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ABSTRACT
Inflation targeting is a monetary policy regime, characterized by public
announcement of official target ranges or quantitative targets for price level increases and
by explicit acknowledgement that low inflation is the most crucial long-run objective of
the monetary authorities. There are three prerequisites for inflation targeting:
1) central bank independence,
2) having a sole target,
3) existence of stable and predictable relationship between monetary policy
instruments and inflation.
In many developing countries, the use of seigniorage revenues as an important
source of financing public debts, the lack of commitment to low inflation as a primary
goal by monetary authorities, considerable exchange rate flexibility, lack of substantial
operational independence of the central bank or of powerful models to make domestic
inflation forecasts hinder the satisfaction of these requirements.
This study investigates the applicability of inflation targeting to the Turkish
economy. Central bank independence in Turkey has been mainly hindered by “fiscal
dominance” through monetization of high budget deficits. In addition, although serious
steps have been taken recently under a new law to have an independent central bank, such
as formal commitment to the achievement of price stability as the primary objective and
the prohibition of credit extension to the government, the central bank does not satisfy
independence criteria due to the problems associated with the appointment of the
government and the share of the Treasury within the bank. Having a sole inflation target
was hindered by the existence of fixed exchange rate system throughout the years.
However, in February 2001, Turkey switched to a floating exchange rate regime, which is
important for a successful inflation-targeting regime. Having a sole target within the
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system has also been supported by the new central bank law, which gives priority to price
stability and supports any other objective as long as it is consistent with price stability.
In this thesis, an empirical investigation has been made in order to assess the
statistical readiness of Turkey to satisfy the requirements of inflation-targeting by making
use of vector autoregressive (VAR) models. The results suggest 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. Most
of the variances in prices are explained by prices themselves. According to the VAR
evidence, the direct linkages between monetary policy instruments and inflation do not
seem to be strong, stable, and predictable.
As a result, while the second requirement of the inflation-targeting regime seems
to have been satisfied, there are still problems associated with the central bank
independence and the existence of stable and predictable relationship between monetary
policy instruments and inflation in Turkey.
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Chapter 1 - Introduction

1.1 The Definition of Inflation Targeting
Inflation targeting is characterized by the public announcement of official target
ranges or quantitative targets for the inflation rate at one or more time horizons and by
explicit acknowledgement that low and stable inflation is the long run primary objective
of the monetary policy. According to Hazirolan (1999), inflation targeting is not a
method to reduce the current inflation but an anchor to monitor and control price stability
in an economy after a thorough disinflation period.
The first basic element of the inflation-targeting regime is the announcement to
the public of an explicit quantitative target or range for some period of time. Second, the
central bank must show clearly and unambiguously that its most crucial aim is to provide
an environment with stable prices. Third, the central bank should have powerful models
to make inflation forecasts, which use some indicators and variables containing
information on future inflation. Finally, the central bank must have a forward-looking
operating procedure in which the setting of policy instruments depends on the assessment
of inflationary pressures and where the inflation forecasts are used as the main
intermediate target (Masson, Savastano and Sharma, 1997). These defining features of
inflation targeting require that the country’s monetary authorities have the technical and
institutional capacity for modeling and forecasting domestic inflation and have some idea
or prediction of the time it takes for the determinants of inflation to have their full effect
on the inflation rate. The inflation target provides full transparency in the implementation
of monetary policy that enables financial institutions in the market to foresee the future
with less uncertainty and behave accordingly.
There are some prerequisites for an inflation-targeting regime. The first
requirement for a country to apply inflation targeting is that the central bank be able to
conduct monetary policy with a degree of independence. The second requirement is the
absence of another targeted variable such as wages, level of employment, or the nominal
exchange rate (Masson, Savastano and Sharma, 1997). The third requirement is the
existence of stable and predictable relationship between the monetary policy instruments
and inflation rate (Christoffersen, Slok and Wescot, 2001).
1

In the 1990s, a number of industrialized countries adopted an inflation-targeting
framework to conduct monetary policy. In most of these countries, other monetary
policies using an exchange rate peg or target for some monetary aggregate had come to
be judged unsatisfactory. The main purpose of the new framework was to establish
accountability, and transparency of monetary policy, and improve inflation performance
(Masson, Savastano and Sharma, 1997). Having seen its beneficial results in developed
countries, such as New Zealand, Canada, the United Kingdom, Sweden, Finland,
Australia, and Spain, some of the developing countries such as Brazil, Chile, Czech
Republic, Poland, and Israel, started to implement an inflation targeting regime. In these
latter cases, inflation targeting has also proved to be quite successful. It has brought about
desirable long run outcomes, due in part to its features of transparency and
accountability. Inflation targeting has become preferable to other monetary policy
regimes since transparency reduces the effects of distinct political, cultural, and economic
features of countries in policy implementation (Kadioglu, Ozdemir and Yilmaz, 2000).
In the majority of developing countries, it is difficult to assess the degree of
compliance with the basic prerequisites of the regime, and the conditions for an inflationtargeting regime are often not satisfied. Although some developing countries have had
successful results from the implementation of inflation targeting, it may be too early for
others to implement this framework to improve monetary and inflation performance.

1.2 The Advantages and Disadvantages of an Inflation Targeting Regime
An inflation-targeting regime has been implemented by some of the developed
and developing countries in the recent years because it has the advantage of removing
some of the problems associated with intermediate targets by focusing mainly on the
most important goal of monetary policy, which is price stability. However, this advantage
may be offset in the absence of a stable relationship between the instruments of monetary
policy and the inflation target (Debelle and Lim, 1998).

1.2.1 The Advantages of Inflation Targeting
According to Jonsson (1999), the main advantage of implementing an inflationtargeting regime is that it enables a country to attain and maintain a low and stable rate of
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inflation leading to some beneficial effects on economic growth. In addition, by means of
the explicit mandate of the central bank to focus on achieving a low inflation rate, and
also by means of the increased transparency and accountability of monetary policy, the
uncertainties among wage and price setters about the future path of the inflation rate may
decline, and thus, inflationary expectations may become more coordinated and accurate.
Thus, the central bank’s concentration on an explicit inflation target may serve as a better
focus for wage and price setting than in the case of monetary or exchange rate targeting.
Second, the inflation target enables the central bank to enhance its credibility by
providing a clean reference point about prices. It serves to confirm the central bank’s
commitment to low inflation rate in the eyes of the public (Debelle and Lim, 1998). By
announcing a quantitative target or range, the central bank makes known its commitment,
which creates conditions for much more intensive influences of the inflationary
expectations of market participants.
Third, the inflation targeting regime brings about a better cyclical adjustment of
the economy because it leaves significant scope for applying discretion in pursuing
monetary policy, and therefore enables the central bank to be more flexible in dealing
with aggregate demand and supply shocks. An exchange rate targeting or monetary
targeting regime, in contrast, may not be compatible with stabilization of the same type of
shocks (Jonsson, 1999).
Another advantage of an inflation-targeting regime is that once specified, it does
not need to be adjusted frequently since it directly focuses on the final objective. In
contrast, in the case of the monetary targeting framework, the monetary growth target
may need to be adjusted periodically since there may be shifts in the money demand
function resulting in changes in the relationship between monetary growth and the price
stability goal (Debelle and Lim, 1998).
Due to these advantages, the inflation-targeting framework becomes more
credible compared with other regimes. It makes the operation of monetary policy more
transparent, provides accountability, and contributes to the improvement and stabilization
of investor sentiment.
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1.2.2 The Disadvantages of Inflation Targeting
Despite the advantages discussed above, the inflation-targeting regime has some
disadvantages. First, there is no guarantee that the central bank will be successful in using
its discretion to appropriately set monetary policy. Compared with monetary targeting
and exchange rate targeting frameworks, it is more complicated to implement inflation
targeting (Jonsson, 1999).
Second, the forward-looking nature of an inflation targeting requires taking into
consideration the potentially long lags between changes in monetary policy and their
influences on inflation. Monetary policy needs to be able to respond to the deviations
between the inflation target and the inflation forecast at various policy horizons. The
central bank has to have access to both an effective inflation-forecasting model and
policy instruments, which influence the inflation forecast with reasonable precision. In
addition, since the forward-looking nature of an inflation-targeting framework brings
some uncertainties into the policy decision process, it permits more discretion on the part
of the central bank than an exchange rate targeting or monetary targeting framework.
Therefore, this discretion may allow policy makers to follow overly expansionary
policies (Debelle and Lim, 1998).
Third, although the rigid structure of the inflation-targeting regime provides a
better cyclical adjustment of the economy, this discretion may lead to inefficient output
stabilization (Kadioglu, Ozdemir and Yilmaz, 2000).
Fourth, in contrast to the exchange rate or monetary targeting framework, it is
difficult to control inflation and the policy instruments show their effects on inflation
with long and variable lags. The developing countries are faced especially with this
problem when inflation rates are brought down from high levels. In this case, large
forecast errors and frequent target misses will be inevitable. As a result, the central bank
will have some difficulties in explaining the reasons for the deviations from the target and
in gaining credibility, which is crucial to the inflation-targeting regime (Kadioglu,
Ozdemir and Yilmaz, 2000). Furthermore, the initial disinflation process resulting from
the introduction of inflation targeting may lead to short-term output costs if private agents
do not immediately find the policy framework credible (Jonsson, 1999). Finally, the
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inflation-targeting regime requires exchange rate flexibility, which may cause financial
instability (Mishkin, 2000).

1.3 Prerequisites for Inflation Targeting
There are three prerequisites to implement an inflation targeting framework for
monetary policy: 1) independence of the central bank, 2) the absence of commitments to
objectives that might be in conflict with low inflation, 3) the presence of a stable and
predictable relationship between monetary policy instruments and inflation.

1.3.1 The Independence of the Central Bank
The fundamental requirement of an inflation-targeting framework is that the central
bank must be given complete independence to adjust freely its instruments of monetary
policy toward the attainment of the objective of low inflation. The independence does not
mean the full independence but implies at least instrumental independence which permits
greater discretion in the conduct of monetary policy and which mainly implies that the
central bank can not finance the government budget. In the same manner, the central bank
should not be required to attain low interest rates on public debt or to maintain a
particular nominal exchange rate. There should not be any political pressure on the
central bank to raise the rate of economic growth in such a way that is inconsistent with
the achievement of the inflation target (Debelle and Lim, 1998). The weights of the
public sector borrowing requirements on the financial system must be low and there
should be no direct borrowing of the public sector from the central bank and heavy
reliance on the seignorage revenues by the public sector. In the case where these
conditions are not met, the inflation will have fiscal roots and fiscally driven inflation
process undermines effectiveness of monetary policy to reach any nominal target and
forces the central bank to follow an increasingly accommodative monetary policy.
Although there is no analytical or empirical definition for threshold inflation rate at
which monetary policy loses its effectiveness and becomes almost fully accommodative,
it is generally accepted that a country which has experienced annual inflation rates in the
15-25 percent range for three to five consecutive years will not be able to rely on
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monetary policy alone to target any significant and lasting decline in the inflation rate
(Kadioglu, Ozdemir and Yilmaz, 2000).

1.3.2 Having A Sole Target
A second requirement for adopting the inflation targeting is the absence of another
targeted nominal variable such as wages, level of employment or nominal exchange rate.
In other words, there should be a sole target within the system. For example, when a
country chooses fixed exchange rate system, it will be unable to reach its inflation target
and exchange rate target at the same time. Because, especially in the presence of capital
mobility, the exchange rate target subordinates the monetary policy to be implemented
and leads to the deviation from the targeted inflation rate. On the other hand, having more
than one target may destroy the credibility of both anchors and there might be conflicts
among the objectives. However, other economic objectives can be achievable as long as
they are consistent with the inflation target. Under a non-fixed exchange rate system, for
instance, a nominal exchange rate target could coexist with an inflation target to the
extent that the inflation target is given the priority when a conflict arises. But, in practice,
this coexistence may be problematic because it is impossible for policy makers to explain
the priorities to the public in a credible manner before that conflict occurs. Under these
circumstances, the public is going to make its own inferences about the policy actions
and there is no assurance that the policy stance will give the appropriate signals to the
public about the actions and will cause true inferences. Therefore, the surest and safest
way to avoid those problems is to have no other targeted nominal variable and to consider
the inflation target as the main policy objective (Masson, Savastano and Sharma, 1997).

1.3.3 The Effectiveness of Monetary Policy
The third requirement for inflation targeting is the existence of a stable relationship
between the inflation outcomes and monetary policy instruments. Jonsson (1999) claims
that in an inflation targeting regime, monetary authorities have to be able to model
inflation dynamics in the country and to forecast the inflation to a reasonable degree. So,
the monetary authorities should have access to policy instruments that are effective in
influencing the macroeconomic variables. And also, there must be sufficiently developed
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money and capital markets to react quickly to the use of those instruments because
monetary policy’s tools to achieve an inflation target may weaken the positions of the
banks or banks may lead to the undershooting of the inflation target. There may be some
deviations from inflation target resulting from the tightness of monetary policy or
deflationary pressures originated from banking sector in crisis.

1.4 Implementation of Inflation Targeting
There are some practical issues regarding the implementation of inflation targets.
The main issues are the assignment of the target, the interaction of the target with other
policy goals, the appropriate definition of the target, the role of inflation forecasts and the
degree of the accountability of the central bank to achieve the target.

1.4.1 Assignment of the Target
The issue of who assigns the inflation target depends on the central bank's
instrumental independence and the announcement of the inflation target has differed
across countries. For example, in Australia, Finland and Sweden, it was first announced
by the central bank, initially without any explicit endorsement from the government. In
Canada, and New Zealand, it was determined as a result of a joint agreement between the
minister of finance and the governor of the central bank. Even if the inflation target is
originally announced by the central bank, the government should subsequently endorse it
since this may promote the agreement between the two policy making institutions and
increase the effectiveness and the credibility of the framework (Debelle, 1997).
1.4.2 Interaction with Other Policy Goals1
In an inflation-targeting regime, the primary objective of the monetary policy is to
achieve the specified inflation target. No other goal can be pursued unless it is consistent
with the inflation target.
However, there may be some other goals, which are consistent with the inflation
target. For example, a full employment level is not necessarily inconsistent with the
inflation target. Although there may be a trade-off between the two objectives in the short
1

This section depends on Debelle, 1997.
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run, the best contribution that monetary policy can make to the full employment goal is
the achievement of the inflation target in the long run.
The goal of financial stability is another goal that central banks often pursue. This
goal is not necessarily inconsistent with an inflation-targeting framework either.
However, interest rate flexibility may decline due to the fragility in the banking sector. In
the long run, there may be an undershooting of the inflation target resulting from the
deflationary pressure from a banking sector in crisis. In the short run, if the central bank
has to follow tight monetary policies to achieve the inflation target, some of the financial
institutions may have some difficulties in surviving.
In an inflation-targeting regime, the goals of monetary policy and fiscal policy
implicitly interact with each other. The monetary policy should take into consideration
the effects of fiscal policy on the inflation. In the same way, the fiscal policy should
support the inflation target. For instance, a very large amount of public debt may cause
expectations about future inflation to be higher and this may create some difficulties for
the central bank to achieve the inflation target in the short run. In addition, the resulting
higher interest rates may raise further the burden of debt for the government and add to
the stock of debt leading to a circle of higher interest rates and higher debt.

