 
 
 
 

                                                             
49 Different information criteria possibly give different results, so we compare all criteria and use the lag 
lengths proposed by the most criteria. 
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Table 5.2.1:  Johansen Cointegration test for Japan 1989Q1-2011Q4.   
(including CPI, GDPg, M1, NER and R) 
 

Hypothesized 
number of CE 

Trace 
Statistic 

Corrected 
Trace 

statistic 

5% 
critical 
value 

Hypothesized 
number of CE 

Max-Eigen 
Statistic 

Corrected 
Max-Eigen 

Statistic 

5% 
critical 
value 

None* 107.5301 95.4480 69.8188 None* 49.3936 43.8438 33.8768 

At most 1* 58.1364 51.6042 47.8561 At most 1* 36.7401 32.6120 27.5843 

At most 2 21.3963 18.9922 29.7970 At most 2 14.8560 13.1868 21.1316 

At most 3 6.5402 5.8053 15.4947 At most 3 6.1141 5.4271 14.2646 

At most 4 0.4261 0.3782 3.8414 At most 4 0.4261 0.3782 3.8414 
 
 

Table 5.2.2:  Johansen Cointegration test for Nigeria 1989Q1-2011Q4.  
(including CPI, GDPg, M1, NER and R)  
 

Hypothesized 
number of CE 

Trace 
Statistic 

Corrected 
Trace 

statistic 

5% 
critical 
value 

Hypothesized 
number of CE 

Max-Eigen 
Statistic 

Corrected 
Max-Eigen 

Statistic 

5% 
critical 
value 

None 88.2336 62.5843 69.8188 None 32.6519 23.1601 33.8768 

At most 1 55.5816 39.4242 47.8561 At most 1 25.2284 17.8945 27.5843 

At most 2 30.3532 21.5296 29.7970 At most 2 17.2501 12.2355 21.1316 

At most 3 13.1030 9.2940 15.4947 At most 3 10.4061 7.3811 14.2646 

At most 4 2.6968 1.9128 3.8414 At most 4 2.6968 1.9128 3.8414 
 
CE: Cointegrating equation 
* denotes rejection of the hypothesis at the 0.05 level.  

The presence of two cointegrations among the variables in Japan recommends a long-term relationship 
among them under consideration. Analyzing the normalized cointegrating coefficient in the VECM allows us 
to assess the extent to which monetary policy variables responds to macroeconomics shocks especially 
inflation. The results are in the table 5.2.3. 
 
The aim of this chapter is to check the dynamic relationships between monetary policy instruments (M1, NER, 
R) and inflation (CPI), hence only the first cointegration equation which consists of CPI, NER, M1 and R series 
is analyzed. As stated by Solnik (2000), when cointegration vectors appear and the variables are in 
logarithms, the coefficients can be interpreted in term of long run elasticity. The inflation elasticity with 
respect to the interest rate is more elastic as compared to its elasticities with respect to the money supply and 
nominal exchange rate. The appreciation of inflation is related to increasing nominal exchange rate and 
interest rate. Thus, 1% appreciation of the interest rate is likely to increase inflation by 2.21% and this 
estimate was significant at 5% level. A 1% increase in the nominal exchange rate leads to 0.06% increase in 
inflation, and this coefficient was significant at 1%. In the long run, the money supply is detrimental to the 
inflation changes. For 1% increase in the money supply, inflation is decreased by 4.80% (3.75E-15); this 
estimate was significant at 1% level of significance. Commonly believed, the growth of the money supply will 
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raise inflation, however, the inflation decreases here. It may be explained by the failure of the Bank of Japan to 
stop the inflation from turning negative with its various efforts for example: purchasing long-term bonds, 
equities, foreign-currency-denominated bonds, and non-performing loans. The main reason of this failure is 
that they had adopted an ineffective monetary policy (ZIRP50). The Bank of Japan (BoJ) believed that ZIRP 
could dispel deflation and made the inflation became stably above zero, but the deflation did not stop at the 
time of ZIRP termination. This created debates as to what the Bank of Japan should do to prevent deflation 
from getting worse. At that time, inflation targeting was advised as a good framework to promote the 
independence of BoJ and help to escape deflation (Ito and Mishkin, 2006). 
 
