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Abstract

Taking into account that Brazil and Turkey have linghest basic interest rates in the
world, this analysis is concerned with the settiighe interest rate in these economies
focusing on two main points: to evaluate if Tayforule is adequate for explaining the
path of the interest rate in both economies; andewfy if the inflation targeting
adopted in these countries has the characterissitiot or flexible regime. The findings
denote that both central banks have adopted afexiflation targeting and that there
exists a strong persistence of the interest rateebVer, it is observed that the Central
Bank of Brazil (CBB) makes use of a Taylor rule d@fining the interest rate while the
Central Bank of the Republic of Turkey (CBRT) doest. Finally, the CBRT has a
more aggressive anti-inflationary policy than tHgBC
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1. Introduction

Two atypical cases of developing economies beckon aitention when the
interest rates of several countries in the lasadeare observed. The Brazilian and the
Turkish economies have the highest basic intesgstsin the world with a high degree
of volatility (Kannan, 2008). After the publicatioof Taylor's article (1993), the
development of structural models with the intentdrcapturing the behavior of central
banks based on interest rate reaction functionarbedhe focus of several researches.
These analyses are relevant especially for cosntvigere inflation targeting has been
adopted because besides allowing the observatidheoimpacts on interest rate from
inflation rate and output gap, Taylor’s rule pesrat reasonable forecast of the interest
rate.

Most of the studies in regard to the analysis ofila for interest rate take into
account central banks of developed economiescpéatly the cases of Federal Reserve
and the European Central Bahkhe lack of literature for the case of emerging
economies added to the anomalous environment irilBaad Turkey motivates this
study. Both economies have adopted inflation tangehistorically present two of the
highest interest rates in the world, and use therast rate as the main instrument in the
management of the monetary policy. In brief, anyamms from these cases can verify if
the adoption of inflation targeting is capable chiaving a low and stable inflation
together with a decrease in the interest rate.

Therefore this analysis is concerned with the rsgttif the interest rate in Brazil
and Turkey focusing on two main points: (i) to exsé if Taylor’s rule is adequate for
explaining the path of the interest rate in botlonemies; and (ii) to verify if the
inflation targeting adopted in these countries hharacteristics of a strict or of a
flexible regime? This paper is organized as follows: the next secshows the main
characteristics of the Brazilian and Turkish infiat targeting; section 3 makes an
analysis of the reaction function applied for tlases of Brazil and Turkey and also a
comparative analysis between them; and the labegaresents the conclusion.

2. Inflation targeting in Brazil and Turkey

In a general way an inflation targeting regimehsracterized by the definition
of an inflation target with tolerance intervals.cBuas in a principal-agent model, the
inflation target is defined by governments (prirad)pand must be achieved by the
central bank (agent). Moreover, the interest mtite main instrument available for the
central bank in the task for achieving the inflattarget.

Although it is recognized that the main objectofethe monetary policy under
inflation targeting is to assure a low and staliigation rate, the majority of central
banks accommodate fluctuations in output and enmpéoy. The fact that the central
bank’s reaction function considers the output gapsdnot mean that inflationary bias
will occur. The justification is that this monetamggime allows the use of discretionary
policies without implying a loss of credibility. Ishort, a possible advantage from the

! See, Clarida, Gali, and Gertler (1998), Taylol0@0) Carstensen (2006), Belke and Polleit (2007).

2 According to Svensson (2003), strict inflationgeting is one that neglects the real effects of the
monetary policy in the short and medium term arcl$ées on only the inflation control; while flexible
inflation targeting is one that maintains the skaiar price stability as the fundamental objectfoe
monetary policy, but recognizes the necessity tfavibzing the business cycle.
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use of inflation targeting is that if the targetasedible, the public will adjust their
expectations more quickly concerning the realizatbbthe target thus contributing to a
decrease in the interest rate.

The next two sections present the main charatterief the Brazilian and
Turkish inflation targeting, respectively.

2.1. Inflation targeting in Brazil

The inflation stability in the Brazilian econongya result of the introduction of
the Real plan in 1994. In the first period, froormdu 994 to January 1999, the nominal
anchor was based on a crawling peg system. Afierpiriod due to the change in the
exchange rate regime to flexible, in June of 1988 National Monetary Council
determined inflation targeting as the new stratiegyhe monetary policy in Brazil.

The main points concerning the introduction ofatiin targeting in Brazil are
present in Decree No. 3088 of June 21:

» The inflation targets will be established on teesis of variations of a widely known
price index;

* The inflation targets, as well as the toleranuerivals, will be set by the National
Monetary Council on the basis of a proposal byRimance Minister;

« Inflation targets for the years 1999, 2000, af@22will be set no later than June 30,
1999; for the year 2002 and subsequent years’teavgé be set no later than June 30,
two years in advance;

* The Central Bank is given the responsibility maplement the policies necessary to
achieve the targets;

* The price index that would be adopted for theppaes of the inflation targeting
framework will be chosen by the National Monetaryu@cil on the basis of a proposal
by the Finance Minister;

» The targets will be considered to have been nienever the observed accumulated
inflation during the period January-December ofhegear (measured on the basis of
variations in the price index adopted for theseppses) falls within the tolerance
intervals;

* In case the targets are breached, the Centrdt’8&vovernor will need to issue an
open letter addressed to the Finance Minister exptathe causes of the breach, the
measures to be adopted to ensure that inflatiamn®tto the tolerated levels, and the
period of time that will be needed for these meastw have an effect; and

» The Central Bank will issue a quarterly inflaticeport that will provide information
on the performance of the inflation targeting fravoek, the results of the monetary
policy actions, and the perspectives regarding@iiai.