1.4.3 Definition of the Target
There are certain steps that should be followed to implement inflation targeting
regime. These steps involve determination of the time horizon over which the inflation
target is specified, choice of the price index upon which the inflation target will depend,
the central point of the target, whether the target is defined in terms of a point or a band,
and determination of possible escape clauses or exemptions to the inflation target under
specific conditions.

1.4.3.1 Time Horizon of the Target
Time horizon of the target is the longevity of time period to achieve the
preannounced target and the time period that the target predominates. The time horizon of
inflation target depends on the initial level of inflation rate when inflation targeting has
been adopted. When there is a difference between the current rate of inflation and the
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targeted rate, the central banks set an implementation period of around two years
including lag periods of monetary policy to achieve the targeted rate (Hazirolan, 1999).
The horizon of the target is also affected by the ability of monetary policy to offset
deviations from short-term shocks and the type of the inflation-targeting regime
implemented by the central bank, strict or flexible (Kadioglu, Ozdemir and Yilmaz,
2000).

1.4.3.2 Choice of the Price Index
The choice of the price level, which is used in calculating the targeted inflation
rate, may differ from country to country because there are different methodologies in
calculating the CPI across countries. In practice, the target has been generally specified in
terms of the CPI rather than GDP deflator since it is the price index that is most familiar
to the public, is timely and does not need as much revision (Debelle, 1997). The first
factor is important because the public needs to be familiar with the price level to be
targeted for the transparency of an inflation-targeting regime (Kadioglu, Ozdemir and
Yilmaz, 2000). The GDP deflator on the other hand, has a broader coverage.
Many countries use an underlying measure of inflation, which is based on the CPI
that excludes the volatile food and energy sector, and mortgage interest payments instead
of the headline CPI inflation rate, which is based on all items index. The reason why
underlying inflation is more preferred than the headline CPI inflation rate is that the
former excludes the first-round effects of the shocks that are accommodated by monetary
policy. However, it does not exclude the second-round effects of the shocks on wages and
prices (Debelle, 1997).
When the monetary authorities focus on underlying inflation, they may not take
into consideration the first-round effects on prices and may only take into account
whether it brings about an increase in inflation expectations or not. Another problem with
focusing on the underlying inflation is that if all the price and wage decisions in the
economy are made on the basis of headline index, their responses to the movements in
the headline inflation rate will be captured by the underlying rate. A further problem with
the underlying inflation is that it may not be transparent. However, this problem can be
mitigated to some extent if the statistical office calculates it. In addition, the public
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should be well informed about the specification of the index (Kadioglu, Ozdemir and
Yilmaz, 2000).
An underlying inflation rate may be a useful intermediate target in achieving the
final goal of price stability. It should reflect the balance of demand and supply factors in
the economy in order to function appropriately (Debelle, 1997).

1.4.3.3 Level of the Target
The level of the target is another important aspect of the inflation targeting. In
many countries, the center point of the inflation target is referred as their interpretation of
the operational definition of price stability. While in theory, zero inflation appears to be
equal to price stability, Debelle 1997 suggests that, in practice, the concept of price
stability is influenced by some other issues like price-level measurement and nominal
rigidities.
Although the primary goal of monetary authorities is to establish price stability,
all inflation-targeting countries have determined their target above the zero due to the
upward biases in the calculation of the consumer price index (CPI) (Hazirolan, 1999).
These biases are caused by the introduction of new goods, the adjustment of the
consumers to relative price changes by substituting similar goods with lower prices and
quality bias.
Also, the precautionary behaviors of the central banks against some economic
risks support the non-zero inflation target. First, the possibility of downward rigidity in
prices and wages may require a small positive inflation rate to provide the necessary
relative price adjustment. Second, a zero inflation target may exclude the possibility of
negative real interest rate since nominal interest rates are bounded below by zero. This
may prevent the central bank from decreasing interest rates in the case of a recession
(Debelle, 1997).
Having an inflation target, which is too low or equal to zero, may cause deflation
in the economy. The deflation may lead to serious economic contraction and destruction
of the financial system. Having an inflation target above zero makes periods of deflation
less likely. Furthermore, it does not bring about increasing inflationary expectations or
decreasing central bank credibility (Hazirolan, 1999).
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Debelle (1997) states that in general, inflation targets have been set around 2
percent per annum. In many of the developing countries on the other hand, there is no
empirical evidence for the optimal inflation rate. However, it is commonly argued that
developing countries should aim at achieving a medium term rate of inflation, which is
somewhat higher than that of industrial countries, that is, between 4 and 8 percent per
year and is permitted to fluctuate within a somewhat wider band to accommodate larger
supply shocks (Kadioglu, Ozdemir and Yilmaz, 2000).

1.4.3.4 Width of the Target Band
The next step in implementing the inflation target is to decide whether the target
will be a numerical number or a band. For example, Finland and Australia determined a
particular point target for the inflation rate while Canada, the United Kingdom, Sweden
and New Zealand specified a band for the inflation target (Hazirolan, 1999). Spain, on the
other hand, preferred a ceiling for the inflation rate.
The reason why some countries construct an inflation band is the possibility of
imperfect control of monetary policy over the inflation rate. Due to the long and variable
lags of monetary policy and its imperfect ability to forecast future inflation, it is not
possible to make a precise prediction about the future inflation rate. So, the inflation rate
will display variability (Debelle, 1997). Under these circumstances, the adoption of wider
bandwidth will ensure some scope for output stabilization. However, as the time passes
and the public realizes the beneficial effects of the regime, the inflation-targeting regime
may reduce the variability in inflation and the implementation of the band regime
decreases the variability of the output (Kadioglu, Ozdemir and Yilmaz, 2000). Specifying
a band is also needed to maintain some flexibility in responding to short-term shocks.
Another issue related with the inflation band, suggested by Debelle (1997), is the
choice of bandwidth that reflects a tradeoff between announcing a tight band and
breaching it occasionally, and announcing a wide band, which may be seen as softness on
the part of the central bank. A narrower band indicates a stronger commitment to the
inflation target but it is riskier than a wider band because due to the difficulties in
remaining inside the band, frequent breaches may occur and these can undermine any
credibility gain. In addition, with a narrower band, in the case of short-term shocks, the
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central banks are not as flexible as they would be with a wider band. However, it is much
easier to observe the performance of central banks with a narrower band since it
emphasizes the short run accountability of the central bank to achieve the inflation target.
The central bank has to make an explanation for the reasons for any breach of the band.
Debelle (1997) argues that an important consideration in determining the
bandwidth of the target is that adopting a narrow band may induce instability in the
instrument of monetary policy. He also states that to achieve a given movement in the
inflation rate, the shorter the time horizon, the larger the change in the instrument of
monetary policy. The change in interest rate may be higher within the narrow band than
within the wider band. Such fluctuations in interest rates may lead to instability in the
financial markets even though inflation target is met.
Also, the necessary change in the inflation rate can be induced if the monetary
authorities use the exchange rate to reach the inflation target. In that case, monetary
authorities try to achieve exchange rate stability by fixing the exchange rate of the
domestic currency to that of an anchor country in order to import low inflation. In the
short term, the exchange rate may enable the monetary authority to reach the inflation
target more easily. However, systematic reliance on the exchange rate to achieve the
inflation target may lead to a contradiction with the use of interest rates in the medium
term. In the case of a wider band, monetary authority is more flexible in using the
monetary instruments. Yet, the wider band causes the economic institutions to focus on
the upper edge of the band thereby leading to higher inflationary expectations. This might
be the reason why some countries prefer narrower ranges.
The adoption of the point target introduces credibility to the implementation.
However, because of the existence of the unpredicted events and the nature of the
inflation, the achievement of the point target becomes difficult. Overall, implementation
of a band decreases credibility but increases flexibility (Kadioglu, Ozdemir and Yilmaz,
2000).

1.4.4 Accountability
Inflation targeting regime increases the accountability of the policy makers by
increasing the transparency. In order to make monetary policy more effective in the
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inflation-targeting framework, it is necessary to announce policy changes and to make
explicit the reasons for the policy changes. In this way, it becomes more apparent
whether any breach of the inflation target resulted from an error of the central bank or
whether the breach was predictable at the time of the policy decision (Debelle, 1997).
The increased accountability of the inflation targeting enables the monetary
authority to monitor and enhance the understanding of expectations. It also decreases the
possibility of time inconsistency trap, which leads to deviations from monetary
authority’s long-term objective. Moreover, it provides a good benchmark that can easily
be observed by the agents in the economy (Hazirolan, 1999).
By means of transparency, private sector agents can monitor and question the
authorities’ advice, analysis, and actions. So, this forces the authorities to get their
analysis right. Since private sector agents can easily observe any myopic policy strategy
under a transparent monetary policy framework, there are severe constraints to surprising
the public (Hazirolan, 1999).

1.4.5 Inflation Forecasts
Inflation targeting dynamically uses forecasts due to its forward-looking nature.
Monetary authorities have to change the instruments of monetary policy before the
inflation rate begins to increase. When the expected and the targeted rate differ from each
other, monetary authorities take pre-emptive actions to eliminate the difference. As a
result, the central bank’s forecasts of inflation have special roles in the inflation-targeting
regime (Debelle, 1997).

1.5 Objectives of the Study
The objective of this study is to analyze the prerequisites and applicability of
inflation targeting in developing countries and to evaluate its feasibility in Turkey. The
main focus will be on the assessment of whether the preconditions of inflation targeting
are satisfied in Turkey:
-

central bank independence,

-

having a sole target,
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-

existence of a stable relationship between the monetary policy instruments and
inflation.

There are studies questioning the position of the Central Bank of the Republic of
Turkey in terms of independence and analyzing the effects of fiscal dominance and fiscal
burden on inflationary expectations. However, they do not pay to much attention to the
relationships between the monetary policy instruments and inflation. This study will try
to fill this gap by making an empirical exploration to reveal whether or not there is a
stable relationship between the monetary policy instruments and inflation in Turkey.

1.6 Outline of the Study
Chapter 2 contains some discussion about alternative monetary policy regimes,
analyzes the issues concerning the applicability of inflation targeting in developing
countries, and provides a general review of the existing literature on inflation targeting in
developing countries and its feasibility and applicability for selected countries. Chapter 3
provides a brief description of the economy of Turkey, with emphasizes on key
macroeconomic indicators and events during the period 1970 – 2001. The status of the
Central Bank of the Republic of Turkey in terms of independence and the issue of having
a sole target is investigated in the chapter. Chapter 4 provides an empirical analysis of the
relationships between monetary policy instruments and inflation in Turkey. It contains a
description of the data used in the study. Chapter 5 provides conclusions.
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Chapter 2 – Alternative Policy Regimes and Inflation Targeting in
Developing Countries
2.1 Alternative Policy Regimes
In this section, two most frequently used regimes other than inflation targeting are
analyzed by giving their main features. In addition, their advantages and disadvantages
are discussed. Furthermore, the issues and problems about inflation targeting faced by
developing countries are examined.

2.1.1 Exchange Rate Targeting
Exchange rate targeting is a monetary policy regime under which the central bank
tries to establish exchange rate stability via interest rate changes and direct foreign
exchange interventions designed to import low inflation from the anchor country.
Maintaining the exchange rate has some prerequisites such as an appropriate
macroeconomic policy mix that ensures a low inflation differential vis-à-vis the anchor
currency, a sufficient level of international reserves, and maintaining the country’s
competitiveness and overall credibility with regards to its institutional and legislative
framework and political stability (The Czech National Bank).
Targeting the exchange rate may be in the form of fixing the value of the
domestic currency to a commodity like gold, which is the key feature of the gold standard
(Mishkin, 1999). More recently, for small countries, fixed exchange rate regimes have
involved fixing the exchange rate of domestic currency to that of a large, low inflation
country whose inflation is lower than in the domestic economy and which has a
substantial share in the small country’s trade. In this case, the exchange rate is pegged
implying that the inflation rate will eventually gravitate to that of the anchor country.
There are also other variants of exchange rate targeting. For example, a band can be
specified for the nominal exchange rate. The rate is allowed to float freely within this
band and the central bank intervenes when there are deviations from the band. In the case
of an exchange rate band, speculative capital flows are restricted due to the increased
uncertainties of the exchange rate, and this leads to an increase of the monetary policy’s
autonomy. As an alternative, some countries have adopted a crawling peg in which the
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targeted nominal rate is shifted by being devalued in a controlled fashion by less than the
inflation differential in the relevant period. Another modification of exchange rate
targeting is called the currency board under which the domestic currency is issued only
against growth in foreign exchange reserves and in a fixed ratio (The Czech National
Bank).
Due to its simple and easily understood nature, many developed and developing
countries have implemented exchange rate targeting regimes (Kadioglu, Ozdemir and
Yilmaz, 2000). These regimes have several advantages, the most important of which is
serving as a mechanism for bringing down inflation by fixing the nominal exchange rate
to that of a low inflation country. If the exchange rate target is credible, it ties inflationary
expectations to the inflation rate of the anchor country to whose currency the domestic
currency is fixed (Mishkin, 1999). Second, exchange rate targeting avoids the timeinconsistency problem by providing an automatic rule for the conduct of monetary
policy. When there is a possibility of depreciation of domestic currency, tight monetary
policy will be implemented. When there is a tendency for the domestic currency to
appreciate, loose monetary policy will be implemented. Third, the nominal anchor of an
exchange rate target is understandable to the public due to its simplicity and clarity.
Finally, exchange rate targeting that result in a fixed exchange rate regime may lead to
economic and political integration as in the case of Exchange Rate Mechanism (ERM),
which was in place in the EMU states before the introduction of the euro (The Czech
National Bank).
Exchange rate targeting has been used successfully to control inflation in both
industrialized countries and developing countries. However, there are several
disadvantages of the exchange rate targeting regimes.
First, they prevent the central bank from using monetary policy to respond to
domestic shocks (Petursson, 2000). With liberalized capital flows, an exchange rate target
causes domestic interest rates to be closely related to those of the anchor country.
Therefore, the targeting country becomes unable to use monetary policy to respond to
domestic shocks, which are independent of those occurring in the anchor country. In
addition, shocks occurring in the anchor country are directly transferred into the targeting
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country since changes in interest rates in the anchor country bring about a corresponding
change in interest rates in the targeting country (Mishkin, 1999).
Second, exchange rate targeting brings about financial fragility in developing
countries if the exchange rate target fails. Financial fragility is a situation in which very
small shocks can hit the economy over the edge into a full-blown crisis. Due to the
uncertainty about the future value of the domestic currency, it is much easier for many
nonfinancial firms, banks and governments in those countries to issue debt in terms of
foreign currency and exchange rate targeting may further encourage this tendency. In that
case, when there is a devaluation of the domestic currency, the debt burden of domestic
firms rises because assets are denominated in terms of the domestic currency and there is
no simultaneous rise in the value of firms’ assets. As a result, devaluation leads to a
deterioration of the firms’ balance sheets, which causes a decline in economic growth
(Mishkin, 1999).
Third, an exchange rate target may lead to a lower risk for foreign investors by
providing a more stable value of the currency and this may encourage capital inflows.
Despite the fact that these capital inflows contribute to productive investments and
growth, they may cause excessive financing. Moreover, if bank supervision is inadequate,
as it often is in developing countries, so that the government safety net for banking
institutions creates incentives for them to take on risk, the likelihood of excessive lending
is much higher and the result will be the deterioration of bank balance sheets which has
unfavorable effects on the economy (Kadioglu, Ozdemir and Yilmaz, 2000).
Another disadvantage of an exchange rate target is that it may render weaker the
accountability of policymakers, especially in developing countries, because it removes an
important signal that can help keeping monetary policy from becoming too expansionary.
In many of these countries, the daily fluctuations of the exchange rate can provide an
early warning signal when monetary policy is overly expansionary. Therefore, the foreign
exchange market can prevent policy from being too expansionary and fear of exchange
rate depreciations can make overly expansionary monetary policy less likely. Targeting
the exchange rate eliminates this early warning signal and enables the central banks to
pursue overly expansionary policies (Mishkin, 1999).
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Although currency board application is problematic, it is often argued that it may
be successful in developing countries, since strong commitment to fix the exchange rate
contributes to increase the credibility of the central banks (Kadioglu, Ozdemir and
Yilmaz, 2000).