It is realized that interest rate has correct positive sign with the exchange rate linkage. As Simone and Razzak 
(1994) argued, the higher interest differential would induce capital inflows and appreciate the exchange rate. 
In an economy, higher interest rates propose lenders a higher return concerning other countries. Thus, high 
interest rates attract more foreign capital and raise the exchange rate. The appreciations of interest rate are 
associated with rising inflation. When prices go up during inflation, they cause an asset bubble. By raising 

interest rate enough, the central bank can burst this bubble51. It is worse because interest rate can only be 
lower to zero. The high interest rate reduces demand further, motivating companies to slash the price. These 
things may be defined as the deflation that Japan’s economy was caught in for the last 20 years. This deflation 
began in 1989, when the Bank of Japan (BOJ) increased interest rate that induced an asset bubble in housing 
to burst.  
 
Table 5.2.3:  Normalized Cointegrating coefficients for Japan 1989Q1-2011Q4.   
(Standard errors in parentheses)                                                                                          Log likelihood:  -3177.914 
 
 

CPI GDPg M1 NER R 
1.0000 0.0000 3.75E-15 

 (2.0E-15) 
0.0588 
 (0.029) 

2.2115 
 (0.3373) 

 

5.3 Granger test  

The cointegrating equation between two variables does not verify the direction of the causal relation. Order 

and Fisher (1993) guarantee that there exists always Granger Causality in at least one direction. We verify the 

direction of Granger Causality between M1, NER, R and CPI in Japan and Nigeria and present our findings in 

table 5.3.1 and 5.3.2. The results notify that non causality of all monetary policy instruments on inflation 

cannot be rejected in both countries. It is discovered that the money supply and the interest rate of Japan 

Granger cause inflation at 5% and 10% significance level respectively while there is no causality between 

inflation and nominal exchange rate in this country. It can be explained that the changes in the short-term 

exchange rate cannot reflect on the changes of inflation and vice versa. Besides, table 5.3.2 shows inflation 

Granger causes the money supply unidirectional at 5% significance level in Nigeria. 

Table 5.3.1: Granger non-causality tests 1989Q1-2011Q4 in Japan. 

Independent Variables Dependent Variables Probability Causality 
M1 
R 
NER 
CPI 
CPI 
CPI 

CPI 
CPI 
CPI 
M1 
R 
NER 
 

0.0398** 
0.0732* 
7E-05 
0.1996 
6E-06 
0.1391 

M1→CPI 
R→CPI 
None 
None 
None 
None 

                                                             
50 The zero interest rate policy.  
51 It is proved by Paul Volcker (President of Barack Obama's Economic Recovery Advisory Board 2009-2011). 
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Table 5.3.2: Granger non-causality tests 1989Q1-2011Q4 in Nigeria. 
 
Independent Variables Dependent Variables Probability Causality 
M1 
R 
NER 
CPI 
CPI 
CPI 

CPI 
CPI 
CPI 
M1 
R 
NER 
 

0.6070 
0.5127 
0.8645 
0.0207** 
0.3483 
0.9970 

None 
None 
None 
CPI→M1 
None 
None 

* Null hypothesis can be rejected at a 90% confidence level. 
** Null hypothesis can be rejected at a 95% confidence level. 
The variables are defined as follows: CPI stands for the consumer price index; M1 is the money supply narrowly 
defined; NER is the nominal exchange rate and R stands for the interest rate on three months’ time deposits. 
 