One justification for the adoption of inflation ¢gating in the Brazilian economy
was due to the expectation that this monetary regiould eliminate the uncertainty
caused by the strong devaluation of currency in lbginning of 1999 and would
recover a nominal anchor for the economy. Furtheemthe use of inflation targets
guiding the public’s inflation expectation couldprnove the central bank’s control on
inflation. In the case of convergence between fiimileexpectation and inflation target,
denoting high central bank credibility, the task wod#ducing inflation can be
accomplished without increasing the interest ragkthus does not imply an increase in
sacrifice ratio.

The speech of the Governor of the Central BanBraiil (CBB) captures the
essence for the use of inflation targeting:

“The option that has proven to be most efficientctmduct monetary



policy is the inflation targeting regime. This st has explicit targets
for the monetary authority, which brings transpaseto the targets being
pursued and allows for reporting to society theohlie commitment to
the control of inflation. It is a system that reda¢he monetary authority's
discretion, and is especially effective in elimingtthe risks of political
influence in policy decisions.[...] A key purpose tbe inflation target
regime is to coordinate inflation expectations. fTl@ntributes to
fulfilling the targets and once the targets areiaad, credibility is
enhanced.” (Meirelles, 2003, p. 4)

Figure 1 shows the path of the inflation (measurgdational Consumer Price
Index (extended) — IPCA (official price index) aomuiated in the last 12 months
IPCA), of the interest rate (over/Selic rate sithe weighted average of the rates traded
in overnight repurchase agreements backed by gmernbonds registered in the
Special System of Clearance and Custody), andhflfegion targets adopted for Brazil.

Figurel
Evolution of Inflation and interest rate (%)
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Figure 1 allows observing that after the adoptadninflation targeting both
inflation and interest rate have similar paths.dBefthe adoption of inflation targeting
the behavior of inflation and interest rate are ti@ same. The correlation between
them was 0.37, but after inflation targeting it jued to 0.87. A justification for this is
that the interest rate became the main instrumentametary policy in the search for
the inflation target. Moreover it is observed ttia inflation targets were not achieved
in 2001 and 2002. The main reasons for these &aslur the achievement of the targets
were: instability in the American stock market, losses incurred by the American
companies, terrorism attack in USA, the announcéroéelectrical energy rationing,
the fall of economic activity in the world, the sis in the Argentine which in turn drove



away investment in emerging economies, the increaseiministered pricesand the
speculative behavior during the presidential etecti

The large part of the inflation in 2003 occurradhe first months caused by the
same factors that accelerated the inflation inpiteeious year — strong deterioration of
public expectation, strong currency devaluatiord high inflation. The environment of
uncertainty with the external capital reflow and thcrease in the interest rate from the
second half of 2002 implied a retraction in therepuic activity which abided in the
first months of 2003. In the first quarter, thelatibn achieved 5.1% (55% of total
inflation for the year). However, the second semreist characterized by a reversion in
the environment with recuperation of economic pectipe with a relative low and
stable inflation.

As a consequence of an environment marked byl anféthe inflation the CBB
promoted successive cuts in the interest rate.cbinebination of a fall in the interest
rate together with a favorable international enwinent and improvement in the trade
balance implied an appreciation of the exchange mahich contributed to the
convergence of the inflation expectation and thkation target. These positive effects
implied an increase in the economic activity andDecember of 2004 the interest
increased (17.75%) due to the new inflationary sues The inflation for the year was
7.6% which was very close to the upper limit of itigation target (8%).

Due to the tight monetary policy adopted from & quarter of 2004, the year
of 2005 was characterized by a fall in the econogrmwth. The favorable external
conditions together with the good trade balancelresiplied an appreciation of the
exchange rate which in turn facilitated the coneeg of inflation expectation and
inflation targeting. Notwithstanding, the CBB adeghta conservative behavior and did
not reduce the interest rate. Between January aad 2005, the interest rate increased
1.5 p.p. and after this remained stable at 19.7Gy in the second semester of 2005
the CBB understood that the inflationary pressuas aliminated and adopted a strategy
of reducing the interest rate.

For the first time since the adoption of inflatitargeting the inflation in 2006
was lower than the inflation target, 3.14% and 4.88épectively. In 2007 the inflation
corresponded to 4.46%, that is, 1.32 p.p. gredi@n the inflation observed in 2006.
The main reason for this increase in the inflatvees a result of the increase in the
demand of the Asian countries for agricultural cardities.