2.1.2 Monetary Targeting
Monetary targeting is based on the fact that, in the long term, the price level is
influenced by money supply growth. The primary aim of a monetary targeting policy is to
ensure an appropriate growth rate of the chosen monetary aggregate. The most crucial
features of this regime are the choice of monetary aggregate, the type of corridor for the
target, and the manner of management of the chosen aggregate (The Czech National
Bank). Due to the global inflationary trends at the beginning of the second half of the
1970s, the central banks in many industrial countries implemented monetary targeting
strategies to lower inflation (Gokbudak 1996).
A major advantage of monetary targeting is that it enables the monetary
authorities to pursue an independent monetary policy and to respond accordingly to
shocks to the domestic economy. The central bank’s choice of inflation targets may be
different from those of other countries. In addition, information about the achievement of
the target by the central bank is known almost immediately because announced values for
monetary aggregates are reported periodically with very short time lags. Therefore,
monetary targets send immediate signals to both the public and markets about the stance
of the monetary policy and the intensions of the policymakers to keep inflation under
control. These signals can avoid increases in inflationary expectations and lead to lower
inflation. Another advantage of monetary targeting is that it may prevent policymakers
from falling into the time-inconsistency trap because it is capable of promoting almost
immediate accountability for monetary policy to keep inflation low (Mishkin, 1999).
These advantages of monetary targeting depend on two preconditions. The first is
that there is a strong and a reliable relationship between the goal variable, which may be
inflation or nominal income, and the targeted monetary aggregate. Otherwise, achieving
the monetary target will not produce the desired outcome on the goal variable; as a result,
the monetary aggregate will no longer provide a satisfactory signal about the stance of
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monetary policy. In that case, monetary targeting may not avoid increases in inflationary
expectations. Moreover, an unreliable relationship between monetary aggregates and goal
variables creates some doubts about the ability of monetary targeting to serve as a
communication device that both increases the transparency of monetary policy and makes
the central bank accountable to the public (Mishkin, 1999). Second, the targeted
monetary aggregate must be under the control of the central bank so that the monetary
aggregate can provide signals about the intensions of the policymakers, thereby rendering
them accountable.
Policy management through money targeting is suitable for an economy with a
stable, reliable and predictable link between the targeted monetary aggregate and
inflation. For example, Orden and Fisher (1993) finds the evidence of possibility of
modeling stable relationships among money, prices, and output under financial
deregulation in Australia and New Zealand providing support to the possibility of
monetary targeting. However, due to financial innovations and liberalized capital flows,
the stability of this link is decreasing in many countries. By the early 1980s, it became
obvious that the relationship between monetary aggregates and inflation and nominal
income had broken down in countries such as the United States and the United Kingdom.
These countries abandoned monetary targeting (Kadioglu, Ozdemir, and Yilmaz, 2000).

2.2 Inflation Targeting in Developing Countries
Inflation targeting has served as a monetary policy framework in many advanced
countries. It has proved to be quite useful since it has improved policy transparency and
accountability. Having seen its success in developed countries, its applicability to
developing countries started to be questioned. Although its prerequisites, which are
identified as central bank independence, including lack of fiscal dominance and
commitment to another nominal anchor, and a stable relationship between monetary
policy instruments and inflation rate, are largely absent in developing countries, some of
them have started to implement inflation targeting with successful results.
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2.2.1 Problems with Independent Monetary Policy in Developing Countries2
Some of the developing countries do not meet the preconditions for inflation
targeting. For instance, in the countries where the annual inflation is above 30-40 percent
for a long period, the nominal variables will show a high degree of inertia and
asynchronization, and the monetary policy will be accommodative. In these cases, the
effects of monetary policy on inflation rate will be short-lived and unpredictable. The
policymaker is required to implement a stabilization program, which aims at decreasing
the inflation rate by diminishing the role of the central bank in financing the government
deficits, to use nominal anchors consistent with inflation objectives to shape the
inflationary expectations.
In some developing countries, it is difficult to assess whether or not the
prerequisites of inflation targeting are met. Fiscal dominance does not always bring about
high inflation rates. The extent to which monetary authorities accommodate other
nominal anchors and shocks becomes obvious when the inflation rate is very high and is
affected by many country-specific factors or when the adoption of the exchange rate
regimes such as managed floats and crawling bands renders the monetary authorities
discretionary in ranking their external and domestic objectives in a less-than-fully
transparent manner.
With regards to the central bank independence, it is difficult to apply it in the
developing countries because it is largely hindered by the presence of 3 factors: heavy
reliance on seignorage, shallow capital markets, and fragile banking systems.
The reliance on seignorage that is the most common indicator of fiscal dominance
is heavier in developing countries than in the advanced countries due to the concentrated
and unstable sources of tax revenue, weak tax collection procedures, and political
instability. Moreover, it is suggested that in these countries this source of revenue is
abused during the times of crisis.
Another indictor of fiscal dominance is the existence of shallow capital markets
that are weak and less developed and that can be thought of as means to extract revenue
from the financial system. This occurs through several forms of financial repression, such
as interest rate ceilings, high reserve requirements, sectoral credit policies, and
2

This section depends on Masson, Savastano, and Sharma, 1997.

20

compulsory placements of public debt. In some low-income countries, due to the
undeveloped capital markets, and thus limited fiscal flexibility, low levels of domestic
wealth and a small financial system may prevent the government from issuing domestic
debt to finance transitory revenue shortfalls, leaving seignorage and other types of
financial repression be as the only choices.
Fragile banking systems are also results of long financial repression periods.
Especially after financial sector reforms, the banking sector has an independent effect on
the conduct of monetary policies in developing countries. So, the conflict between the
objectives of attaining price stability and preserving banking sector profitability becomes
important within this context. As a result, the monetary authorities are required to rank
clearly policy objectives in the early stages financial liberalization.
In a nutshell, it can be suggested that in most of the developing countries, an
independent monetary policy is constrained by the existence of fiscal dominance and a
poor financial infrastructure. However, especially in the 1990s, the constraints on
independent monetary policy became less severe in some of the high-middle income
developing countries. For these countries, these constraints are imposed by the
unwillingness of monetary authorities to give priority to inflation reduction and their
inability to convey the policy objectives to the public in a credible and transparent way.
2.2.2 Conflicts among Policy Objectives3
In developing countries where there are developed financial markets, low
inflation rates and no signs of fiscal dominance, conducting an independent monetary
policy depends on the exchange rate regime and on the extent of capital mobility. Due to
the increase in the access to international capital markets, and thus, rise in the capital
flows, the fixed exchange rate regime has become less popular. Consequently, switch to
the more flexible exchange rate regimes let the monetary authorities assign much lower
weight to exchange rate objectives. Furthermore, the stabilization process and financial
reform in these countries since the mid-1980s have lead to money demand instability
hence decline in the informational content of monetary aggregates.

3

This section depends on Masson, Savastano, and Sharma, 1997.
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Due to these developments, conducting and evaluating monetary policy in these
countries have become quiet challenging. There is still no common agreement whether
the primary objective of the monetary policy should be the control of inflation or to get
some type of balance between the competing objectives of external competitiveness and
inflation reduction on a period-by-period basis.
Another difficulty arises from the absence of a coherent analytical framework for
assessing the influences of monetary policy and forecasting inflation in these countries.
This weakens both the central banks’ ability to formulate monetary policy and the
external observers’ ability to assess monetary developments. Empirical works for these
countries mainly rely on three kinds of models. The first one is the monetarist model
where the inflation is determined by the disequilibria in the money market. The second
one is the fiscalist model, which considers the budget deficits as an independent driving
force of inflation. The third one is the Scandinavian model which links the inflation to
wage pressures stemming from imported inflation and exchange rate changes. However,
none of these models provides a useful tool for testing the links between the monetary
policy instruments and monetary policy targets.
It is not easy to satisfy the preconditions of inflation targeting if nominal or real
exchange rate stability is also an implicit objective of monetary authorities or if the
understanding of the empirical links between the monetary policy instruments and targets
is not well developed. Briefly, whenever monetary authorities have both an inflation
target and other objectives at the same time, and the central bank does not have the means
to inform the public about its primary objectives and its operating procedures in a
credible and transparent way, there will always be some degree of tension between the
inflation target and other policy objectives. In these cases, implementing the inflationtargeting framework will be infeasible.

2.3 Review of the Literature
A number of studies have investigated both theoretically and empirically the
inflation targeting framework as a monetary policy regime. Some of them discuss the
issues of inflation targeting in developing countries, conditions for successful inflation
targeting, the reasons why these countries switch to inflation targeting regime, and to
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what extent these conditions are satisfied in developing countries. Others evaluate
inflation targeting as a monetary policy strategy in particular countries by offering
empirical models to assess the feasibility of inflation targeting in these countries.
There are some studies analyzing the relevance of inflation targeting regime for
developing countries.
Masson, Savastano, and Sharma (1997) examine the applicability of inflation
targeting to developing countries. They argue that in most of the developing countries the
requirements of inflation targeting are absent due to the seigniorage’s being an important
source of financing or due to the lack of consensus on low inflation as a primary
objective.
Kadioglu, Ozdemir, and Yilmaz (2000) discuss the applicability and prerequisites
of inflation targeting in developing countries. They analyze the general aspects of
inflation targeting regime in developed countries and study the scope for inflation
targeting in the developing countries by giving some examples of country experiences.
They come up with the result that in many developing countries, the preconditions of
inflation targeting are not satisfied and that they do not have powerful models which
enable them to make successful inflation forecasts. Although they claim that it is too
early for some developing countries to apply inflation targeting regime they provide some
country cases where they show that the regime has successful results in developing
countries. They relate the success in Chile to the absence of fiscal deficits, the rigorous
regulations and supervision of financial system and substantial hardening of the targets,
in Israel, to the credibility obtained by preemptive actions taken by the monetary
authorities when a deviation from the target is foreseen.
Jonas (1998) summarizes the reasons why many countries including developing
countries switch to inflation targeting regime by using the cases of Czech Republic and
Poland as a reference. The reasons are the inadequacy of exchange rate targeting due to
the increasing capital mobility in the 1990s and of monetary targeting due to financial
innovations, and the desire of some of the transition economies to join the European
Monetary Union (EMU), which requires a clear target for disinflation.
Mishkin (2000) explains what inflation targeting involves for emerging market
economies by discussing the advantages and disadvantages of this regime and making a
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reference to Chile’s experience of inflation targeting. He claims that inflation targeting
may not be appropriate for many emerging countries because weak central bank
accountability is a serious problem, which results from long lags from monetary policy
instruments to the inflation outcome, and also, because financial instability caused by
flexible exchange rate required by inflation targeting is a relevant fact for these countries.
Moreover, he reveals that fiscal dominance and high degree of dollarization, which may
create severe problems for inflation targeting regime, are common features of emerging
market economies.
There are many studies that judge whether or not inflation targeting is feasible in
particular countries by offering theoretical or empirical evidence.
Hazirolan (1999) assesses the applicability of the inflation-targeting regime for
Turkish economy and gives a proposal to implement it in Turkey. He claims that to get
satisfactory results from inflation targeting Turkey first needs a successful disinflation
period.
Jonsson (1999) examines the implications and relative merits of inflation
targeting for South Africa in a theoretical framework and concludes that although South
Africa satisfies the main prerequisites of inflation targeting such as central bank
independence, lack of commitment to macroeconomic objectives which might be in
conflict with low inflation and relatively developed capital and money markets, a
refinement of the inflation forecasting framework of the South African Reserve Bank and
further experience with the operational aspects of the repurchase system are needed
before the implementation of inflation targeting. Woglom (2000) provides empirical
evidence to judge whether South Africa is a good candidate for inflation targeting. He
uses vector autoregressions (VARs) to analyze the dynamic interaction of the variables of
interest like a monetary instrument, the price level, the real GDP and the nominal
exchange rate. He makes comparisons between South Africa and pretarget periods of
New Zealand and Canada and argues that South Africa is not a good candidate for CPI
inflation targeting due to the loss in benefits provided by a fully flexible exchange rate.
Because according to his model, a perfectly flexible exchange rate has the advantage of
providing complete automatic stabilization of IS shocks. CPI inflation targeting causes
the exchange rate to be less flexible in response to external shocks. As a result, the CPI
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inflation targeting partially remove some of the stabilization advantages of completely
flexible exchange rates.
Gottschalk and Moore (2001) also make use of VARs in order to provide
empirical evidence on the links between the monetary policy instruments and inflation in
Poland. They examine the effects of an exchange rate shock and interest rate shock on the
price level. The results show that although the exchange rate seems to be effective with
respect to output and prices, the direct linkages between the interest rate and inflation do
not appear to be very strong. This requires a better understanding of the links between the
monetary policy instruments and inflation target. Christoffersen, Slok and Wescott (2001)
claim that Poland appears to be ready for inflation targeting. They too analyze the
statistical linkages between monetary policy instruments and inflation, and also between
leading indicators of inflation and inflation itself by performing Granger causality tests.
They observe that there are significant relationships between the CPI and various leading
indicators of inflation. They also reveal that although there is a predictable linkage
between the exchange rate and inflation measures, the relationships between the changes
in the short-term interest rates and changes in inflation are weak. However, they argue
that as the Polish economy matures and stabilization is completed, the relationship
between the policy interest rates and inflation will be more regular.
Hoffmaister (1999) makes an empirical exploration in order to assess the
predictability of inflation in Korea. He uses the VAR model to calculate impulse
responses to exogenous monetary policy. He examines the impulse responses to a
negative M2 shock of inflation, output, real interest rate, real exchange rate, and capital
flows. He finds that inflation in Korea is as predictable as it was in inflation targeting
countries prior to their adoption of inflation targeting and concludes that the empirical
evidence supports the feasibility of inflation targeting in Korea.
Thenuwara (1998) evaluates the feasibility of inflation targeting in Sri Lanka as
an alternative to the existing monetary policy. He investigates causal relationships
associated with the monetary transmission mechanism in Sri Lanka. This is a four-stage
mechanism that involves the effects of central bank actions on very short-term interest
rates via banking sector liquidity, then, the effects of very short-term interest rates on the
rest of the interest rates and exchange rates, next, the effects of interest rates and
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exchange rates on aggregate demand and supply, and finally, the effects of aggregate
demand and supply on inflation. He observes that the causal relationships from shortterm interest rates to long-term interest rates are absent. So, monetary transmission
mechanism in Sri Lanka displays some deficiencies, which hinder the implementation of
inflation targeting framework.
Gokbudak (1996) investigates the concept of central bank independence. She also
evaluates the position of the Central Bank of the Republic of Turkey (CBRT) in terms of
independence. She mainly examines the relations between the Turkish Treasury and
CBRT. Due to the high degree of monetization of public debts, fiscal imbalances, the
election system of the members of the Board and the governor that are appointed by the
General Assembly and Council of Ministers, respectively, and the establishment of
coordination between the Treasury and CBRT, by law, on money and credit policies, she
claims that the CBRT is not independent from political decision makers.