Impulse Response Function (IRF): This study performs the impulse response function as an additional check of 
Granger test’s findings. The impulse response test is to assess the responsiveness of the dependent variables 
in the VECM to shocks to each of the variables (Brooks, 2008). Followed by Order and Fisher (1993), the 
Cholesktype of contemporaneous identifying restrictions is used to provide a meaningful interpretation. The 
variables appearing first were assumed to contemporaneously influence the latter variables but not vice 
versa in the recursive structure. There have four endogenous variables and the response among these 
variables is checked over an expanse of 16 quarters. The graphs are in figure 5.3.1 and 5.3.2. For Japan, when 
the impulse is the money supply, the response of inflation is negative. The response of inflation to a unit 
shock in the interest rate is also negative and can be considered as significant. It is proven that the money 
supply and interest rate Granger cause inflation in Japan.  
 
For Nigeria, the influence of the money supply on inflation are negative, exceedingly small and die out from 
the tenth quarter. Granger tests above suggested the causality between inflation and the money supply but 
the results of IRF do not support it. The initial responses of inflation to a unit shock of the money supply are 
comparatively small and negative, which may mean that no real responses exist. Overall, from figure 5.3.2, 
there is no real response between monetary policy instruments and inflation in the short term in Nigeria.  
 

Figure 5.3.1: Impulse Response Function for Japan from 1989:Q1 to 2011:Q4. 

Response to Cholesky One S.D. Innovations. 
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 Figure 5.3.2: Impulse Response Function for Nigeria from 1989:Q1 to 2011:Q4. 

   Response to Cholesky One S.D. Innovations. 

                                                                                                                                                                                                          

Variance Decomposition:  While impulse responses trace out the effect of a shock to the dependent variables 
in the VAR on to the other variables, variance decomposition provides the proportion of the innovations in 
the dependent variables that are due to their “own” shocks, versus shocks to the other variables (Brook, 
2008). Looking at the table 5.3.1, the money supply Granger causes inflation. In order to examine the money 
supply has predictive information on the price or not, variance decomposition is applied for 16-quarter 
ahead. Innovations to the money supply explain 0 percent of the variance of the price in the first period and it 
increases to around 1.87 percent in the sixteenth quarter. Based on this result, the money supply seems not to 
have predictive impact on the price in the short term and inflation might be caused by expectations, relative 
price adjustment or institutional arrangements in Japan. Moreover, innovations to the interest rate explain 0 
percent of the variance of the inflation in the first period, and it increases to around 12.43 percent in the 
sixteenth quarter. For Nigeria, movements in the price explain only 0.17 percent of the variation in the money 
supply at the 16-quarter horizon. This result states that the price changes do not affect the money supply or 
give predictable information about the money supply in the short term in Nigeria. (The results of Variance 
Decomposition are presented in Appendix).  

5.4 Taylor Rule 
This empirical chapter is to test the existence of a stable and predictable relationship between the monetary 
policy instruments and inflation in Japan and Nigeria. VECM and Granger Test analyzed the dynamic 
relationship between them, but another model is required to examine the stability of these relationships. This 
section will develop that model which is called Taylor Rule. First, the unit root test is performed to determine 
whether the individual series are stationary or not. Regarding the result of part 5.1, at the 5% and 10% levels, 
each variable has a unit root except for CPI, GDPg of Japan and GDPg of Nigeria. Second, the Johansen 
cointegration tests are estimated because the finding of cointegration among variables would make the 
Taylor rule feasible. It is crucial to get at least one cointegrating equation to show the relevance of the Taylor 
rule. The results of Johansen test are in section 5.2 and they indicate two cointegrating equations at 5% 
significance level for Japan and no cointegrating evidence for Nigeria. Due to these results, Taylor rule can 
only perform for Japan.   
 