In August 2007 the accumulated inflation in theryesached 6.17% and the
inflation target was 4.5% together with a toleramarval of £2. This result is a
consequence of an imbalance between the expantidontestic demand and supply
under an environment marked by an increase in gniewdtural commodities. Behind
these prices increases there exists structurabriasuich as an increase in demand by
China and India.

2.2. Inflation targeting in Turkey

Turkey in the last three decades had an enviroheteracterized by high and
volatile inflation, massive dollarization with irddility in the financial sector, high
public debt, and low and unstable economic growthe weakness of the economy
implied a strong inertia in the inflationary dynamFurthermore, the crisis from the
second half of the 1990s (monetary crisis in 194an crisis in 1997, Russian crisis in

* Administered prices are prices defined by contraatd prices which are monitored depending on
previous government authorization, for example, pablic utility services, and petroleum derivasive



1998, and financial crisis in 2001) contributedatoincrease in economic vulnerability
(CBRT, 2005).

Under this bad environment the search for priabibty as the main objective of
the monetary policy together with transparent ridad a nominal anchor for public
expectations became necessary. After the finagdsis in 2001, the monetary policy
suffered several modifications and some instit@iochanges were implemented. In
brief, a flexible exchange rate regime and the nohiective of central bank became the
search for a low and stable inflation. MoreoverApril 2001, the Central Bank of the
Republic of Turkey (CBRT) became independent (La654/2001 — CBRT).

Concomitant with the above-mentioned changes, &y M001 the program
named “Strengthening the Turkish Economy — Turkeyiansition Program” was
launched. The main point was the high inflation pndlic debt which must be reduced
through tight monetary and fiscal policies togethwth structural reforms. As a result
inflation targeting was adopted.

According to Sureyya Serdengecti, ex-governorhef €CBRT, the success of
inflation targeting in Turkey would depend on sopneconditions, such as, central bank
independence, strong financial sector, and absefciscal dominance. It is also
relevant to note that the CBRT decided for a smdadhsition in the direction of
inflation targeting and in January 2002 adoptednaplicit inflation targeting for the
conduction of monetary policy. The main justificatifor this is that the government’s
fiscal discipline and the financial market staliktill had not been achieved.

“I would like to mention that the inflation targeg regime is not an end

in terms of monetary policy, but on the contrarycanmponent of an

uninterrupted ‘evolution’ process. So far, we h&ed to strengthen the

economy with the help of fiscal discipline and oimgp structural
reforms. | believe the independence of the CenBahk and the
enhanced transparency and accountability will lzentiain tools to cope

with challenges as they were in the previous périg&ireyya

Serdengecti - CBRT, 2006)

After 2002 the disinflation process positively eaffed the economy (positive
economic growth rate and progress in financial istgh Nowadays the financial
markets are less fragile and the country risk leenlalling since 2001. Moreover, both
nominal and real interest rates together with tb&atility in the exchange rate are
decreased. The integration of the Turkish econonti the international market is
growing and thus promoting a greater competitiveroégshe economy.

Figure 2 shows the path of inflation rate accunadan the last 12 months
(measured by CPI) and of the interest rate (Intesnal Money Rate) before and after
the adoption of inflation targeting. In additiorhet annual inflation target and the
tolerance intervals are presented.

From the middle of 2002, the inflation and intéreate have decreased
considerably and in 2006 and 2007 the inflatiorgg¢airwas not reached. After the
adoption of implicit inflation targeting the path ioflation and interest rate are similar.
The correlation between these variables jumped fr0r26 (1998 to 2001) to 0.92
(2002 to 2005

From 2002 to 2006 the tight monetary and fiscdicps were implemented
along with structural reforms (for example, intratdan of new currency), institutional

* Due to the short sample in the period after adoptf explicit inflation targeting (January 1006 to
August 2008) and the occurrence of economic turnibé correlation between the variables of -0.22
cannot be considered credible.



changes and adaptation to the flexible exchange Ast a result, the implicit inflation
targets were reached for four years consecutivehtributing to a development of
monetary policy credibility and the interest ratasweduced over time.

Figure2
Evolution of Inflation and interest rate (%)
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After the adoption of explicit inflation targetifighe inflation targets were not
reached. In according with the Inflation ReporOBZ, the main reason for the failure in
the achievement of the target in 2006 was in langasure the result of the increase in
the agriculture prices. Moreover, the increaseénengrice of oil in the first half of 2006
and the devaluation of currency provoked an advienpact on prices of energy. This
negative environment forced the CBRT to raise digcy rate.

In December 2007 the inflation reached 8.39% alibegeupper limit (6% a.a.).
Based on the Inflation Report I-2008 the failuretioé central bank in achieving the
inflation target was due to the increase in the iathtered prices and food prices.
Furthermore the impact caused by the increaseermptite of oil cannot be neglected.
The bad economic environment did not stop and ive R008 inflation reached 10.61%.
Besides this the economy was experiencing difficidtthe international credit market
and the economic activity is decreasing.