2.4 Summary
In this chapter, first, two alternative monetary policy regimes that are exchange
rate targeting and monetary targeting have been described by giving their basic features,
advantages and disadvantages. Second, the issue of inflation targeting has been analyzed
in the context of developing countries. It has been argued that most of these countries do
not satisfy the preconditions of inflation targeting due to the presence of seigniorage
revenues and the lack of commitment to low inflation as a primary goal of the monetary
authorities. Moreover, they do not have considerable exchange rate flexibility, central
bank independence, and powerful models to forecast inflation.
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Chapter 3 – Turkish Economic History and Central Bank Independence
in Turkey
In this chapter, a brief history of the Turkish economy is given by dividing the
periods into three: prior to 1980, between 1980 and 1990, between 1991 and 2001. Then,
the issue of whether Turkey satisfies the first two preconditions of inflation targeting,
which are central bank independence and having a sole target, is analyzed.

3.1 A Brief History of the Turkish Economy
Since the 1970s, Turkey has been experiencing a high and persistent inflation.
Implementation of various stabilization programs over the years provided only temporary
relief, and inflation has remained a major problem for the Turkish economy (Lim and
Papi, 1997).
According to Kibritcioglu (2001), the potential causes of high inflation rates since
the late 1970s are:
-the existence of high public sector budget deficits and their monetization,
-large quantity of infrastructure projects of the various governments,
-high military expenditures,
-political instability which leads to inflationary pressures due to the populist
government expenditures before each general elections,
-economic agents' persistent inflationary expectations,
-inflationary influences of increases in exchange rates via in prices of
major imported goods,
-increases in world prices of major imported inputs (especially, crude-oil),
-rise in the regulated prices of public sector products that are mainly used as
inputs by the domestic private sector,
-increasing interest rates resulting from the crowding out effect of public sector
borrowing in a shallow domestic capital market.
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High and persistent inflation has resulted in major distortions in the economy,
worsening of the income distribution and reduction in the foreign direct investment
(Dibooglu and Kibritcioglu, 2001).

Figure 3.1: CPI and WPI Inflation in Turkey, 1980-2000.
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3.1.1 Developments in the Turkish Economy Prior to 1980
Until the 1980s the Turkish economy displayed the main features of a closed
economy. Throughout the 1970s, the inflation rate accelerated due to a sharp devaluation
of the Turkish lira in 1970 and two oil price shocks in 1973-1974 and in 1978-1979 that
led to an increase in the cost of imported capital goods. In addition, there was a
substantial expansion in the total credit value in the economy. Yet, those credits were
mostly used by non-industrial sectors because the profitability of investments in the
industrial sector decreased. Another factor that contributed to the inflation in that period
was the balance of payment crisis in 1978. This led to a decline in the imports and
industrial production that caused a sharp increase in the inflation rate (Ercel, 1999). Also,
under the financially repressed conditions of the 1970s and early 1980s, the financing of
the Public Sector Borrowing Requirements (PSBR) was mainly done through
monetization (Cizre-Sakallioglu and Yeldan, 1999). In the period between 1975 and
1980, the annual ratio of PSBR to GNP was around 8 percent.
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Briefly, the period from 1970 to 1980 was characterized by a sharp devaluation of
the Turkish lira, oil price shocks, related balance of payments problems and monetization
of public debts that contributed to the inflation and a political and social crisis in the late
1970s (Dibooglu and Kibritcioglu, 2001).

3.1.2 The Period Between 1980-1990
The crisis period especially between 1978 and 1980 resulted in the introduction of
a broad stabilization and liberalization program on January 24, 1980. The major policies
implemented within the context of that program included free-market mechanism in
which the price decisions were left to the markets and the abandonment of inwardoriented development strategy. The aims of the program were the reduction of the
inflation rate, acceleration of output growth and liberalization of the capital account.
However, these were done at the expense of an initial jump in the annual inflation rate to
over 100 percent in 1980, as displayed in Table 3.1 (Dibooglu and Kibritcioglu, 2001).
The first three years of the program were quite successful in terms of lowering
inflation and increasing economic growth. The government, which was installed by the
military regime in September 1980 succeeded in decreasing inflation below 40 percent
per year and accelerating economic growth in the following four years (Dibooglu and
Kibritcioglu, 2001). According to Ercel (1999), the main reasons for the significant
decline in inflation were decrease in real wages and the high interest rates that restrained
domestic demand. However, the government devalued the Turkish lira in order to
eliminate its excess overvaluation. During that period, integration to global markets was
achieved by means of commodity trade liberalization. The exchange rate and direct
export subsidies were considered as the main instruments for the promotion of exports
and pursuit of macroeconomic stability (Cizre-Sakallioglu and Yeldan, 1999). Moreover,
in May 1981, the government switched from fixed to a managed floating-exchange rate
system to enhance competitiveness. All of these developments contributed to the
improvements in the competitiveness of the Turkish economy, which also entered into an
export-oriented growth path.
The new exchange rate regime was based on daily adjustments in the nominal
exchange rate and had the characteristics of a passive crawling peg regime. It was
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characterized by a continual depreciation of the nominal exchange rate in order to avoid
deterioration in external competitiveness due to inflation. Between May 1981 and August
1988, the achievement of the real exchange rate target was realized through daily
revisions of the nominal exchange rate. The rates were determined by the central bank
and were used in foreign exchange operations of banks and non-bank agents (Erol and
Wijnbergen, 1997).
However, the Turkish economy was heavily dependent on the external resources
during that period. The investments started to decline due to the high interest rates and
exchange rate depreciation. Furthermore, public investments were transferred to nonindustrial areas such as infrastructure, energy, and construction sectors. Thus, the
profitability of industrial sector declined while that of others increased. Since labor was
cheap compared with capital because of high interest rates, the new investments were
concentrated in the labor-intensive industries. Although public investments in the
infrastructure and the energy sectors created a positive externality for the industrial
sector, the allocation of resources to the service sectors continued to increase the resource
need of the industrial sector (Ercel, 1999).
The inflation rate started to increase again in 1984 due to the monetization of the
high budget deficits and the increase in the cost of non-labor factors of production. The
reason for the high budget deficits was the compensation of the contraction in the
domestic demand caused by the fall in real wages and the agricultural terms of trade after
1983. Particularly in 1986 and 1987, there was a substantial increase in the public
investments, agricultural support policies and services provided by the municipalities.
The rise in inflation and interest rates required subsequent devaluations. Also, the credits
extended to the non-industrial sectors and the public borrowings to finance the deficits
increased further at that time. All of these factors led to a reduction in the incentives for
new investments (Ercel, 1999).
Starting in the late 1980s, the monetary authorities implicitly started to use the
exchange rate as part of an anti-inflationary strategy. The key elements of disinflation
programs during those years were in different forms of nominal anchoring and monetary
tightening without any serious effort to reduce the public sector borrowing requirement.
The requirements for this policy combination were higher interest rates on domestic
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assets and a lower depreciation rate in order to secure short-term capital inflow (Ertugrul
and Selcuk, 2001).
In August 1988, the central bank implemented a system of partial market setting
of the official exchange rate. The central bank and the other participants of the foreign
exchange market were meeting at daily sessions of the interbank spot exchange market in
order to determine the nominal rate. At the end of each business day, the central bank
announced the official exchange rate that was determined during the session. When it was
necessary, the central bank intervened in the foreign exchange market by buying or
selling to realize the official rate resulted from the session. The inauguration of this
partial market-based determination led to further capital account and interest rate
liberalizations. The central bank affected the nominal rate either directly by setting the
rate or indirectly by supporting the rate resulting from the session on the spot exchange
market (Erol and Wijnbergen, 1997).
In 1989, the government issued a law that removed the restrictions on capital
flows in order to liberalize the capital account and made the Turkish lira convertible.
However, in the same year, together with the populist pressures under the approaching
civilian elections, organized labor succeeded in achieving substantial increases in real
wages. In addition, despite the worsening of agricultural terms of trade in the world
markets, the rural economy significantly improved in its terms of trade vis-à-vis industry
(Cizre-Sakallioglu and Yeldan, 1999). This resulted from an increase in the agricultural
subsides. These policies brought about substantial increases in the domestic demand and
budget deficits. More real appreciations were allowed in order to decrease the pressure
especially on the budget deficit through debt service and on domestic inflation. Due to
both high inflation rate and the capital account liberalization, the interest rate and the
exchange rate were no longer effective policy tools in targeting real variables in the
economy (Ercel, 1999). Policy makers became more concerned about the fiscal and price
stability rather than external competitiveness.
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Table 3-1. Main Economic Indicators, Turkey, 1980-1990

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

Nominal GNP (Trillion TL,)

5.3

8.0

10.6

13.9

22.2

35.4

51.2

75.0

129.2 230.4 397.2

Real GNP Growth Rate (%)

-2.8

4.8

3.1

4.2

7.1

4.3

6.8

9.8

1.5

1.6

9.4

Real GDP Growth Rate (%)

-2.4

4.9

3.6

5.0

6.7

4.2

7.0

9.5

2.1

0.3

9.2

Exports (Billion US$)

2.9

4.7

5.7

5.7

7.1

8.0

7.5

10.2

11.7

11.6

13.0

Imports (Billion US$)

7.9

8.9

8.8

9.2

10.8

11.3

11.1

14.2

14.3

15.8

22.3

Cur. Acc. Balance (Billion US$)

-3.4

-1.9

-1.0

-1.9

-1.4

-1.0

-1.5

-0.8

1.6

0.9

-2.6

4.0

3.5

4.9

5.4

3.6

3.7

6.1

4.8

5.3

7.4

Growth

Balance of Payments

Public Sector Borrowing Requirements
PSBR/GNP (%)

8.8

Inflation
WPI (Annual Average, %)

107.2 36.8

25.0

30.0

51.3

42.4

29.8

31.2

71.3

63.7

52.4

CPI (Annual Average, %)