Now, we consider first the basic description of Taylor Rule given in equation (4.6.5). Notably, the targeted 
inflation for Japan is 2% annually. The inflation coefficient is positive and statistically significant at the 1% 
level. In contrast, the output gap coefficient is negative and not significant. However, a sign of a spurious 
regression is found when the R-squared exceeds the Durbin-Watson statistic, which leads us to doubt on the 
relevance of the Taylor rule. Durbin-Watson (DW) is the test for first order autocorrelation and this test is 
employed only for the relationship between an error and its immediately previous value (Brook, 2008). Here, 
the null hypothesis of no first-order autocorrelation is rejected in the Durbin-Watson statistic. Since there are 
many forms of residual autocorrelation that DW cannot detect, we run other residual tests: the ARCH-LM and 
BG-LM tests. These tests propose the presence of autoregressive conditional heteroskedasticity and serial 
correlation, respectively, at a high confidence level 1%. The coefficient of inflation (0.73) is less than 1 
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implying the Bank of Japan has not been taking affirmative actions against inflation. This result is in line with 
the findings of Basilio (2013), who, estimating Taylor rule for Japan from 1995:Q1 to 2012:Q1, finds the 
inflation coefficient value equal to 0.10 and also be smaller than 1.  
 
We now turn to the modified version of Taylor rule given in equation (4.6.10). Most of the coefficients have 
positive signs except the coefficient of nominal exchange rate, and all of them are not significant implying no 
statistically significant response of the interest rate to inflation, the output gap, the money supply or the 
nominal exchange rate in Japan. The coefficient of inflation is significant different from unity in accordance 
with the Wald coefficient test52. This coefficient needs to be larger than 1 for stability, according to Taylor 
(1999a), however, its value (0.03) is smaller than 1, which means no stability in the long-run relationship 
between inflation and monetary policy instruments in Japan.  Basilio (2013) tests many versions of Taylor 
rule for Japan and all the inflation coefficients are not larger than 1, which supports our findings in table 5.4.1. 
In contrast, Hayashi and Koeda (2014) discover that this coefficient is larger than 1 with the value 1.01 and 
achieves the stability condition of Taylor rule. Nevertheless, they employ monthly data from 1992:01 to 
2012:12 and add dummy variable for the banking crisis. Thus, the different value of the inflation coefficient 
may depend on the number of data points and the number of variables in the Taylor model. Both the basic 
and extended version of the Taylor Rule recommend the positive value of inflation coefficients, which prefers 
that Japanese monetary policy has responded in a positive direction to changes of inflation. The same 
interpretation can be made for the output coefficient in the extended specification implying Japan may tend to 
decrease interest rates (policy rates) when economic growth needs some stimulative response.  
 
The R-squared points out that the variation in the dependent variable can be explained and constituted by the 
independent variables in this regression analysis and the adjusted R-squared takes into consideration the 
existence of the additional independent variables or regressors. Both the R-squared and the adjusted R-
squared of the extended Taylor rule specification advise a much better fit compared to that of the basic 
specification. It is also important to mark that, unlike in the basic form; the R-squared does not exceed the 
Durbin-Watson statistic. Furthermore, this extended form of the Taylor rule is supported by residual 
analyses. Namely, the DW test provides inconclusive evidence about first-order autocorrelation. Besides, the 
ARCH-LM and BG-LM tests do not identify the presence of either autoregressive conditional 
heteroskedasticity or serial correlation. 
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 The Wald coefficient test is estimated with null hypothesis: 


  = 1
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Table 5.4.1: Estimation of the Taylor Rule for Japan, 1989Q1 to 2011Q4. 
 