3. Taylor’s rule for Brazil and Turkey

Due to the fact that both Brazil and Turkey hastepded inflation targeting as a
guide for public expectation, presenting a histairhigh interest rate and the use of this

® “The main innovations in the full-fledged regimancbe listed as follows: (i) Decisions were to kel

on a voting basis in which the Monetary Policy Cattee assumed the whole responsibility on setting
the interest rates; (ii) A multi-year target honzaas set and medium term inflation forecasts were
published in the new ‘Inflation Report’; (iii) ThHEBRT committed to be accountable in case of sizeabl
deviations from the target.” (Kaytanci, 2008, b}-



variable as the main instrument in the searchHerinflation target, this section makes
an analysis of their central banks’ reaction fumtsi based on Taylor’s rule.

Besides the evaluation of several relevant maom@unic variables (inflation,
output gap, exchange rate, monetary aggregate)atiady/sis is also concerned with
which type of inflation targeting is applied. Inhet words, it is possible to detect if the
monetary regime is strict (focus only on inflatioa) flexible (besides inflation a
response to business cycle).

Taylor’s rule applied in this study is based ortkBeand Polleit (2007), that is,

(1) it :/jt—1+(1_p)[:80+:8]yt +ﬁz(7z_77*)]’
where | is the short term interest raigjs the ouput gapsz is the inflation rates2* is

the inflation target,B, are S, reflect the long-run weight of the variables outgap and
the inflation ratep is the smoothing parameter.
In addition to equation (1) the annual growth rattenoney balances M3A(m,)

was introduced in the baseline model. The intradncdf Am allows us to verify if the

increase of this monetary aggregate implies pressarinflation (Altimari, 2001) and
on output gap (Coenest al.,2001) and thus demands an increase in the intextsst
Hence,

(2) it :,oit_1+(1—,o)[,6’1+,82yt+,83(7z—n*)+,84Amt].

Claridaet al. (1998), and Ball (1999) included the nominal exaerate EX)
in the rule for determining the interest rate. Tdea is that some central banks increase
the interest rate in response to a devaluatiomotacy. Notwithstanding, it is not clear
if the central banks react in a direct manner taati@ns of the exchange rate and if the
changes in the exchange rate impact on inflatiocsh thms on the interest rate (Ball,
1999).

Calvo and Reinhart (2000) show that a large paenoerging economies that
adopted flexible exchange rate regime use mongtaticy for intervention in the
exchange rate market. According to these autharsercy devaluations imply impacts
not only on inflation but also on public debt doetlie fact that part of it is indexed by
exchange rate. Therefore a behavior is created kramsv‘fear of floating”, which in
turn, justifies the introduction of the nominal aange rate EX) in Taylor's rule.
Hence,

3) I :/jt—1+(1_p)[,80+:8]yt +ﬂ2(ﬂ;—7’["‘)+ﬁ4EXt].

For the estimations of rules the Generalized MétbbMoments (GMM) was
adopted. The justification for the use of GMM isedto the fact that when OLS
estimations have problems of serial autocorrelati@mteroskedasticity, or nonlinearity,
which is typical in macroeconomic time series, tmsethod implies consistent
estimators for the regressions (Hansen, 1982; Betuath, 2003).

The choice of instrumental variables in GMM musewliwo criteria (Caner,
2008): (i) the instrumental variable must be stigpngprrelated with the endogenous
variables; and (ii) the instrument cannot be caiesl with the structural errors, that is,
the instrument must be an exogenous variable. Falyazing the quality of the
instruments adopted in this study a standard Jwest performed. A better J-statistic
indicates the greater the probability of the instemts being orthogonal and thus proper.

Taking into account the points above and the aralysade by Claridat al.
(2000); Ullrich (2003); and Belke and Polleit (200lAags of: interest rate, departures of
inflation from the target, monetary growth and exahe rate (when present in the
model) were considered as instrument variables.



3.1. Analysis of the Brazilian reaction function

The data (monthly) in regard to the Brazilian emoy were collected in the
Central Bank of Brazil Web Site (www.bcb.gov.bry the period July 1999 to August
2008 and corresponds to: interest raje- (over/Selic rate; departure of inflatiom) (
measured by IPCA accumulated in the last 12 mdntins annual inflation targett) —
that is - (77— 77*) ; output gapyf) is the departure of natural log of GDP (at cutriace)
deflated by IPCA from potential GDPmonetary growthNI3) — annual growth rate of
money balances M3; nominal exchange r&$) ¢ R$/US$.

For avoiding the spuriousness problem in the edtons, unit root tests
(Augmented Dickey-Fuller — ADF, Phillips-Perron P Pand Kwiatkowski-Phillips-
Schmidt-Shin - KPSS) were carried duEhe results indicate that, (77— 77*) , andi are
[(0), while M3 andEX are 1(1).