110.2 30.8

35.3

30.4

50.0

44.4

33.8

39.1

73.6

63.3

60.3

Data Sources: IFS, the Central Bank of the Republic of Turkey, State Planning Organization.
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3.1.3 The Period Between 1991-2001
After the introduction of convertibility, the overvaluation of the Turkish lira and
high domestic interest rates on government bonds encouraged short-term capital inflows
to the country (Dibooglu and Kibritcioglu, 2001). Due to the increases in the foreign
exchange reserves and monetary expansion arising from capital inflows, the Central Bank
sterilized the capital inflows by performing open market operations that resulted in
further rises in interest rates (Ercel, 1999).
On the other hand, to avoid the inflationary influences of rising exchange rates,
the monetary authorities attempted to keep the exchange rate as low as possible. This
reduced the cost of imported raw materials and the capital goods in terms of the domestic
currency. However, due to the high inflation and interest rates, the stabilization of the
exchange rate did not have too much impact on new investments and expenditures.
Moreover, the decreases in the cost of imported inputs for the industrial sector were
offset by the increase in real wages. The measures taken to keep the exchange rate low
resulted in the increase in the consumption goods imports and the loss of international
competitiveness. This led to trade and current account deficits. As displayed in the Table
3.2, in 1993, the current account deficit reached its highest value, which was 6.4 billion
US$ as a result of the substantial increase in trade deficit. High current account deficit
brought about a decline in the foreign exchange reserves, which caused an increase in the
devaluation expectations (Ercel, 1999). With the sharp increase in the demand for the
foreign currency, the exchange rate crisis started in the first half of the 1994. The Turkish
lira depreciated by almost 70 percent against the US dollar. The central bank had to
intervene in the foreign exchange market and lost more than half of its international
reserves. These developments led to further increases in inflation and interest rates and
decreases in the real wages. As can be seen in the Table 3.2, in 1994, the annual inflation
rate reached 106.3 percent.
On April 5, 1994, the government announced a new stabilization program, and the
IMF Board approved a stand-by arrangement two months after the program started.
However, it became obvious that the government was not strongly behind the April 5
program and the stand-by agreement came to an end in 1995. During the following two
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years, there were no serious stabilization programs and disinflation measures (Ertugrul
and Selcuk, 2001).
In 1995, according to the stand-by agreement signed with the IMF at the
beginning of the year, the rise in the foreign exchange basket, which was defined as 1.5
German mark and 1 US dollar, was targeted to rise by as much as the monthly inflation
rates, which were also projected in that agreement. In accordance with the projected
annual inflation rate for 1995, the targeted increase of the foreign exchange basket was
set as 38.4 percent annually. After that time, the targets were publicly announced and as
of September 1995, the specified target was achieved. However, due to the political
instability in October, and to the actual inflation rate that was above the targeted level,
the central bank had to modify its foreign exchange policy. As a result, the rate of
increase in the foreign exchange basket accelerated in the last quarter of 1995 and the
Turkish lira depreciated 60.1 percent against the foreign exchange basket as of the end of
the year.
In 1996, the Customs Union between the European Union and Turkey came into
effect. The basic feature of the Customs Union was the free circulation of industrial
goods and processed agricultural products. It also included abolishment of customs duties
and charges, prohibition of quantitative restrictions such as quotas, harmonization of
Turkey’s commercial and competition policies including intellectual property laws with
those of the European Union.
Due to the early elections at the end of 1995 and the termination of "the Stand-by
Agreement" with the IMF as of the beginning of 1996, Turkey experienced a political
uncertainty atmosphere and increased instability in financial markets. As a result, the
Central Bank put a new monetary policy into effect to decrease inflation, stabilize the
financial markets, and minimize the fluctuations in the real exchange rates. At the
beginning of 1996, the Central Bank announced that its objective was to keep real
exchange rates stable and controlled the rates throughout the year. This announcement,
with an increase in the foreign exchange reserves as of the beginning of the year,
contributed to the increased credibility by the market. Although the intervention in the
foreign exchange markets decreased, real exchange rates displayed a stable trend
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throughout the year. The changes in the monthly average foreign exchange basket got
close to the monthly inflation rates. Interest rates, which reached a peak at the beginning
of the year, started to decrease. The stability in both foreign exchange rates and interest
rates proved the success of the monetary policy in achieving its objectives. With the
admission to the Customs Union, input costs of industrial production, cost of importation
of investment and intermediate goods decreased, and this resulted in increase in imports
by 29.7 percent. With regards to the public sector borrowing requirement, the public
sector total cash-financing requirement in the GNP increased more than two-fold in real
terms in 1996 because of the expansion in public expenditures (The Central Bank of the
Republic of Turkey).
In 1997, an increase in petroleum products prices accelerated inflation especially
in the second half of the year. During the year, the Central Bank mainly aimed at
preventing short-term price fluctuations in the markets, and reducing uncertainties in the
markets. To prevent rapid price fluctuations in the short-term Turkish lira and foreign
currency markets, the Central Bank observed the consistency between the prices in these
markets and the general balances of the economy. In this period, movements in exchange
rates were parallel with the expected inflation rate and the fluctuations in interest rates on
the money markets subsided. In addition, in order to avoid the market uncertainties
created by high inflation and the risk that they would cause losses to the economy, the
Central Bank announced every six months its inflation forecasts and its intension of
basing the implementation of its monetary policy on those forecasts (The Central Bank of
the Republic of Turkey).
In 1998, the Central Bank aimed mainly at diminishing inflation, ensuring
stability, and supporting fiscal policy, whose main role was to decrease the high inflation
rate. It focused on protecting the reliability of the anti-inflationary policy, which provided
the markets with confidence. This was important to break inflationary expectations.
Moreover, the Central Bank applied a foreign exchange policy, which was consistent
with the predicted inflation rate. It applied a fine-tuning policy, which was very
successful due to the presence of high reserves and the low foreign exchange demand of
the real sector.
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In the same year, the Russian crisis occurred. That crisis was characterized by a
general devaluation of the domestic currency by the Russian government, and a partial
collapse of the banking system. The capital outflow, which followed the Russian Crisis,
imposed an upward pressure in Turkish lira interest rates. This led to an expansion in all
the money supplies in real terms. The growth rate of the WPI decreased by 36.7 percent
compared to the previous year. The main factors that contributed to the decrease in
inflation were the control over the prices of the goods produced by public sector, the
capital outflow that squeezed the financial system and affected the real sector, the
stabilization of foreign exchange rates, the low petroleum prices in the world markets,
and decline in the inflationary expectations. The growth rates of exports and imports
declined due to the reduction in domestic and foreign demands. This eased the growth
rate of the trade deficit (The Central Bank of the Republic of Turkey).
The period of economic recession that started in the second quarter of 1998,
continued in 1999. The further reduction in domestic consumption and foreign demand
led to a decline in industrial production. Also, the bad weather conditions, low
performance, and the earthquakes that occurred in August and November 1999, extended
the recession term during which the GNP declined by 6.1 percent. The trade deficit
accelerated because the decline in the imports was greater than the decline in the exports.
As opposed to the case in 1998, there had been capital inflows since early 1999. There
was a substantial growth in the public sector borrowing requirement. As indicated in the
Table 3.2, the budget deficit reached 9 percent of the GNP due to the increases in interest
payments and transfer expenditures.
The Central Bank's monetary policy aimed at controlling inflation and stabilizing
fiscal markets during that period. The priority was given to price stability and the
exchange rate policy was determined in order to contribute to this aim. Monetary
aggregates rose in real terms. The inflation rate accelerated compared with previous
years. Inflation rates based on the WPI and CPI were 62.9 and 68.8 percent, respectively,
as of the end of 1999 (The Central Bank of the Republic of Turkey).
The deterioration of the public financial balance, the increase in domestic debt
stock because of the high real interest rates, and the rising trend of the inflation rate
necessitated the adoption of a medium-term program. On January 1, 2000, a three-year
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disinflation program was put into effect. The medium-term objectives of the program
were: 1) decreasing the inflation rate to one digit numbers within three years, 2)
decreasing the real interest rates to reasonable levels, 3) using economic resources more
efficiently. Three main components of the program were: 1) an increase in the primary
surplus by applying contractionary fiscal policies, realization of structural reforms, and
acceleration of privatizations, 2) income policies that are compatible with the targeted
inflation, 3) fiscal and monetary policies that focus on the low inflation target. The
program allowed the announcement of the daily values of the foreign exchange basket
consisting of 1US$ and 0.77Euro for the 12-month period to the public.
The removal of the foreign exchange risk led to a decrease in the nominal interest
rates. As a result of the developments in foreign exchange and interest rates, the
consumption of durable goods, production, investment expenditures and exports rose.
These implied a rise in the industry and service sectors production.
During that recovery period, imports increased by 32.7 percent because of the
increase in the crude oil prices. However, exports increased by only 2.8 percent because
the export of the agricultural sector declined and also because the exchange rate
appreciated. In 2000, both the trade deficit and current account deficit increased. Yet,
there was an improvement in the public sector borrowing requirement whose share in the
GDP decreased to 12.5 percent as can be seen from the Table 3.2. Monetary aggregates
again rose in real terms. Exchange rates, the prices of public goods and services,
implementation of the income policy according to the targeted inflation and the decrease
in the interest rates led to a decrease in inflation rate. At the end of 2000, the CPI growth
was 39 percent (The Central Bank of the Republic of Turkey).
However, the three-year disinflation program collapsed as of the end of February
2001 due to two successive liquidity and interest rate crises, which took place in
November 2000, and then, in February 2001 (Dibooglu and Kibritcioglu, 2001). After the
November 2000 crisis, although the Supplementary Reserve Facility of the IMF
encouraged the increase in capital inflow and the decline in interest rates, the fragility of
the financial structure in the banking system increased. The inflation rate started to
increase again in 2001 due to the high depreciation of the Turkish lira after the crisis that
occurred in February 2001 as a result of some political events that included delays in the
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approval of critical reforms of banking regulations and the electricity and tobacco
markets. All of this was compounded by the political blowup that started as a result of an
argument between the president and the prime minister leading to the crisis.
On February 22, 2001, the Turkish economy switched to floating exchange rate
system in order to avoid the potential damages to the economy of the decreased
credibility of the sustainability of the existing exchange rate. Another important
development in 2001 was that the CPI stayed well behind the WPI because of the
contraction in domestic and foreign demand and increase in costs (The Central Bank of
the Republic of Turkey).
In the post-crisis period, the Central Bank's monetary policy aimed at eliminating
the problems in the payments system and maintaining stability in the financial markets.
The Central Bank provided the required liquidity by performing Open Market Operations
in the form of direct purchases, and supplying the Turkish lira at the Interbank Money
Market. In order to eliminate the problems in the payment system, the Central Bank
actively intervened in the markets, decreased the short-term interest rates, and adopted
policies to ensure the efficient allocation of the liquidity in the system.
Following the switch to the floating exchange rate regime, a high volatility in the
exchange rate was observed due to high open position of the banking sector before the
February 2001 crisis, domestic political developments and rise in inflationary
expectations. In order to smooth the effects of short-run temporary exchange rate
fluctuations, the Central Bank conducted regular auctions of sale of foreign exchange
without affecting the long-run equilibrium level of the exchange rate. However, the
fluctuations increased again as a result of the adverse developments in the Argentinean
economy and influences of the terrorist attacks to the USA in September (The Central
Bank of the Republic of Turkey).
During the first quarter of 2002, nominal exchange rates displayed a steady
pattern. Due to the additional financing from the IMF and its utilization, and Treasury’s
borrowings from international markets led to the excess foreign exchange supply causing
the appreciation of the Turkish lira. Appreciation of Turkish lira restrained price
increases especially in private manufacturing industry. Favorable developments in
exchange rates, energy and manufacturing industry prices contributed to the course of
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prices, which is consistent with the 35 percent CPI inflation target. In addition, stability
in the exchange rate had a downward influence on future inflation expectations (The
Central Bank of the Republic of Turkey).
.
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Table 3-2. Main Economic Indicators, Turkey, 1991-2000

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Growth
Nominal GNP (Trillion TL,)

634.4

1103.6 1997.3

3887.9 7854.9 14978.1 29393.3 53518.3 78242.5 125971.1

Real GNP Growth Rate (%)

0.3

6.4

8.1

-6.1

8.0

7.1

8.0

3.9

-6.1

6.3

Real GDP Growth Rate (%)

0.9

5.4

8.4

-5.0

6.7

7.4

7.6

3.2

-5.1

7.5

Exports (Billion US$)

13.6

14.7

15.3

18.1

21.6

23.2

26.3

27.0

26.6

26.6

Imports (Billion US$)

21.0

22.9

29.4

23.3

35.7

43.6

48.6

45.9

40.7

53.5

Cur. Acc. Balance (Billion US$)

0.3

-1.0

-6.4

2.6

-2.3

-2.4

-2.7

2.0

-1.4

-9.8

10.2

10.6

12.0

7.9

5.2

9.0

7.6

9.0

15.1

12.5

WPI (Annual Average, %)

55.3

62.1

58.0

121.2

86.0

75.9

81.8

71.8

53.1

51.4

CPI (Annual Average, %)

65.8

70.2

66.0

106.3

88.1

80.4

85.7

84.6

64.9

54.9

91.3

87.3

86.6

66.9

76.4

75.1

74.6

75.4

71.8

72.5

100

75.7

73.9

71.6

69.0

72.3

Balance of Payments

Public Sector Borrowing Requirements
PSBR/GNP (%)
Inflation

Real Exchange Rates4
Real Net Wages (1993=100)

Data Sources: IFS, The Central Bank of the Republic of Turkey, State Planning Organization.
4

(1982=100). The basket is based on 0.75US$ + 0.25DM, in the relative price calculations, producers
prices for USA, industrial producer prices for Germany and wholesale prices for Turkey are used.
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76.2

59.36

3.2 Central Bank Independence in Turkey
The broad stabilization and liberalization program, which was put into effect on
January 24, 1980 aimed at introducing free-market mechanism, reducing inflation,
accelerating output growth and liberalizing the capital account. Another important
objective of the program was lowering the share of the Central Bank of the Republic of
Turkey (CBRT) in the financial system so that the financial system is able to function
effectively. This was also necessary to meet the requirements of the market economy.
Nevertheless, the rapid growth policies implemented after 1980 resulted in excessive
government borrowings thereby increase in budget deficits that prevented the CBRT’s
share in the financial system from decreasing (Gokbudak, 1996).
Starting from the mid-1980s, some institutional changes took place, including the
introduction of the weekly auction of government paper for domestic borrowing
purposes, the inauguration of the interbank money market, foreign exchange market, gold
market, and open market operations. The objective of these changes was to enable the
CBRT to conduct the monetary policies with autonomy using the market oriented
instruments. Another institutional change was the establishment of Eximbank by means
of which the CBRT transferred its duty of encouraging foreign trade and promoting
exports to Eximbank. This enabled the CBRT to focus mainly on its primary objectives
(Gokbudak, 1996). The announcement of monetary program in 1990 was also another
step increasing the CBRT’s independence and credibility. In the program it was stated:
“central bank should not be a part of policies aiming at creating employment; it should
not be a means of incentive policies; its medium term objective must be to provide
stability of the domestic and external value of TL”(Gokbudak, 1996).
With the introduction of more liberal policies, inflation became the main concern
in the economy. As a result, maintaining the price stability became the primary goal of
the CBRT, which previously aimed at promoting economic development. The amount of
credit extended to the public sector had to be reduced. The first step taken was the
parliament’s enactment of a law, in 1994, which required the gradual reduction of central
bank credit to the government. The second step was the signing of a protocol, in 1997,
between the CBRT and the Turkish Treasury that limited CBRT financing for the state
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and transferred to the CBRT the power and responsibility of setting short-term interest
rates (Ercel, 1999).
The main goal of the monetary policy for 1998 was to take measures in order to
decrease the annual inflation rate by pursuing macroeconomic targets for the first half of
the year. Exchange rate policy would be pursued in such a way so as to keep the rate
consistent with the inflation target. As of April 1998, the monetary policy proved to be
consistent with expectations, then, it was not changed for the second quarter of the year.
On July 1998, the Central Bank announced that for the second half of the year, the
monetary policy would be pursued in the context of the Staff Monitoring Program with
the IMF. This required the monetary and exchange rate policies to be consistent with the
target of reducing inflation to 50 percent during the second half of the year (Ercel, 1999).
Besides these, there have been some changes in the original Central Bank Law
considering the concept of price stability as the primary goal. According to this new law
issued on April 25, 2001, the bank has been given the autonomy to implement monetary
policies and to decide which monetary policy instruments to use, reflecting the fact that
some steps has been taken in order to have an independent central bank. In addition, the
switch to inflation targeting framework is mentioned. Moreover, the law also reflects the
intent to be transparent in implementing monetary policies by informing the public,
which is one of the basic elements of inflation targeting. Since the increase in the
transparency leads to increase in accountability, the CBRT will also give some
explanation to the public when the monetary policies are unsuccessful in achieving the
targets.
Furthermore, there is a prohibition for the CBRT to grant advance and extend
credit to the public sector. This is also another important step in the process of
independence because the monetization of public debts and credits given to the public
sector which were one of the major causes of the central bank’s missing its targets during
the past years.
With regards to the foundation of the CBRT, it was established as a joint stock
company. The purpose of establishing the CBRT as a joint stock company was to prevent
the political pressures upon its money and credit policies (Gokbudak, 1996). This also
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shows the desire to have an independent central bank, which can take decisions without
any pressure.
However, there are also some issues that are in conflict with central bank
independence in Turkey. It seems to be difficult for the CBRT to perform its duties
independently from the government because the Governor is appointed for a term of five
years by a decree of the Council of Ministers. In addition, despite the fact that it is a joint
stock company, the Treasury mostly owns the shares of the CBRT.
Briefly, the CBRT has met some of required conditions for the independence such
as the importance of achievement of price stability in forming and pursuing its monetary
policies by defining its primary objective as the price stability and prohibition of granting
advance and extending credit to the public sector by law. However, the issue of the
appointment of the Governor needs to be revised and the shares of the Treasury should be
avoided so that the CBRT can fulfill all of the requirements of independence.

3.3 Having A Sole Target
One of the requirements for an inflation targeting is the absence of another
targeted nominal variable within the system. However, some other objectives might be
achievable as long as they are consistent with inflation target. The price stability must be
given the priority whenever a conflict arises. According to the law on the CBRT, this
requirement seems to have been satisfied because it is stated in the law that:
Fundamental Duties and Powers
Article 4- (As amended by Law No. 4651 of April 25, 2001)
The primary objective of the Bank shall be to achieve and maintain price stability. The
Bank shall determine on its own discretion the monetary policy that it shall implement and the
monetary policy instruments that it is going to use in order to achieve and maintain price stability.
The Bank shall, provided that it shall not be in confliction with the objective of achieving
and maintaining price stability, support the growth and employment policies of the Government…

Therefore, we can conclude from this article that the price stability is given the
priority and any other objective will be supported if and only if it is consistent with the
price stability. In addition, in February 2001, the Central Bank switched to the floating
exchange rate system, which is required for a successful adoption of the inflation-
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targeting regime. Because in the case of a fixed exchange rate system, it may be
impossible to achieve both exchange rate target and inflation target at the same time. This
may cause deviations from both targets. This may destroy the credibility of the monetary
policy.