(HAC standard errors in parenthesis) Basic specification 

 
Extended specification 

 Coefficient                       p-value Coefficient                   p-value 

The intercept 


  
0.6495**                           0.0000 
(0.1139) 

0.1038                           0.9217 
(0.6074) 

Response to inflation 


 
 0.7332**                           0.0000 

(0.1323) 
0.0319                           0.5485 
(0.0427) 

Response to output gap 

 

 -0.0279                             0.6617 
(0.0635) 

0.0380                           0.2024 
(0.0343) 

Response to change in the money supply 



m

 

 _                                                  _ 0.0008                           0.8809 
(0.0038) 

Response to change in exchange rate 


q

 _                                                   _ -0.0018                          0.7156 
(0.0046) 

Standard error of the regression 


 
  

0.7999 
 

0.2627 
R-squared R2 0.5939 0.9579 
Adjusted R2 0.5848 0.9553 
DW stat 0.3589 1.8469 
ARCH-LM (1 lag) 65.0422** 5.9528 
BG-LM (2 lags) 93.9989** 0.5399 
DW: test statistic from the Durbin-Watson test for first order autocorrelation. 

ARCH-LM: 
2 -statistic from the Lagrange multiplier (LM) test, Null: no autoregressive conditional 

heteroscedasticity. 

BG-LM: 
2 -statistic from the Breusch-Godfrey Serial Correlation LM Test, Null: no serial correlation. 

  * Significant at the 5% level 

** Significant at the 1% level. 

Figures 5.4.1 and 5.4.2 demonstrate a visual comparison between the two models of the Taylor rule. The 
extended version clearly shows a better fit than in the basic Taylor version.  
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                   Figure 5.4.1: Basic description of the Taylor Rule for the Bank of Japan 1989:Q1-2011:Q4.  
 

                      
                                  
                   Figure 5.4.2: Extended description of the Taylor Rule for the Bank of Japan 1989:Q1-2011:Q4.  
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CHAPTER 6:   DISCUSSION AND CONCLUSION  

Since the first adoption in New Zealand in 1989, inflation targeting has been increasingly considered as a 
good monetary policy framework and commonly used by economists and policymakers. Until 2010, 26 
countries make use of inflation targeting, about half of them emerging market or low-income economies. 
Furthermore, a number of central banks in more advanced economies such as the European Central Bank, the 
U.S. Federal Reserve, Bank of Japan, and the Swiss National Bank, have performed many of the main elements 
of IT, and several others are in the process of moving toward it (Roger, 2010). Japan is the world’s third 
largest economy by nominal Gross Domestic Product (GDP) and fourth largest by Purchasing Power Parity 
(PPP) and is the world's second largest developed economy. However, this country currently faces with many 
long-term challenges carried by its high public debt, low growth, and deep deflation. This advanced country 
has decided to use inflation targeting framework to solve these problems because of its advantages. Targeting 
the inflation rate, the Bank of Japan (BoJ) can cut down the level and variability of inflation, push up output 
growth and promote its transparency as well as its accountability. Inflation targeting also helps to decrease 
and guide inflation expectations and handle better with inflation shocks in Japan (Jonsson, 1999). Nigeria is a 
middle income, mixed economy and emerging market in Africa. Nigerian economy mostly depends on the 
country’s vast wealth in natural resources (such as oil and natural gas.) to reduce the poverty that influences 
around 45% of its population. According to International Monetary Fund, Nigerian economy relies on import 
and low non-oil export, and has high government spending and a huge demand for exchange rate. Because of 
these, Nigerian authorities concentrate on keeping price and exchange rate stability. The application of 
inflation targeting with price stability as a sole target will help Nigeria to solve this problem. Two countries 
with different level of development and dissimilar monetary policies for controlling inflation need to apply 
inflation targeting, but they fulfill three preconditions of this framework (such as the central bank 
independence, a sole target and the existence of stable and predictable relationship between monetary policy 
instruments and inflation outcome) or not. There were many papers that examined the satisfaction of three 
above prerequisites in Nigeria or Japan separately.  However, they did not work for both Japan and Nigeria. 
This study has attempted to address this lack by testing the applicability of inflation targeting for both 
countries. By investigating the satisfaction of three above requirements in Japanese economy and Nigerian 
economy over the time 1989-2011, this paper gives the overall outlook for the authorities in two countries 
about what they should do and what they still need to improve before they adopted this framework. Besides, 
this work is done to understand whether the level of growth and monetary policy for inflation matter in the 
relationship between inflation and monetary policy instruments.  
 