Table 1 shows the estimations for the Braziliagldigs rule based on the three
specifications. The positive relation regardinglatibn and interest rate denotes that
departures of inflation from the target provokeiacrease in the basic interest rate.
Notwithstanding, the coefficient concerning inftatiin the three specifications suggests
that the response of the CBB to departures oftinflsfrom target is low £, <1). This
result deserves attention because it is differesrhfthe original Taylor’s rule where a
B, >1 assures that an increase in the nominal inteagsimplies an increase in the real
interest rate smoothing the impact caused by thmartiere of inflation from target
(Belke and Polleit, 2007). Moreover, according trith (2003), a £, lower than 1

could indicate a loss of efficiency of the monetpplicy. However, it is important to
note that the reaction functions used are not 8pdcifor capturing demand or
technological shocks (Giannone, Reichlin, and S08a2).

The analysis concerning the output gap and theonmg interest rate term is
significant revealing a strong CBB reaction to bBusiness cycleg¢s, >0). The strong

response suggests that the CBB adopts a flexifi&ion targeting.

It is important to highlight that the initial ped considered in this analysis is
characterized by a high inflation rate and threasecutive years with the inflation
target were a failure (2001, 2002, and 2003). Asoasequence, it is natural that
departures of inflation from target contribute to iacrease or stabilization (at a high
level) of the interest rate. Furthermore, the outgap in the period did not present a
motive for reduction in the interest rate. Therefdhere exist reasons that explain the
inclination to increase/maintain the interest ratentified by the high coefficient of
smoothing interest rate term in the specifications.

The introduction of monetary growth in the modg&lq(2)) neither presents
statistical significance nor creates changes in thikcomes found in the first
specification. On the other hand, the introductioih exchange rate in the third
specification denotes a negative sign and a staisignificance that is consonant with
the results found by Ball (1999), Taylor (2000)ddelke and Polleit (2007). In other
words, an increase in inflation promotes an in@easthe interest and consequently
provokes an appreciation of the exchange rate ltlgerestraining the inflationary
pressure.The high coefficient forf,indicates that for the Brazilian economy the

® It is the HP filtered natural log of GDP. Due keftfact that the HP filter decomposes a time sémtesa
cyclical component and a trend, the HP trend &rpreted as the potential GDP.
’ The tests are available on request from the asithor



variation of the exchange rate is relevant forititerest rate. Moreover the introduction
of the exchange rate in the estimation did notielte the statistical significance of the

other variables.

Tablel
Brazilian Taylor’s rule estimations (GMM) - i
Regressors Eq(1) Eq(2) Eq(3)
i1 p  0.9167" 0.9187" 0.9301"
[50.418] [56.189] [63.9370]
(0.0182) (0.0164) (0.01455)
Constant fo  2.5367" 2.55402" 2.5014"
[69.4788] [79.7698] [52.3999]
(0.0365) (0.0320) (0.04774)
y p 15272 1.3918" 2.2174
[1.6429] [1.6458] [2.0060]
(0.9296) (0.8457) (1.1054)
- IT* p.  0.6696 0.6768" 0.7181"
[5.7392] [6.0376] [5.8755]
(0.1167) (0.1121) (0.1222)
AM3 B 0.01515
[0.6001]
(0.0252)
AEX Ba -2.0589
[-1.9263]
(1.0689)
J-Statistic 0.1115 0.1374 0.1229
p>0.95 p>0.95 p>0.95
Adj. R 0.9821 0.9822 0.9815
RMSE 0.109 0.121 0.099

Note: Asterisks denote significance at the 1% (5% (**) and 10% (*) levels,
respectively. Standard error between parenthegksstatistics between brackets.

The outcomes of the estimations in table 1 shoet tine coefficient of
smoothing interest rate term is close to 1 and tbusals a high persistence effect of the
interest rate. In addition, the coefficient of atfon (5, ) is lower than the coefficient of

output gap () in all specifications, which in turn denotes thlaeé CBB takes into

consideration both inflation and business cyclasdecisions regarding interest rate.
Finally the forecast error statistics given by fReot Mean Squared Error (RMSE)
indicate that Eq(1) and Eq(3) are the better sjpatibns.

3.2. Analysis of the Turkish reaction function

The Turkish data (monthly) were collected in th&RI, Turkstat, and
International Financial Statistics for the pericghdary 2002 to August 2008 which
corresponds to the time of implicit and explicitflation targeting. The following
variables were used: interest rate—{ Interbank Money Rate; departure of inflation (
measured by CPI accumulated in the last 12 momtms &nnual inflation target) —
that is - (77— 7*) ; output gapyj) is the departure of natural log of GDP (constaites)

from potential GDP; monetary growtiM8) — annual growth rate of money balances
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M3; nominal exchange rat&X) - YTR/USS.
The outcomes of the unit root tésfer the series which correspond to the
above-mentioned variables denote thandEX are 1(0) while (77— 77*) , i, andM3 are

I(1).