3.4 Summary
In this chapter, a brief history of the Turkish economy during the period 1970 2001 has been given with emphasizes on key macroeconomic indicators, events, and the
implications of changes in monetary policy regimes for the entire economy. The findings
indicate that Turkey has been suffering from a high and persistent inflation for more than
20 years, which is mainly due to the existence of high budget deficits and their
monetization, populist government expenditures before each general elections and
persistent inflationary expectations.
In addition, the status of the Central Bank of the Republic of Turkey in terms of
independence and the issue of having a sole target have been investigated. With regards
to the central bank independence, it has been hindered mainly by the existence of fiscal
dominance that was caused by monetization of budget deficits, which is one of the
primary causes of inflation in Turkey. In addition, although serious steps have been taken
recently by the new central bank law to have an independent central bank such as
commitment to the achievement of price stability as the primary objective and the
prohibition of credit extension to the government, there are still problems associated with
the appointment of the government and the share of the Treasury within the bank. These
facts prevent the independence of the central bank. With regards to the issue of having a
sole target, it was hindered by the existence of fixed exchange rate system throughout the
years. However, in February 2001, Turkey switched to the floating exchange rate regime,
which is also required for a successful inflation-targeting regime. Moreover, the issue of
having a sole target within the system has been also supported by the new central bank
law, which gives priority to price stability and supports any other objective as long as it is
consistent with price stability. As a result, while the second requirement of the inflationtargeting regime seems to have been satisfied, there are still problems associated with the
central bank independence in Turkey.
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Chapter 4 - An Empirical Analysis of the Relationship Between
Monetary Policy Instruments and Inflation in Turkey

4.1 Empirical Method to Analyze the Relationship between the Monetary Policy
Instruments and Inflation
One of the preconditions of a successful inflation-targeting framework is the
existence of a stable and predictable relationship between the monetary policy
instruments and inflation. In this section, the statistical linkages between monetary policy
instruments and inflation in Turkey are analyzed in order to assess the predictive content
of some financial variables. The econometric model is built upon Gottschalk and Moore’s
paper that makes use of the VAR methodology to find the relations between the
instruments of monetary policy, especially between the short-term interest rate, and
inflation outcomes in Poland. That analysis is extended in two ways: 1) Real GDP series
are added to the estimation; 2) Four different VAR models are estimated starting from a
two-variable model including money supply and prices, and then, adding some financial
variables such as nominal exchange rates or interest rates in order to see their
contribution to a VAR system for Turkey.
The models are applied to quarterly Turkish data comprising the 1987:1-2000:4
periods. The variables included in the models are the money supply (M1), consumer price
index (CPI), nominal exchange rate (NER), real gross domestic product (GDP), and the
interest rates on 3 months’ time deposits (R). The investigation is conducted using unit
root and cointegration tests, and the multi-equation VAR framework. Impulse response
functions (IRF) and variance decompositions (VDC) are also used in order to explore the
dynamic structure of the system. The IRF represents the expected response of each
variable in the system to a one standard deviation shock in one of the system variables.
The VDC shows the percentage of the expected k-step ahead squared prediction of a
variable induced by innovations in each variable.
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A VAR model is a reduced form of an unidentified structural model, which gives
information about the dynamic behavior of the economy (Woglom, 2000). A structural
VAR can be written as:
A0yt = A(L)yt + ut

(4.1)

where yt is a vector of variables of interests, A0 is a matrix of impact multipliers, L is the
lag operator, A(L) includes structural polynomials, and ut represents the structural
disturbances with the covariance matrix Σu, which is the identity matrix where structural
shocks are not correlated (Gottschalk and Moore, 2001).
The structural VAR in (4.2) can be transformed into the following reduced form:
yt = β(L) yt + et

(4.2)

where β(L) = A0-1A(L) and et = A0-1ut (Fung and Gupta, 1994).
In a VAR model, none of the variables is exogenous, that is, each variable
potentially influences all other variables. Each variable’s current value is expressed as a
function of the lagged values of the selected variables (Orden, 1986).
The economic importance of a variable in a VAR model can be measured by
looking at the size of the sum of the estimated coefficients, by means of the forecast error
variance decomposition and by the IRF. For instance, the forecast error variance
decomposition of the CPI measures the response of the CPI over time in response to a
VAR shock to the variables in the model. If most of the variation in CPI can be explained
by the lagged values of the CPI itself, one can conclude that lagged variables such as M1,
GDP or NER are not important in explaining the variations in CPI. Besides this, the CPI
equation in the VAR is useful for measuring the strength and predictability of the
monetary policy linkage and changes in inflation outcomes. If there is a strong and
predictable relationship between the monetary policy instruments and future CPI
inflation, then it can be said that the lagged changes in the monetary policy instruments
are economically important and statistically significant in explaining the CPI.
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4.2 Data and Diagnostics
Data on the CPI, the real GDP, the nominal exchange rate and the interest rate on
3 months’ time deposits were gathered from the IMF’s International Financial Statistics
(IFS), and data on M1 were gathered from the Central Bank of the Republic of Turkey.
To estimate the autoregressive parameters of the models, quarterly data from 1987:1
through 2000:4 were used. The base period for CPI and the real GDP is 1995. All of the
variables other than the interest rates are in logarithm form. Four lags of each variable
were included in the models all of which contain a constant term5.
Unit root tests are conducted for the full sample period in order to determine the
stationarity characteristics of the individual series. These tests are summarized in Table
4.1. The null hypothesis is that an autoregressive representation of each variable has a
unit root. The alternative for this hypothesis is that the autoregressive representation is
stationary around a linear time trend. Using augmented Dickey-Fuller (ADF) tests by
including a constant and a trend, the null hypothesis of a unit root cannot be rejected at
the 0.01 levels for any of the series. At the 0.05 and 0.10 levels, the unit root hypothesis
is not rejected for all variables except for real GDP. These results suggest that the
macroeconomic variables have a stochastic trend. Since most of the series have a unit
root at the 0.05 significance level, the next step is to test if the series have a second unit
root by examining stationarity of the first-differenced series. As can be seen from Table
4.1, the results reject the null hypothesis of a unit root for M1 and R but not for the other

5

All of the models were also estimated by including a trend, and then, adding some dummy variables for
the period in which the series peak due to the crisis that occurred in 1994. The results do not change a lot.
The impulse response analysis and the variance decompositions display almost the same basic patterns, that
is, prices dominate, the response of prices to money innovations is negative in each model and monetary
policy instruments do not have predictive information about prices. In the first model, in which M1 and CPI
are included, the only difference is that the response of prices to their own shocks is positive but not
proportional anymore, it starts to decline slowly. In the second model, which contains M1, CPI, and R,
when only trend is added the response of prices to their own shocks again declines and their response to
interest rates innovations is positive at first but decreases and becomes almost zero after the seventh
quarter. When dummy variables are added the results remain the same as in the case where there is no
trend. In the third model, which has M1, CPI, and NER, when only a trend variable is included, the results
are the same as in the case where is no trend, however, when dummy variables are added, the response of
prices to money and nominal exchange rate innovations is almost zero and to their own shocks is positive
and persistent but much smaller than in the model in which there is no trend and no dummy variables. In
the last model, which contains M1, CPI, R, and GDP, when only a trend variable is added, response of
prices to their own innovations declines and reaches zero at the end of sixteenth quarter. When dummy
variables are added, the results do not differ from the results reported in the thesis.
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variables at the 0.05 levels. When the second differences of CPI and NER are taken, the
null hypothesis of a unit root is rejected.

Table 4-1. ADF Tests for Unit Roots
Series

Level

1st Difference

2nd Difference

M1

-1.7227

-4.1427*

-5.4473*

CPI

-2.0871

-1.6969

-4.3258*

NER

-2.1048

-3.1723

-4.4687*

GDP

-3.8850*

-3.0428

-4.5916*

R

-1.7268

-4.9248*

-4.8804*

Notes:
1. Critical values are from Mackinnon.
2. 4 lags of each variable are used.
3. An asterisk indicates reject null hypothesis at the 0.05 levels.
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Figure 4.1. The Logarithm of the Money Supply M1
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Figure 4.2. The First Difference of the Logarithm of the Money Supply M1
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Figure 4.3. The Logarithm of the Consumer Price Index
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Figure 4.4. The First Difference of Consumer Price Index
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Figure 4.5. Three-Month Deposits Interest Rates
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Figure 4.6. The First Difference of Three-Month Deposits Interest Rates
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Figure 4.7. The Logarithm of Nominal Exchange Rates
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Figure 4.8. The First Difference of the Logarithm of Nominal Exchange Rates
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Figure 4.9. The Logarithm of the Real GDP
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Figure 4.10. The First Difference of the Real GDP
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4.3 VAR Models

In this section, five different VAR models are estimated starting from a twovariable model including money supply and prices, and adding some financial variables
such as nominal exchange rates, interest rates, and real GDP.

4.3.1 Two-Variable VAR Models Including M1 and CPI

In order to provide an empirical insight into the relationship between money and
prices, two-variable VAR models are specified. The models include M1 and CPI that
enter in logarithmic forms. Tests for cointegration between money and prices are
undertaken conditional on the hypothesis of a unit root. The results of the cointegration
tests are reported in the Table 4.2. For each test, the null hypothesis is no cointegration
against the alternative of cointegration. The results suggest that the null hypothesis of no
cointegration between M1 and CPI cannot be rejected at the 5% level.

Table 4-2. Johansen Cointegration Test for M1 and CPI
Hypothesized Number

Intercept (no trend) in Cointegrating
Equations

of
5% Critical

Cointegrating

Value

Equations

11.69816

15.41

None

0.309925

3.76

At most 1

Eigenvalue

Likelihood Ratio

0.200124
0.006059
Notes:

1. Test Assumption: Linear deterministic trend in the data.
2. Lags Interval: 1 to 4.
3. A single asterisk denotes rejection of the hypothesis at 5% significance level. Likelihood Ratio rejects
any cointegration at 5% significance level.

Given the strong evidence that the series are nonstationary and do not cointegrate,
we can conclude that the relationship between the money supply and the price level is
unstable in Turkey. An unrestricted VAR may be applied to the first-differences of the
data. However, Sims, Stock, and Watson (1990) argue that the common method of
transforming the models from nonstationary to stationary forms is unnecessary in many
54

cases. Especially when working with large enough samples, the OLS estimator is
consistent whether or not the VAR (in levels) has integrated components. The analysis of
impulse responses requires consistent parameter estimates. This requirement is met when
a VAR is estimated in levels.
Consequently, a VAR in levels is estimated using four lags of each variable and
including a constant. Table 4.3 displays the regression results of this model. The model
explains changes in prices reasonably well with an adjusted R-squared of 99 percent.
Especially in the short-run, shocks to the price level are major determinants of the
inflation indicating inertia in the inflation process and proxying for inflation expectations
because it has an almost one for one impact on itself at the first lag and it is statistically
very significant. The money supply appears to have little predictive information on the
price level since it is not statistically significant and has small coefficients at all lags.

Table 4-3. Vector Autoregression Estimates of M1 and CPI
Sample (adjusted): 1988:1 2000:4
Included observations: 52 after adjusting endpoints
t-statistics in parentheses

M1(-1)

M1(-2)

M1(-3)

M1(-4)

CPI(-1)

M1

CPI

0.890573

-0.181132

(5.80290)

(-1.33110)

-0.457276

0.332395

(-2.27030)

(1.86123)

0.242348

-0.334962

(1.18079)

(-1.84064)

-0.019392

0.038159

(-0.13680)

(0.30360)

0.306836

0.976303

(1.79172)

(6.42969)
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CPI(-2)

-0.135565

0.163762

(-0.55989)

(0.76280)

0.056018

-0.230193

(0.23191)

(-1.07481)

0.108025

0.228256

(0.54861)

(1.30738)

3.006284

1.375811

(2.90737)

(1.50062)

R-squared

0.999439

0.999590

Adj. R-squared

0.999335

0.999514

Sum sq. resids

0.125274

0.098486

S.E. equation

0.053975

0.047858

F-statistic

9584.159

13098.55

Log likelihood

82.95617

89.21130

Akaike AIC

-2.844468

-3.085050

Schwarz SC

-2.506753

-2.747335

Mean dependent

12.15212

4.003203

S.D. dependent

2.093410

2.169773

CPI(-3)

CPI(-4)

C

Log Likelihood

173.1406

Akaike Information Criteria

-5.966947

Schwarz Criteria

-5.291517

The qualitative features of the model are captured in the impulse response
functions, which help assessing whether the money supply contains information about the
price level sufficiently far into the future to be operationally meaningful. Figure 4.11
shows the responses to one-standard-deviation positive shocks to each variable over an
expanse of 16 quarters.
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Figure 4-11. Impulse Responses for the VAR Models of M1 and CPI
Response to One S.D. Innovations ± 2
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The most noticeable characteristic of the impulse response functions shown in
Figure 4.1 is that inflation is almost completely an inertial phenomenon. Shocks to the
prices persist and have proportional effects on their own levels in both short run and long
run. A positive shock to the prices also persistently raises the money supply in the long
run. However, responses of M1 to its own innovations do not persist. Money innovations
show some inconsistencies in their effects on prices. There is a little short-run effect of
the money stock on prices. The long-run money and price responses to a money shock are
negative and of similar magnitude, but not significantly different from zero.
The variance decomposition results for 16-quarter ahead, which are displayed in
the Table 4.4, support the impulse response functions’ results. Innovations to money
explain a very small percentage of the variance of the prices, that is, they explain 3-24
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percent of the forecast-error variances. On the other hand, the prices have over 75 percent
of their forecast-error variance explained by own innovations at all time horizons
indicating the inertia. From all of these results, we can conclude that money does not
have predictive information on prices, and inflation seems to have a very strong inertial
nature that might be caused by expectations, relative price adjustments or institutional
arrangements.

Table 4-4. Variance Decomposition for the VAR Models of M1 and CPI
Variance Decomposition of M1:
Period

S.E.

M1

CPI

1

0.049083

100.0000

0.000000

2

0.065379

95.98156

4.018442

3

0.068741

88.98333

11.01667

4

0.071971

81.20000

18.80000

6

0.084598

59.23753

40.76247

8

0.103835

43.13109

56.86891

12

0.149088

31.53016

68.46984

16

0.194962

29.44803

70.55197

Period

S.E.

M1

CPI

1

0.043520

3.673765

96.32623

2

0.062634

9.169947

90.83005

3

0.077857

7.311630

92.68837

4

0.089732

8.073226

91.92677

6

0.117437

13.75301

86.24699

8

0.144745

17.00888

82.99112

12

0.195286

21.48267

78.51733

16

0.240069

24.22302

75.77698

Variance Decomposition of CPI:

Ordering: M1 CPI

4.3.2 Three-Variable VAR Models Including M1, CPI, and R

Three-variable VAR models including M1, CPI, and R are estimated in order to
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examine whether the two-variable VAR models’ implied responses to innovations
change. Interest rates on 3 months’ time deposits (R) are added into the previous models
in percentages without taking their logarithms. Tests for cointegration of money, prices,
and interest rates are undertaken. Table 4.5 displays the results of the cointegration tests.
The tests’ results imply that the null hypothesis of no cointegration against the alternative
of cointegration of money, prices, and interest rates cannot be rejected at the 5% level.

Table 4-5. Johansen Cointegration Test for M1, CPI, and R
Intercept (no trend) in Cointegrating

Hypothesized Number

Equations

of
5% Critical

Cointegrating

Value

Equations

24.87280

29.68

None

0.191768

10.90584

15.41

At most 1

0.000934

0.047641

3.76

At most 2

Eigenvalue

Likelihood Ratio

0.239563

Notes:
1. Test Assumption: Linear deterministic trend in the data.
2. Lags Interval: 1 to 4.
3. A single asterisk denotes rejection of the hypothesis at 5% significance level. Likelihood Ratio rejects
any cointegration at 5% significance level.