The applicability of inflation targeting to the Japanese and Nigerian economy is investigated by reviewing the 
satisfaction of the first two preconditions through the law of the Central Bank. These preconditions of 
inflation targeting are the central bank independence and a sole target which is commonly price stability. It is 
concluded that recently the Bank of Japan has been formally independent. Besides, the issue of having a sole 
target has been considered. According to the Bank of Japan Act of 1997, the price stability was given priority, 
and any other objective would be assisted if and only if it is consistent with the price stability. In conclusion, 
Japan fully satisfied the first two requirements for the implementation of inflation targeting. With Nigerian 
case, the Central Bank of Nigeria is found to be substantially independent, but it sometimes is still under the 
supervision of the Ministry of Finance. About its targets, the Bank has more than one target such as ensuring 
monetary system and price stability, providing legal tender currency in Nigeria, managing external reserves 
to safeguard the international value of the legal tender currency, encouraging sound financial system, and 
acting as Banker and giving economic and financial advice to the Federal Government (CBN Act 2007). It thus 
seems that the Central Bank of Nigeria generally satisfied the first requirement for the central bank 
independence, but this Bank did not have a sole target to achieve the second requirement. The last 
prerequisite which relates to the existence of stable and predictable linkage between monetary policy 
instruments and inflation outcome is analyzed by making use Vector Error Correction Model (VECM), Granger 
test and Taylor Rule. First, the Johansen’s test is applied to identify the cointegrating equations among 
variables after the unit root test proved that most of the variables are integrated of order one whereas CPI, 
GDPg of Japan and GDPg of Nigeria are stationary at level. Second, the VECM and Granger test are designed to 
assess the extent to which monetary policy variables responds to macroeconomics shocks especially inflation. 
Finally, Taylor Rule is performed to test the stability condition. This study employs quarterly data comprising 
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the 1989:Q1–2011:Q4 periods. The variables are the narrow the money supply (M1), consumer price index 
(CPI), nominal exchange rate (NER), the output gap (GDPg) and interest rate on 3 months’ time deposits (R).  
 
For Japan, the appreciation of inflation is associated with an increase in nominal exchange rate and interest 
rate in the long run. A 1% increase in the interest rate leads to 2.21% increase in inflation and for 1% 
appreciation of the nominal exchange rate, inflation is increased by 0.06%. For Nigeria, inflation Granger 
causes the money supply, however, the price changes do not provide predictable information about the 
money supply in the short term. Moreover, the Johansen cointegration tests do not exhibit any long run 
linkage between inflation and monetary instruments in Nigeria after the Reinsel and Ahn (1988) correction. 
In order to proceed inflation targeting successfully, policymakers must hold an effective monetary policy 
instrument, which has a relatively stable relationship with inflation (Blejer and Leone, 1999). Based on the 
existence of cointegrating equations among variables in Japan, Taylor Rule is taken into account to test for the 
stability of these linkages. The results indicate that the long-run relationship between inflation outcome and 
monetary policy instruments is not stable and comparatively weak in this country. In the advanced economy-
Japan, there exist the long-run linkage between inflation outcome and monetary policy instruments but this 
linkage is fragile, unstable and unpredictable. Meanwhile, in the developing economy-Nigeria, the short-term 
linkage seems not to exist for real after the Impulse Response Function and Variance Decomposition check. 
The long-term relationship among variables also does not appear for this country. Therefore, the different 
level of development and dissimilar monetary policies to control inflation (the Zero Interest Rate Policy in 
Japan and monetary targeting in Nigeria) may affect the relationship between monetary policy instruments 
and inflation outcomes in these countries. Japan and Nigeria therefore cannot satisfy the third precondition of 
the implementation of inflation targeting and they are not the candidates for inflation targeting framework.  
 