Table 2 shows the estimations for the Turkish d@&glrule based on the three
specifications. The coefficients for departure mifation from target are positive and
significant in all specifications. Hence variationthe inflation provokes variation in
the interest rate in the same direction. Over téeopd of implicit inflation targeting
(2002 to 2006) the volatility of both inflation amterest rate were high. Under explicit
inflation targeting the behavior of these variabigedess volatile (exceptions are the
middle of 2006 and the end of 2007).

Table?2
Turkish Taylor's rule estimations (GMMY#
Regressors Eq(1) Eq(2) Eq(3)
Aivs p 0.6057" 0.6010" 0.7202"
[12.0489] [29.5169] [16.0219]
(0.0503) (0.0204) (0.0450)
Constant Bo -0.0040 -0.0075" -0.0169"
[-1.5667] [-4.7941] [-4.1026]
(0.0026) (0.0016) (0.0041)
y A 0.0397 -0.0388" -0.0127
[1.6593] [-2.7572] [-0.3602]
(0.0239) (0.0141) (0.0353)
Amr—r* P 0.0564 0.0506" 0.1956"
[1.9651] [5.0146] [3.7615]
(0.0287) (0.0101) (0.0520)
AM3 B -0.0017"
[-3.1218]
(0.0005)
EX Ba -0.5203"
[-3.2090]
(0.1621)
J-Statistic 0.1585 0.1720 0.1720
p>0.95 p>0.95 p>0.95
Adj. R 0.2289 0.2289 0.0986
RMSE 0.040 0.043 0.040

Note: Asterisks denote significance at the 1% (5% (**) and 10% (*) levels,
respectively. Standard error between parenthesktstatistics between brackets.

The specifications in table 2 show distinct resuitt regard to the output gap.
The first specification exhibits a positive andngigant coefficient, that is, an increase
in the output gap implies variations of the intémade. However, with the introduction
of the variation of the monetary growth (secondcgmation) and the exchange rate
(third specification), the sign of the coefficightbecame negative. Notwithstanding the

® The tests (ADF, PP, and KPSS) are available omestgrom the authors.
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coefficient in the third specification is not ssitally significant. Therefore it is not
safe to make an affirmation based on this result.

The outcomes concerning the smoothing interest rae reveal a strong
persistence of the interest rate and are in acnoedaith those found by Aklan and
Nargelecekenler (2008). The introduction of the etary growth shows that the
coefficient f3 is negative and has statistical significance. @fwee, variation in the
monetary growth may imply a decrease in the vanatif the interest rate.

The use of the Taylor’'s rule with exchange rateaagaction function of the
CBRT has two main motives (Kaytanci, 2008): firstgince 2002, the short term
interest rate is the main instrument of the moiwyeparicy; and secondly, the currency
devaluation provokes an increase in imported gobd® to the fact that the Turkish
economy depends on the importation of raw matetizd, exchange rate has an
important role on inflation and thus on interesgeraccording to Berument and Gunay
(2003) the exchange rate volatility is an importdeterminant of the interest rate, thus,
as expected, the coefficient for the exchange isatstatistically significant and has
negative sign (see table 2).

It is important to note that the period 2002 to 206 characterized by a
systematic process of decreasing the interestatethe exchange rate, the behavior is
asymmetric, however with an inclination for strangrency valuation (YTR/US$=1.60
in December 2002 and 1.35 in December 2005). Affteradoption of explicit inflation
targeting the currency valuation is more accentla@nd less asymmetric
(YTR/US$=1.17 in August 2008).

The result suggests that the CBRT does not ussy/lafrTs rule. It is important to
highlight that the period in analysis is marked dgveral structural and institutional
changes (adoption of flexible exchange rate regexeption of a new currency, etc.).
This finding is not rare in the literature. Accardito Pongsaparn (2002, p. 16):
“Although it appears that there is no explicit rg@e function and interest rate has been
accommodative, interest rate does have a role flneimcing inflation and exchange
rate.”

3.3. A compar ative analysis of the Brazilian and Turkish reaction functions

With the objective of verifying possible similagis and differences in regard to
the use of the interest rate in the conductionhef Brazilian and Turkish monetary
policy, this section makes a comparative analyiss important to stress that this
comparison is possible because both countries $iaviéar characteristics (see table 3):
are developing economies, have adopted inflatiogetang, use the interest rate as the
main instrument of the monetary policy, use flegibkchange rate regime, adopted new
currency, adopted strategy for improving the pubiebt profile, and have the highest
interest rate in the world.

Due to the objective and for simplifying the comgan we decided to use the
same set of variables present in the previous®exif4.1 and 4.2) with the series in
level. Table 4 shows the outcomes for GMM estinretion regard to the Brazilian and
Turkish Taylor’s rule taking into account three Gfieations based on equations 1, 2,
and 3. It is observed that in both economies thedficient of smoothing interest rate
term is quite high (close to 1) in all specificaiso A possible justification for this result
is that a high persistence of the interest ratelus to a period with considerable
disinflationary process. Moreover, the practicsmioothing interest rate is based on the
argument that strong adjustments of the interdstcauld imply disastrous effects for
the financial market. The high volatility in thet@nest rate could imply a difficulty in
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the formation of expectations by economic agenis tmpairing their decision-making.