The strong evidence of the nonstationarity and no cointegration of the series M1,
CPI, and R implies the instability of the relationships among the money supply, the price
level and interest rates. A VAR in levels is estimated using four lags of each variable and
having a constant. Table 4.6 reports the regression results of this model. Although interest
rates have a lower R-squared, overall the fit is quite good, M1 and CPI having an Rsquared of 99 percent. Interest rates provide almost no information about the prices
because the coefficients are very small and statistically insignificant at all lags. M1 does
not have predictive power for the prices neither except for the second lag at which the
coefficient is higher and statistically significant. The highest predictive information about
the prices comes from the prices themselves at the first lag at which the coefficient is
high and statistically significant. These results imply the existence of inertia in the
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inflation process especially in the short run. The results do not change a lot even if we
include the interest rates into the model because money supply still does not have a
predictive power on prices and the price level is still the main determinant of the
inflation.

Table 4-6. Vector Autoregression Estimates of M1, CPI, and R
Sample (adjusted): 1988:1 2000:4
Included observations: 52 after adjusting endpoints
t-statistics in parentheses
M1
M1(-1)

CPI

R

0.954910 -0.154551 -82.79131
(5.58376) (-1.08741) (-2.34046)

M1(-2)

-0.441727 0.467833 98.42535
(-1.95829) (2.49556) (2.10952)

M1(-3)

0.045960 -0.209381 20.69420
(0.19151) (-1.04982) (0.41689)

M1(-4)

0.140017 -0.090371 -62.32179
(0.76313) (-0.59265) (-1.64214)

CPI(-1)

0.352181 0.659235 -125.7983
(1.49519) (3.36764) (-2.58201)

CPI(-2)

-0.100038 0.249957 149.9081
(-0.31300) (0.94103) (2.26758)

CPI(-3)

0.030467 -0.117433 28.17151
(0.09605) (-0.44547) (0.42937)

CPI(-4)

0.009210 0.189081 -26.20599
(0.03901) (0.96370) (-0.53665)
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R(-1)

0.000489 0.001292 0.779440
(0.47805) (1.51952) (3.68239)

R(-2)

-0.000836 0.001203 0.093298
(-0.68835) (1.19190) (0.37147)

R(-3)

-0.000867 1.80E-05 0.109477
(-0.73427) (0.01830) (0.44805)

R(-4)

0.001443 -0.000848 -0.375419
(1.29003) (-0.91222) (-1.62263)

C

2.614021 -0.012158 249.6435
(1.83327) (-0.01026) (0.84643)

R-squared

0.999483 0.999667 0.636776

Adj. R-squared

0.999324 0.999565 0.525014

Sum sq. resids

0.115598 0.079844 4945.926

S.E. equation

0.054443 0.045247 11.26138

F-statistic

6280.370 9770.002 5.697641

Log likelihood

85.04598 94.66718 -192.2168

Akaike AIC

-2.770999 -3.141045 7.892953

Schwarz SC

-2.283188 -2.653234 8.380764

Mean dependent 12.15212 4.003203 67.36346
S.D. dependent

2.093410 2.169773 16.33997

Log Likelihood

2.344102

Akaike Information Criteria

1.409842

Schwarz Criteria

2.873275

Figure 4.12 shows the estimated impulse responses for the three-variable VAR
estimates of M1, CPI, and R. As in the case of the first model, there is a long-term
negative response of price level to positive innovations in money stock. The response of
prices to interest rate shocks shows some inconsistency also, that is, it is positive at all
time horizons, and persistent, but mostly not significantly different from zero. This is
counterintuitive from the point of view of economic theory because increase in the
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interest rates caused by decrease in money supply leads to a decrease in aggregate
demand. This should result in a deflationary pressure on prices, which is not the case in
Turkey as can be seen from the impulse response functions. As before, the response of
prices to their own shocks is again positive and persistent indicating the inflation inertia.
In addition, the prices do not respond very quickly and gradually to both interest rates and
money innovations, which imply that interest rates do not contain information on
inflation sufficiently far into the future to be operationally useful for a policy maker as a
monetary policy instrument.
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Figure 4-12. Impulse Responses for the VAR Models of M1, CPI, and R
Response to One S.D. Innovations ± 2 S.E.
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The variance decomposition results that are shown in Table 4.7, shed further light
on the relationships among the price level, interest rates, and money supply. At the 8quarter horizon, which is typically relevant for inflation targeting, about 11% of the
variance in prices is accounted for by monetary shocks and about 22% is due to interest
rate shocks. On the other hand, about 66% of the variance in prices is accounted for by
price shocks themselves. These results are consistent with the evidences from the impulse
response functions showing that the link between both money and interest rates and
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prices are not strong.

Table 4-7. Variance Decomposition for the VAR Models of M1, CPI, and R
Variance Decomposition of M1:
Period

S.E.

M1

CPI

R

1

0.047149

100.0000

0.000000

0.000000

2

0.064652

93.41382

6.269507

0.316673

3

0.068571

86.85242

12.60871

0.538870

4

0.070506

82.22692

17.24673

0.526351

6

0.083978

58.21458

33.27292

8.512507

8

0.100525

43.24267

39.50227

17.25506

12

0.135381

28.87714

51.48303

19.63983

16

0.166719

25.03489

56.12995

18.83516

Period

S.E.

M1

CPI

R

1

0.039185

2.857425

97.14258

0.000000

2

0.054129

10.34523

86.50209

3.152673

3

0.068080

7.963219

79.40089

12.63589

4

0.081169

7.645725

69.71520

22.63907

6

0.104341

10.62662

64.60144

24.77194

8

0.125532

11.06234

66.33822

22.59944

12

0.160929

13.80413

65.67071

20.52517

16

0.192029

15.66046

64.90764

19.43190

Period

S.E.

M1

CPI

R

1

9.752639

12.45092

29.39510

58.15398

2

12.74179

27.67709

17.55564

54.76728

3

13.51057

28.11452

15.66579

56.21970

4

14.06689

26.09188

17.62737

56.28075

6

14.32304

25.83888

19.42230

54.73882

8

14.43124

25.63324

20.02093

54.34584

12

14.52638

26.27323

19.94239

53.78438

16

14.54956

26.35385

19.97849

53.66766

Variance Decomposition of CPI:

Variance Decomposition of R:

Ordering: M1 CPI R
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4.3.3 Three-Variable VAR Models Including M1, CPI and NER

In this section, another three-variable VAR model including M1, CPI, and NER is
estimated in order to analyze the response of prices to nominal exchange rate and whether
there is a change in the response of prices to money innovations when we exclude the
interest rates and include nominal exchange rates as monetary policy instruments. To
determine if there is a stable relationship among M1, CPI and NER, again cointegration
analysis is applied as shown in Table 4.8. The results indicate 1 cointegrating equation at
5% significance level.

Table 4-8. Johansen Cointegration Test for M1, CPI, and NER
Intercept (no trend) in Cointegrating

Hypothesized Number

Equations

of
5% Critical

Cointegrating

Value

Equations

32.38522

29.68

None*

0.157131

15.02928

15.41

At most 1

0.116397

6.311124

3.76

At most 2*

Eigenvalue

Likelihood Ratio

0.288452

Notes:
1. Test Assumption: Linear deterministic trend in the data.
2. Lags Interval: 1 to 4.
3. A single asterisk denotes rejection of the hypothesis at 5% significance level. Likelihood Ratio test
indicates 1 cointegrating equation at 5% significance level.

Estimates of the cointegrating parameters from regressions among M1, CPI and
NER are displayed in Table 4.9. The cointegrating vectors are normalized by the
coefficient on M1 and reported in the form of an equation expressing money supply as a
function of price level and nominal exchange rate. The coefficient on the price level is
around minus one and statistically significant. This implies that there is a proportional
relationship between the money supply and prices.
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Table 4.9. Cointegrating Equation for M1, CPI, and NER
M1

CPI

NER

C

1.000000

-1.075320

0.093168

-8.791678

(0.16401)

(0.17562)

Log likelihood

274.4806

Since an unrestricted VAR does not assume the existence of cointegration, a
vector error correction (VEC) model is estimated with the first differences of the
variables. The coefficients of this model for M1, CPI and NER are given in Table 4.10.
The coefficients of inflation equation imply that the growth of money supply and nominal
exchange rates do not have an important effect on inflation. Their coefficients are both
small and statistically insignificant most of the time. In the long run, there is inertia in the
inflation process because at the third and the fourth lags, the coefficients on inflation are
high and statistically significant while they are small and statistically insignificant at the
first two lags.

Table 4.10. Vector Error Correction Estimates of M1, CPI, and NER
Sample(adjusted): 1988:2 2000:4
Included observations: 51 after adjusting endpoints
t-statistics in parentheses
Error Correction:

D(M1)

D(CPI)

D(NER)

CointEq1

-0.242062

-0.003576

-0.251473

(-2.46973)

(-0.04943)

(-1.70474)

0.238134

-0.224445

-0.552131

(1.69954)

(-2.17054)

(-2.61817)

-0.199063

0.214726

0.362921

(-1.32680)

(1.93931)

(1.60720)

-0.088935

0.020999

0.008346

(-0.58906)

(0.18847)

(0.03673)

D(M1(-1))

D(M1(-2))

D(M1(-3))
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D(M1(-4))

0.032317

0.143974

0.058395

(0.20893)

(1.26125)

(0.25084)

-0.106312

-0.227617

-0.636311

(-0.39281)

(-1.13960)

(-1.56212)

-0.443188

0.158805

0.416753

(-1.57713)

(0.76576)

(0.98538)

0.012625

-0.405506

-0.786010

(0.04856)

(-2.11331)

(-2.00859)

-0.500774

0.623638

0.210021

(-1.97674)

(3.33570)

(0.55083)

0.080760

0.181511

0.362402

(0.58399)

(1.77851)

(1.74117)

0.126065

0.066528

-0.142773

(0.88066)

(0.62975)

(-0.66268)

-0.178024

0.341353

0.433219

(-1.17473)

(3.05218)

(1.89937)

0.404778

-0.299435

-0.439797

(2.75049)

(-2.75704)

(-1.98559)

0.227322

0.056848

0.224289

(2.89420)

(0.98073)

(1.89731)

R-squared

0.484046

0.488666

0.392520

Adj. R-squared

0.302764

0.309008

0.179081

Sum sq. resids

0.100720

0.054856

0.228153

S.E. equation

0.052174

0.038504

0.078526

F-statistic

2.670135

2.719980

1.839027

D(CPI(-1))

D(CPI(-2))

D(CPI(-3))

D(CPI(-4))

D(NER(-1))

D(NER(-2))

D(NER(-3))

D(NER(-4))

C
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Log likelihood

86.42867

101.9234

65.57800

Akaike AIC

-2.840340

-3.447978

-2.022667

Schwarz SC

-2.310035

-2.917673

-1.492362

Mean dependent

0.135589

0.135513

0.125244

S.D. dependent

0.062484

0.046321

0.086669

Log Likelihood

274.4806

Akaike Information Criteria

-8.999241

Schwarz Criteria

-7.294689

The impulse response functions are shown in Figure 4.13. Exchange rate
innovations show some inconsistency in their effects on prices, that is, they are positive
until around the tenth quarter, and then become negative. In addition, they are relatively
small in magnitude. Moreover, as in the previous cases, prices respond negatively to
money innovations and these responses are not strong either. Furthermore, inertia again
shows itself in the responses of prices to their own shocks, which is positive, strong and
persistent. The inclusion of nominal exchange rates instead of interest rates into the
model does not change the results. The results confirm the inflation inertia and negative
response of prices to price shocks. Also, the devaluation shocks do not dominate as the
literature review suggests.
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Figure 4-3. Impulse Responses for the VAR Models of M1, CPI, and NER
Response to One S.D. Innovations ± 2 S.E.
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Table 4.11 presents the variance decomposition for this model. It supports the
results implied by impulse response analysis. At all time horizons, more than 70% of the
variance in prices is explained by their own innovations while money supply explains
less than 22% and nominal exchange rates explain less than 10%. At the two-year
horizon, which is equal to six quarters, exchange rates explain only 10% and money
supply explains only 18% of variation in prices. These results suggest that at the end of
two years that are considered to be relevant for inflation targeting, the exchange rates do
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not provide predictable information about the price levels.

Table 4-11. Variance Decomposition for the VAR Models of M1, CPI, and NER
Variance Decomposition of M1:
Period

S.E.

M1

CPI

NER

1

0.047312 100.0000 0.000000 0.000000

2

0.063634 93.81209 5.091749 1.096164

3

0.068040 84.79916 11.70425 3.496585

4

0.070436 79.14570 17.47924 3.375063

6

0.080890 60.67680 33.40118 5.922022

8

0.098693 46.54479 45.56470 7.890508

12

0.130618 37.20592 55.98897 6.805114

16

0.154115 33.86358 60.99582 5.140591

Variance Decomposition of CPI:
Period

S.E.

M1

CPI

NER

1

0.038384 2.842748 97.15725 0.000000

2

0.052511 10.57651 87.93102 1.492473

3

0.065520 9.396050 85.62942 4.974532

4

0.078037 9.606224 79.40923 10.98455

6

0.103744 17.75894 72.59841 9.642648

8

0.120664 20.19923 72.25856 7.542208

12

0.147551 21.91926 72.60191 5.478834

16

0.170285 22.13681 71.95198 5.911211

Variance Decomposition of NER:
Period

S.E.

M1

CPI

NER

1

0.069308 2.779103 47.16275 50.05814

2

0.111213 16.26910 35.37450 48.35641

3

0.136112 18.73226 36.33706 44.93068

4

0.154700 18.99356 35.09564 45.91080

6

0.183586 21.34728 35.67799 42.97472

8

0.195076 22.30971 38.21337 39.47692

12

0.207876 22.01703 42.85810 35.12487

16

0.220815 21.55417 46.36087 32.08496

Ordering: M1 CPI NER
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4.3.4 Four-Variable Models Including M1, CPI, R and GDP

In this section, four-variable VAR models including M1, CPI, R, and GDP are
estimated in order to see the contribution of the real output to price level. All of the
variables are in logarithmic form except for the interest rates, which enter as percentages.
Three seasonal dummies are included in the estimations to avoid the effects of
seasonality patterns observed in the real GDP series. As in the previous cases,
cointegration tests are performed as can be seen in Table 4.12.

Table 4.12. Johansen Cointegration Test for M1, CPI, R, and GDP
Intercept (no trend) in Cointegrating

Hypothesized Number

Equations

of
5% Critical

Cointegrating

Value

Equations

44.18668

47.21

None

0.188560

20.72333

29.68

At most 1

0.138419

10.06713

15.41

At most 2

0.047255

2.468817

3.76

At most 3

Eigenvalue

Likelihood Ratio

0.368758

Notes:
1. Test Assumption: Linear deterministic trend in the data.
2. Lags Interval: 1 to 4.
3. A single asterisk denotes rejection of the hypothesis at 5% significance level. Likelihood Ratio rejects
any cointegration at 5% significance level.