This study suggests the same result with Adebayo (2009) that inflation is an inertial phenomenon, and there 
did not indicate a strong and predictable linkage between monetary policy instrument and inflation in Nigeria 
when he examined three-variable VAR models including annual data of consumer price, the money supply, 
short-term interest rate and nominal exchange rate from 1960 to 2004. This study differs from Tsenkwo 
(2010) and Aliyu and Englama (2009), which recommends the pursuance of inflation targeting regime in 
Nigeria. Aliyu and Englama’s paper employ Vector Autoregressive (VAR) methodology and the Granger 
causality tests and include six variables such as the gross domestic product, consumer price index, domestic 
the money supply, fiscal spending, interest rate and exchange rate as endogenous variables into their models. 
Inflation might be caused by expectations, relative price adjustment or institutional arrangements in Nigeria. 
To address this issue, the policymakers must diminish the impacts of inflationary expectations by obtaining 
more transparent policies. It can be achieved by frequently informing the public about the changes in 
monetary policy, discussing the reasons for those changes, what the new policy’s goal and the reasons of the 
deviations from the targets when they occur (Tutar, 2002). Also, the Central Bank of Nigeria has to develop 
powerful models to forecast price changes capable of focusing on inflationary expectations. In our opinion, 
the implicit inflation targeting framework which is selected by Ghana may be a suitable choice for the Central 
Bank of Nigeria.  
 
In Japanese case, although the results did not support to apply inflation targeting, it is suggested that Japan 
should deal with this framework due to several reasons. First, Japan fully satisfied the first two preconditions 
of inflation targeting (the central bank independence and having a sole target) and only did not achieve the 
third requirement. It is realized that there exists an unstable and weak long-run relationship among prices, 
the money supply, nominal exchange rate and interest rate, so if the Bank of Japan (BoJ) develops powerful 
models to forecast price changes, then BoJ might use the money supply or nominal exchange rate or interest 
rate as monetary policy instrument when this relation becomes stronger and stable. Second, like Ito and 
Hayashi (2004), the performance of inflation targeting could make the primary objective of BoJ-the pursuit of 
price stability more precise. Furthermore, the introduction of inflation targeting regime could help to anchor 
inflation expectations around a positive rate of inflation thereby giving a possible way out of deflation in 
Japan. Last but not least, as pointed out in Rudebusch and Walsh (1998), explicit inflation targeting would 
contribute greater transparency concerning the goals of monetary policy. This improved transparency would 
reduce the pressure sometimes placed on the Bank of Japan which wants to obtain goals other than price 
stability. It also would enhance the accountability of the Bank of Japan, in that its success in pursuing its 
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inflation target could be easily monitored. Besides, it would help diminish uncertainty in Japanese economy 
about monetary policy.  
 
The study only covers quarterly data for the narrow the money supply, consumer price index, nominal 
exchange rate, the output gap, and the interest rate on three months’ time deposits from 1989:Q1 to 2011:Q4 
in Japan and Nigeria. Therefore, it might be noted that the results would change if applying other time 
periods. This paper may be influenced by our biased views because the empirical evidence is only sufficient 
enough for the understanding of the thesis objectives. Also, making use of another level in data should be 
encouraged, for example, monthly data and annual data. Granger test only shows which variable has an 
impact on the future values of other variables, but this test cannot identify whether this impact is positive or 
negative and how long it would hold for that influence to run. It would be a good idea for others to analyze 
this issue. The Taylor rule is applied in order to test the stability, but there are many modifications of this rule 
that the future researchers can work on for example McCallum (1999), Clarida, Gali, and Gertler (1999), 
Taylor (1999b) and Orphanides and Williams (2003). The Hodrick-Prescott Filter was employed to calculate 
the output gap and Taylor rule was estimated based on CPI. However, there are many methods to estimate 
this gap (linear method, multivariate Hodrick-Prescott method, unobservable components method or 
production function method) and Taylor rule can be computed based on GDP deflator.  
 