In addition, sudden changes in the interest ratg caase an imbalance between assets
and liabilities of financial institutions. Besidethis, the process for developing
credibility explains the conservativeness of thenticé bank behavior in these
countries’

Table3
Comparison Brazil and Turkey
BRAZIL TURKEY

Adoption of inflation 1999 2002 (implicit IT)

targeting 2006 (explicit IT)

29.75% Dec/02 (target 35%)
0 0
Inflation 8.94% Dec/1999 (target 8 % 9.65% Dec/06 (target 5%)

6.17 % Aug/08 (target 4.5% 11.76% Aug/08 (targeh 4

44% Dec/02
17% Dec/06
16.75% Aug/08

19% Dec/99
12.92% Aug/08

Interest rate

Exchange rate 1.84 Dec/99 122 Becjgé
(US9) : ec

1.61 Aug/08 1.17 Aug/08
Adoption of new 1994 2005

currency
Adoption of flexible 1999 2001
exchange rate regime

Strategy for improving 2002 2001

public debt profile

Failure of inflation target 2001, 2002, and 2003 2006 and 2007

Sources: CBB and CBRT.

In a general way the coefficients for output gap positive and statistically
significant. As a consequence, there is no douditttie central banks in both countries,
besides being concerned with inflation, take intwaoaint the stabilization of the
business cycles. The coefficients for the Turkistonemy are greater than the
coefficients for the Brazilian economy. This resalight be a consequence of the
structural and institutional changes in the peroder analysis in Turkey. In regard to
Brazil, it is important to note that the successthe control over inflation and the
stabilization of the economy date from the intrathrcof the Real plan in 1994,

In agreement with the theoretical view, the cagfits for departure of inflation
from its target are positive and statistically $iigant. Once again, the coefficients for
the Turkish economy are greater than the Brazéieonomy which in turn reveals a
more aggressive policy against inflation by the GBRan the CBB. Furthermore, it is
observed that for Turkey the coefficient is greéit@n 1 in all specifications. Therefore,
it is assured that an increase in the nominal @sterate implies an increase in the real
interest rate and thus smoothing the shocks cabgedepartures of inflation from

target.

° “In most new inflation targeting regimes, espdyiabhen initial inflation is high and a period of
disinflation is required, inflation expectationgdrigh and credibility is low.” (Svensson, 2003,().
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Table4

Brazilian and Turkish Taylor’s rule estimations (GMNI- i

BRAZIL TURKEY
Regressors Eq(1) Eq(2) Eq(3) Eq(1) Eq(2) Eq(3)
i1 p 0.9167*** 0.9333**  (0.8680*** | 0.9707*** 0.9724*** 0.9572%*
[50.4175] [80.5863] [58.2726] [125.5158] [213.9112][192.3718]
(-0.0182) (-0.0112) (-0.0149) (-0.0077) (-0.0045) -0.Q050)
Constant f, | 2.5367*** 2.1561%** 2.0310*** 1.9501*** 1.5151** 1.2273***
[69.4788] [13.3508] [22.2768] [6.9073] [4.3989] 3228]
(-0.0365) (-0.1615) (-0.0912) (-0.2823) (-0.3444) -0.2306)
y in 1.5272* 1.4598* -0.4901 2.0934*** 1.7227** 1.3599~
[1.6429] [1.8447] [-1.1510] [2.5367] [3.9595] 234
(-0.9296) (-0.7913) (-0.4258) (-0.8252) (-0.4351) -0.%774)
T—71* B> | 0.6696*** 0.7082***  (0.5139*** 1.1102%** 1.6354*** 1.1719***
[5.7392] [6.0999] [7.6637] [2.8146] [4.2087] [5.8893
(-0.1167) (-0.1161) (-0.0671) (-0.3945) (-0.3886) -0.1992)
M3 B3 0.0200%*** 0.0024
[2.5695] [0.5887]
(-0.0078) (-0.0041)
EX Ba 0.7391%** 2.1558***
[6.6658] [3.7477]
(-0.1109) (-0.5752)
J-Statistic 0.1115 0.1495 0.1299 0.1507 0.1872 0.1618
(p>0.95) (p>0.95) (p>0.95) (p>0.95) (p>0.95) (re8).
Ad;. R 0.9821 0.9796 0.9829 0.9880 0.9877 0.9889
RMSE 0.109 0.129 0.129 0.166 0.286 0.250
RMSE 0.039 0.033 0.045 0.166 0.128 0.163

(subsample)

Note: Asterisks denote significance at the 1% (3% (**) and 10% (*) levels, respectively.
Standard error between parentheses and t-statisttosen brackets. RMSE (subsample): Brazil
- June 2005 to August 2008, and Turkey — June 20@@&igust 2008.