Given the evidence of non-stationarity and non-cointegration of the variables,
VAR models of the variables M1, CPI, R, and GDP are estimated including three
seasonal dummy variables, DUMMY1, DUMMY2, and DUMMY3. The models include
four lags of each variable and a constant. The estimation results are displayed in Table
4.13. The fit is good according to the R-squared obtained for each variable in the model.
The inclusion of the real output into the models lowers further the effects of money
supply and interest rates on prices because their estimated coefficients are both very
small and statistically insignificant. In addition, the inconsistency between the prices and
the money supply continues since the effects of money supply on prices are negative
except for at the second lag. Moreover, especially in the short-run, the inertia in prices
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still exists because the coefficient on CPI at the first lag is very high and statistically very
significant. The effects of the real output on the prices are not high either. These results
again suggest that the inflation results from inflationary expectations and is not
influenced by monetary policy instruments such as money supply or interest rates.

Table 4-13. Vector Autoregression Estimates of M1, CPI, R, and GDP
Sample (adjusted): 1988:1 2000:4
Included observations: 52 after adjusting endpoints
t-statistics in parentheses

M1(-1)

M1(-2)

M1(-3)

M1(-4)

CPI(-1)

CPI(-2)

CPI(-3)

CPI(-4)

M1

CPI

R

GDP

0.964454

-0.134438

-67.80698

0.270044

(5.19458)

(-0.91303)

(-1.81126)

(1.63633)

-0.304937

0.302617

76.30775

-0.524241

(-1.21604)

(1.52169)

(1.50919)

(-2.35200)

-0.075064

-0.060100

8.986905

0.607018

(-0.28339)

(-0.28610)

(0.16827)

(2.57822)

0.132322

-0.119494

-49.70858

-0.218894

(0.67230)

(-0.76555)

(-1.25257)

(-1.25123)

0.375198

0.794834

-127.2814

0.147658

(1.31882)

(3.52285)

(-2.21884)

(0.58392)

-0.503890

0.334297

146.9275

-0.153862

(-1.19838)

(1.00250)

(1.73300)

(-0.41168)

0.353660

-0.186417

85.28994

-0.105395

(0.86735)

(-0.57648)

(1.03740)

(-0.29080)

0.064697

0.052164

-84.58163

-0.003745

(0.22000)

(0.22367)

(-1.42645)

(-0.01433)
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R(-1)

R(-2)

R(-3)

R(-4)

GDP(-1)

GDP(-2)

GDP(-3)

GDP(-4)

C

DUMMY1

DUMMY2

DUMMY3

0.000483

0.001366

0.635208

-0.000917

(0.42308)

(1.50891)

(2.76003)

(-0.90424)

-0.000488

0.000571

0.125873

-0.000180

(-0.38475)

(0.56823)

(0.49239)

(-0.15998)

-0.001147

0.000286

-0.002079

0.001065

(-0.93017)

(0.29260)

(-0.00836)

(0.97144)

0.001684

-0.001288

-0.195234

0.000923

(1.36864)

(-1.31959)

(-0.78679)

(0.84349)

-0.000868

0.183081

18.26430

0.483009

(-0.00459)

(1.22086)

(0.47904)

(2.87377)

-0.479004

0.058446

78.11659

-0.244643

(-2.22800)

(0.34279)

(1.80201)

(-1.28019)

0.247734

0.041425

14.45851

0.310500

(1.09205)

(0.23026)

(0.31610)

(1.53988)

-0.000625

-0.093336

51.86069

0.164709

(-0.00292)

(-0.54992)

(1.20179)

(0.86584)

3.498221

-0.652419

-397.4061

-0.020570

(2.10805)

(-0.49574)

(-1.18770)

(-0.01395)

0.117549

-0.010910

-10.94549

-0.003743

(1.16764)

(-0.13665)

(-0.53922)

(-0.04183)

-0.061942

0.029470

5.676877

0.015161

(-0.48961)

(0.29372)

(0.22254)

(0.13482)

-0.079908

0.022049

-4.910163

0.282507

(-0.93902)

(0.32671)

(-0.28616)

(3.73491)
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R-squared

0.999631

0.999784

0.754034

0.978671

Adj. R-squared

0.999413

0.999656

0.607991

0.966006

Sum sq. resids

0.082380

0.051813

3349.255

0.065086

S.E. equation

0.050738

0.040239

10.23055

0.045099

F-statistic

4567.652

7803.072

5.163115

77.27778

Log likelihood

93.85425

105.9107

-182.0813

99.98074

Akaike AIC

-2.840548

-3.304257

7.772357

-3.076182

Schwarz SC

-2.090070

-2.553778

8.522836

-2.325704

Mean dependent

12.15212

4.003203

67.36346

4.567826

S.D. dependent

2.093410

2.169773

16.33997

0.244607

Log Likelihood

132.9898

Akaike Information Criteria

-2.038067

Schwarz Criteria

0.963846

The results of the impulse response analysis for 16 quarters ahead are displayed in
Figure 4.14. As can be seen from the graphs, the prices have almost no response to
money innovations and very little response to interest rates innovations. The responses of
prices to their own shocks, on the other hand, are positive, strong and persistent as in the
previous models. In addition, the responses of prices to real output innovations are
positive and get higher in the long run. As in the case of the first three models, the
response of money supply to price shocks is positive and persistent while the response of
real output to the same shocks is almost zero. The response of interest rates to price
innovations is positive and gradual in the short run but in the long run the response is
very small.

74

Figure 4.14. Impulse Responses for the VAR Models of M1, CPI, R, and GDP
Response to One S.D. Innovations ± 2 S.E.
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Table 4.14 reports variance decomposition of the model. The results are
consistent with those of the impulse response functions. Money supply does not contain
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any predictive information about the prices. The interest rates do not have a predictive
power on prices, either. At the eighth quarter, around 60% of the variance in prices is
accounted for by price shocks while around 30% results from output shocks. In the long
run, however, the contribution of price innovations to price variation declines to 34%
whereas that of output innovations increases to 55%. In this model, the proportion of
variance in prices attributable to money and interest rates innovations decreased further
because most of the variation in prices is due to output innovations.

Table 4-14. Variance Decomposition for the VAR Models of M1, CPI, R, and GDP
Variance Decomposition of M1:
Period

S.E.

M1

CPI

R

GDP

1

0.039802 100.0000 0.000000 0.000000 0.000000

2

0.057482 93.70982 6.020613 0.269544 2.70E-05

3

0.063882 87.12992 7.298257 0.857605 4.714216

4

0.065613 83.60669 8.332282 0.815379 7.245649

6

0.075339 64.34952 26.33521 3.209041 6.106231

8

0.088311 47.20809 39.99017 6.046217 6.755532

12

0.125957 23.33375 46.10210 7.432935 23.13121

16

0.169441 12.95723 39.72077 8.695249 38.62675

Variance Decomposition of CPI:
Period

S.E.

M1

CPI

R

GDP

1

0.031566 1.258133 98.74187 0.000000 0.000000

2

0.045165 1.993107 92.63258 3.425503 1.948810

3

0.058535 1.217558 86.35689 7.776879 4.648675

4

0.072363 0.820171 77.04638 12.23756 9.895884

6

0.093176 0.560121 69.51397 11.48052 18.44540

8

0.118966 0.477389 59.89646 9.345116 30.28104

12

0.168145 0.298791 45.21345 10.10048 44.38727

16

0.220860 0.237795 34.10247 10.48561 55.17412

Variance Decomposition of R:
Period

S.E.

M1

CPI

R

GDP

1

8.025506 4.611803 36.10895 59.27925 0.000000

2

9.982923 21.40832 24.48784 53.70686 0.396991

3

10.60132 20.49740 22.47294 50.69469 6.334976
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4

11.61044 17.86939 22.60738 42.39675 17.12648

6

13.07162 14.16792 18.85348 33.56520 33.41339

8

14.17868 12.25474 16.18787 29.95866 41.59874

12

15.28749 10.68547 14.19158 27.55110 47.57184

16

16.28750 9.473411 12.62831 25.72258 52.17569

Variance Decomposition of GDP:
Period

S.E.

M1

CPI

R

GDP

1

0.035379 0.404884 4.823713 0.015485 94.75592

2

0.041400 8.371596 4.256220 2.029445 85.34274

3

0.041934 8.243839 4.938710 3.636387 83.18106

4

0.042513 9.896611 4.911459 4.201289 80.99064

6

0.046756 9.629697 4.370969 11.09018 74.90916

8

0.047712 10.23092 5.107599 10.70289 73.95859

12

0.051846 9.607172 5.421915 10.67519 74.29573

16

0.055018 8.903963 5.138739 10.76977 75.18752

Ordering: M1 CPI R GDP

4.4 Comparisons of the Models and Conclusions

In this chapter, the dynamic relationships among money, prices, output, shortterm interest rates, and nominal exchange rates have been evaluated by making use of
VAR models in order to assess the statistical readiness of Turkey to meet the
requirements of inflation targeting. Unit root tests are performed. These tests suggest that
the data for M1, CPI, NER, R, and GDP are nonstationary, implying that these variables
have a stochastic trend.
Then, four different VAR models are estimated. Starting from a simple twovariable model including M1 and CPI only and adding some financial variables, the
relationship between inflation and monetary policy instruments, such as interest rates and
exchange rates, are examined. In the two-variable model, VAR evidence suggests that
inflation is an inertial phenomenon in Turkey, and money innovations are not
economically and statistically important determinants of prices, but price shocks are.
When the financial variables like interest rates or exchange rates are added into the
models, the results do not change. Variances in prices are mostly explained by their own
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shocks, the monetary policy instruments have little or no effect on prices. This means that
policy linkage between inflation and monetary policy instruments is not strong and
predictable. When the real output enters into the models, the relationship between
inflation and monetary policy instruments becomes weaker and more unpredictable
because the contribution of the real output shocks to prices is increasing in the long run.
In all cases, money innovations, devaluation or interest rate shocks do not dominate as
suggested by the literature review. However, there is a causal relation going from prices
to money, that is, price shocks cause money supply to increase.
On the basis of Johansen cointegration tests, we conclude that there is no
cointegration among these variables, except for the model containing M1, CPI, and NER.
This indicates that one cannot talk about a stable long-term relationship among those
variables. Briefly, according to empirical results suggested by VAR evidence, the direct
linkages between monetary policy instruments and inflation do not appear to be strong,
stable, and predictable. This may be cited as an argument for inflation targeting regime in
Turkey because for a successful inflation-targeting regime, monetary policy instruments
such as money supply, interest rates and exchange rates must contain predictable
information about the future path of inflation.
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Chapter 5 – Conclusions
This study has attempted to explain mainly the properties and prerequisites of
inflation targeting, other monetary policy regimes such as exchange rate and monetary
targeting, the issues concerning the adoption of inflation targeting in developing
countries, and its applicability to the Turkish economy. It contributes to the broad
literature about inflation targeting by evaluating the Turkish case.
Three prerequisites of an inflation targeting framework have been identified: a
degree of independence of the central bank, which is concerned with freedom from fiscal
dominance; having a sole target; and the existence of a predictable and stable relationship
between monetary policy instruments and inflation outcomes. In many developing
countries, these requirements are not satisfied due to the presence of seigniorage revenues
as an important source of financing public debts and the absence of commitment to low
inflation as a primary objective of the monetary authorities. In addition, most of them do
not have considerable exchange rate flexibility, substantial operational independence of
the central bank, and powerful models that explain the dynamics of the economy well and
that give successful inflation forecasts.
In order to assess the applicability of inflation targeting to the Turkish economy,
the satisfaction of the preconditions has been analyzed. First, the central bank
independence in Turkey has been examined by means of the law on the Central Bank of
the Republic of Turkey. It has been concluded that although recently the Central Bank of
Turkey has become instrumentally independent, ensured price stability as the primary
goal, started to be more transparent, and prohibited credit extension to the public sector,
there are still some problems about the appointment of the Governor and the share of the
Treasury within the bank. Second, the issue of having a sole target has been considered
and it has been observed that price stability was given the priority and any other objective
would be supported if and only if it is consistent with the price stability. Moreover, the
exchange rate has become more flexible since February 2001.
In the empirical work part of this study, the relationship between monetary policy
instruments and inflation outcomes in Turkey has been analyzed by making use of VAR
models. The econometric model was constructed upon Gottschalk and Moore’s paper,
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which provides VAR evidence to find the relations between the instruments of monetary
policy such as short-term interest rates and nominal exchange rates, and inflation rate in
Poland. The main differences between this study and that of Gottschalk and Moore are
that this study contains real GDP series instead of industrial production and German
industrial output, and four different VAR models starting from a two-variable model
including money supply and prices, and then, adding other monetary policy instruments
such as interest rates and nominal exchange rates in order to evaluate their contribution to
a VAR system for Turkey. Then, real GDP series were added to see their effects on price
level. Since these series had seasonality patterns three seasonal dummies were included
to remove the effects of seasonality patterns observed in the real GDP series. Like
Gottschalk and Moore, impulse response functions and variance decompositions were
analyzed in order to explore the dynamic structure of the systems. Gottschalk and Moore
found the evidence of strong relationship between exchange rate and inflation rate but
weak relationship between interest rates and inflation rate, in Poland, while none of these
two monetary policy instruments contain any predictable information about the inflation
rate in the case of Turkey.
This study has some differences from Woglom’s paper also, which investigates
the historical evidence to assess whether South Africa is a good candidate for an inflation
target. He reports the results of two estimations with different ordering of variables,
which are money supply, consumer price index, real GDP and nominal exchange rate
because he assumes a causal ordering of the structural shocks. He presents the variance
decompositions for different ordering assumptions to show their sensitivity to the
ordering assumption, that is, one with the exchange rate first; e, M, P, Y, and one with the
exchange rate last; M, P, Y, e. Like in the case of Turkey, he concludes that the small
importance of money supply and unpredictability of CPI equation hinders the
implementation of inflation targeting in South Africa.
This study differs from Hoffmaister’s paper too, which judges the successfulness
of inflation targeting in Korea. He estimates a model, which contrasts the behavior of
headline CPI inflation and that of underlying inflation following a shock in those prices,
which are excluded from headline CPI, and concludes that targeting headline CPI is
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appropriate and feasible in Korea. Like in this study, he also examines the effects of the
shocks to the exchange rate.
Empirical results in this study have suggested that the direct linkages between
monetary policy instruments and inflation do not appear to be strong, stable, and
predictable, in Turkey. In other words, the monetary policy instruments of money supply,
interest rates, and exchange rates do not contain any predictable information about
inflation, and they do not display a stable and predictable linkage with inflation.
Consequently, despite the fact that Turkey has satisfied the second condition of
inflation targeting, it has not met yet the first and the third conditions. So, Turkey is not a
good candidate for an inflation-targeting regime.
According to the empirical results found in this study, inflationary expectations
are the major causes of the high inflation in Turkey. The monetary authorities have to
decrease the influences of inflationary expectations by pursuing more transparent
policies, that is, by informing the public frequently about the changes in monetary policy,
explaining the reasons for those changes, what the new policy’s aim and the reasons of
the deviations from the targets when they occur. In this way, the credibility of the
monetary authorities might lead to decreases in inflationary expectations. In addition, the
problems associated with central bank independence have to be solved so that the central
bank can freely adjust its monetary policy instruments by using its discretion and conduct
monetary policy in a more efficient way. Moreover, the central bank has to have powerful
models to forecast domestic inflation. Since inflation in Turkey is mainly accelerated by
inflationary expectations, those models should heavily focus on inflationary expectations.
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