 
 
  



 
 

60 
 

APPENDIX: 
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Unit Root Tests at 1st differenced for Japan 1989Q1-2011Q4. 
Variables Test type ADF test 

(SBIC) 
95% ADF 
Critical Level 

Conclusion PP test 95% PP 
Critical Level 

Conclusion 

M1 C  -8.8492 -2.8939 Stationary -8.8856 -2.8939 Stationary 
NER None -4.0866 -1.9445 Stationary -8.1645 -1.9444 Stationary 
R None -8.4737 -1.9444 Stationary -8.5797 -1.9444 Stationary 

 
Unit Root Tests at 1st differenced for Nigeria 1989Q1-2011Q4. 
Variables Test type ADF test 

(SBIC) 
95% ADF 
Critical Level 

Conclusion PP test 95% PP 
Critical Level 

Conclusion 

CPI C + trend -4.0669 -3.4622 Stationary -8.6206 -3.4605 Stationary 

M1 C  -10.5438 -2.8939 Stationary -10.5638 -2.8939 Stationary 
NER C  -7.3019 -2.8939 Stationary -7.3708 -2.8939 Stationary 
R None -6.4481 -1.9444 Stationary -6.2747 -1.9444 Stationary 

Variance Decomposition of CPI in Japan: 

 Period S.E. CPI M1 NER R 

 1  0.501267  100.0000  0.000000  0.000000  0.000000 

 2  0.664823  96.43481  0.165523  2.359916  1.039748 

 3  0.864518  96.04903  0.820715  2.458014  0.672246 

 4  0.994754  94.22035  1.383579  3.145417  1.250656 

 5  1.120322  93.11150  1.740576  3.567754  1.580171 

 6  1.222011  91.21991  1.916905  4.359605  2.503582 

 7  1.315091  89.49230  2.014867  5.098548  3.394282 

 8  1.397514  87.50551  2.059500  5.897201  4.537794 

 9  1.474238  85.63586  2.069892  6.637921  5.656322 

 10  1.545702  83.76070  2.056793  7.359725  6.822778 

 11  1.613467  82.01983  2.032065  8.022283  7.925817 

 12  1.677952  80.38038  2.001233  8.635579  8.982807 

 13  1.739802  78.88300  1.968294  9.190832  9.957874 

 14  1.799319  77.50973  1.935112  9.695515  10.85965 

 15  1.856820  76.26447  1.903079  10.15090  11.68155 

 16  1.912506  75.13274  1.872779  10.56288  12.43161 

Variance Decomposition of M1 in Nigeria: 

 Period S.E. CPI M1 NER R 

 1  2.14E+11  1.270032  98.72997  0.000000  0.000000 

 2  2.79E+11  1.552058  98.35929  0.017129  0.071528 

 3  3.49E+11  1.208453  98.68483  0.038594  0.068124 

 4  4.24E+11  0.827064  99.09537  0.026298  0.051271 

 5  5.05E+11  0.736339  99.19851  0.019920  0.045234 

 6  5.66E+11  0.696956  99.23678  0.019783  0.046480 

 7  6.33E+11  0.562503  99.26771  0.016147  0.153643 

 8  6.97E+11  0.466505  99.14068  0.013971  0.378846 

 9  7.60E+11  0.420825  99.04223  0.015689  0.521253 

 10  8.21E+11  0.363993  98.88259  0.027199  0.726215 

 11  8.85E+11  0.313574  98.71724  0.051063  0.918123 

 12  9.47E+11  0.273851  98.58533  0.092159  1.048664 

 13  1.01E+12  0.243664  98.45643  0.141110  1.158798 

 14  1.07E+12  0.216651  98.29818  0.190619  1.294546 

 15  1.13E+12  0.194011  98.15649  0.240913  1.408582 

 16  1.19E+12  0.175208  98.01183  0.291123  1.521838 
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