The introduction of monetary growth in estimatiaisoth economies increased
the coefficient regarding inflation and decreaskd toefficient of output gap. It is
important to highlight that the monetary growthfpens an important role from June
2005 in the determination of the interest rateha Brazilian economy. Through the
shaded area in figure 3 (Eq 3) it is possible tteribat the use of monetary growth in
Taylor's rule implies the best specification forrdoasting the interest rate. This
observation is confirmed by the RMSE test for thessample period (see table 4).

Figure 3 shows that Taylor’s rule, most of the timedervalues the behavior of
the interest rate, however it fits for periods with shocks. The response to the shocks
in 2002 and 2005 is not captured in an adequatenendor specifications Eq(1) and

Eq(3).
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Figure3
Brazil — Interest rate and forecast using Taylatge (out-of-sample) - GM#M
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For the Turkish economy a continuous and accerduaguction in the interest
rate until the beginning of 2006 is observed inpogse to the adoption of implicit
inflation targeting. After the adoption of expligitflation targeting an increase in the
interest rate is detected. The introduction of ntarye growth became relevant in
Taylor’s rule from the middle of 2006 (see figure 8uch as observed in the Brazilian
case, the RMSE test strengthens the relevance o&temy growth in the subsample
period (see table 4). Furthermore, in all spedices, the results of forecast from
Taylor’s rule undervalue the observed interest rate

The coefficients for the exchange rate are pos#mnve statistically significant for
both countries. The introduction of this variabiethe estimations promoted a decrease
in the parameters of the smoothing interest rate s.nd of the output gap.

The strong process of currency valuation in thekiBlireconomy contributed to
the control of the inflation and for systematicuetion of the interest rate in the period.
Notwithstanding, in 2006 there was a strong culyethevaluation due to the fall of
foreign direct investment which affected all emeggieconomies. In response to the
devaluation of currency and to the inflationary dhahe CBRT increased the interest
rate from 13.25% in May 2006 to 17.50% in June 2006act, when the Turkish Lyra
was devaluated, the CBRT attempted to stop the memethrough an increase in the

19 According to Inoue and Kilian (2002) in-sampletsesf predictability are at least as credible as th
results of out-of-sample tests.
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interest rate.

Figure4
Turkey — Interest rate and forecas% using Tayloule (out-of-sample) - GMM
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An overshooting of the exchange rate occurretiénBrazilian economy in 2002
due to the presidential electoral crisis which imeghlan increase in the interest rate.
Further, in 2005, the CBB increased the interdst iraresponse to the beginning of the
American crisis which promoted a devaluation of thalar in relation to the other
currencies.

Taking into account the whole period, it is obsertieat specification Eq(1) is
that which represents the best capacity of foremador both economies. However,
when the subsample period is considered the mgngrawth becomes relevant for
forecasting the interest rate and thus cannot gkeaied in the future studies.

In brief, it is possible to conclude that, except the period of crisis, Taylor's
rule explains well the behavior of the Braziliateirest rate. On the other hand, for the
Turkish economy Taylor’'s rule undervalues the ieserrate and does not capture the
main oscillations which in turn suggest that theRIBloes not make use of this rule for
defining the interest rate.

4. Concluding remarks

The results for the Brazilian economy denote tiet CBB makes use of a
Taylor’s rule for defining the interest rate. Notistanding, this rule is not adequate for
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periods where shocks on economy are observed famgle presidential electoral
crisis in 2002/2003 and the devaluation of the atolh 2005). It is observed that the
CBB reacts to departures of inflation from targatldo an increase in output gap
increasing the interest rate. The statistical $icgmce for the coefficients regarding
output gap indicates that the CBB is concerned tighbusiness cycles. It is important
to note that the high coefficient fgf,reveals that the variation in the exchange rate is

not negligible in the rule for determining the irgst rate.

In regard to the Turkish economy, the resultsaat that although the main
objective of the CBRT is the price stability withdacreasing interest rate, it does not
use Taylor’s rule in an explicit way. The coeffigie for variation in the departure of
inflation from inflation target are positive thusvealing the occurrence of variations in
the interest rate as a response. In regard toutpeibgap the results are not conclusive.
On the other hand, the introduction of variatiofsnonetary growth and of exchange
rate is relevant in the determination of the inderate.

The comparative analysis for Brazil and Turkeyw#d identifying that both
central banks have adopted a flexible inflatiogééing and that there exists a strong
persistence of the interest rate. The high smogtbkiifiect in the interest rate denotes
that the central banks are concerned with the temuof the interest rate volatility
which in turn contributes to improve public expeictas and central bank credibility.

Although the adjustment of Taylor’s rule to thesetved interest rate in Turkey
is not well fit, the high coefficients in the esttions indicate that the CBRT has a more
aggressive anti-inflationary policy than the CBBheTintroduction of the monetary
growth showed an important role of this variable flrecasting the interest rate in the
last years for both economies. Finally, it is imtpat to note that in spite of the high
interest rates in these economies, a systematiactied of them is observed thus
indicating a movement of convergence with the sderrates practiced in other
countries.
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