Monetary Policy Rulesin Practice

Evidencefrom Turkey

Hakan Berument
Department of Economics
Bilkent University
Ankara, Turkey
Phone+ 90 312 290 1643
Fax: + 90 312 266 5140
e-mail; berument@bilkent.edu.tr

and

Hakan Tasgi
Department of Economics
University of North Carolina
Chapd Hill, NC 27599-3305
USA
Phone+ 1 919 489 1991
Fax: + 1 919 966 5948
e-mail: hakan@email.unc.edu

July 2003

Abstract
This paper estimates aforward |ooking monetary policy reaction function of the Centra
Bank of the Republic of Turkey by considering the period from 1990:01 to 2000:10. When
the spread between the interbank rate and depreciation rate of the loca currency istaken as
apolicy tool, the empirical evidence suggests that the Turkish Central Bank responds to its

foreign exchange reserves, output and M2 growth not the forward, current or lagged
inflation.

JEL Classifications: E52, E58 and F41.
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LiIntroduction

After nearly adecade of high inflation, a number of important central banks began a concerted effort
to rein in inflation during the 1980’ s. The net effect was the trangition from a globa environment, where
inflation seemed a virtudly intractable problem, to the current era where the magjor economies of the world
enjoy relative price gahility. Therefore, inflation targeting has been implemented to some degree in some of
the developed countries and several emerging markets to decrease and stabilize high inflation levels.

Clarida, Gdi and Gertner (1998) assess how policy was conducted for the central banks of France,
Germany, Itay, Japan, the UK and the US. For the three developed countries, Germany, Japan and the US, a
forward looking inflation targeting has been witnessed. In addition, it appears that those centra banks are
inclined to have awatchful eye on the deviations of output from itslong run level.

While considering the developing countries with high chronic inflation, such as Turkey, the main
targets of a centrd bank are not quite evident. The Central Bank of the Republic of Turkey (CBRT) openly
declared that it has balance of payment as its policy objective but is dso concerned with the stability of
financid markets and inflation. Beginning in the early 1980's, by declaring or not declaring, CBRT targeted
items on itsthe balance sheet, such as net domestic assets or reserve money, as intermediate targets. Despite
the recurring disinflationary stabilization programs declared so far, it is evident that such programs have not
been successful.

With this ingpiration, Berument and Maatydi (2000) identified the implicit reaction function of the
CBRT within the period 1989:07 to 1997:08 by following the method of Clarida Gali and Gertner (1998).
Both of these papers followed Bernanke and Blinder (1992) while choosing the central bank’s overnight
interbank interest rate as their policy tool. The empirica evidence indicates that the CBRT responds to the
lagged inflation rate rather than the future rate. M2 growth is targeted on an annua basis and output-
targeting policy isimplemented.

Berument (2004) states that central bankers of small open economies like Turkey have concerns like
currency subgtitution and the leve of foreign exchange reserves. Because of the highinflation and
dolarization, agents choose to hold foreign currency to guard themselves against inflation, and the central
bank may monitor the foreign reservesin order to diminate the risk of speculative attack or abaance of
payment crisis. In order to take these into account, he offers a new policy variable: the soread between the
interbank interest rate and the currency depreciation. This paper assesses the role of the monetary policy by
using the spread as the indicator of the centra bank’s policy tool.

Section two below describes the specification In the third section, we describe our data set,
estimation procedure and present the empirica evidence on this specification. Section four concludes our

findings.

2.Methodology
Following Clarida Gali and Gertner (1998), we specify the central bank’ s reaction function as
S¢ =S8+ b (E[pun IW,]-p")+g(E[y, IW,]- y) D



where

s, =targetedpolicy vaiable of thecentralbank
s =policy vaiable of thecentralbank
p.,, =forwardnflation ratebetween tmetandn

p- = targetedinflation rate
y, =currentoutput

y =potential output

E =expectationoperator

O, =informationsetat timet

For the mgjor centra banks, the main operating instrument of monetary policy is a short term interest
rate (Sims, 1992). Goodfriend (1991) arguesthat even during the period of official reserve targeting, the
Central Bank had in mind an implicit target for the interbank interest rate. Berument (2004) argues that for
the Turkish case the spread between the interbank money market rate and the depreciation rate could bethe
indicator of the monetary policy of the CBRT due to the high inflation and dolarization. There is a trade off
between holding foreign exchange and domestic currency, the higher the interbank rate rdaive to foreign
exchange the higher the money demand. In order to tighten the economy, the CBRT increases the interbank
rate reldive to the depreciation of loca currency. Inthisarticle, the spread is taken as the instrument
varigble of monetary policy.

In order to account for persistence or autocorrelation, we specify the following relationship for the
actual spreact

s, =(-r)s +rs.,+n, 2)
Where the error term n isiid. After this specification, combining the patid adjustment equation (2) and the
target modd (1) yields the policy reaction function. In this case, our model can be rewritten as follows:

s, =(1- r)a+bp ., +ay)+rs.  +e, )

where a=s-bp  and

€ =- (1' r){bp t+n ~ E[pt+r| |Wt]+g(yt' E[yt |Wt])} +nt

However, our specification is more generd in this article. The role of other varigbles, such as
exchange rates and net domestic assets, in the reaction function can be tested directly. In order to generdize
thisidea, we add a new vector of variables that the centrd bank might consider when setting up its monetary
policy. Thus, our new model becomes:

s=1-r)@+bpu., +oy, tyz)+rs.,+e (4)

Different lag orders of the spread are considered and lag order 2 works best for our sample.
Therefore our specification takes the form:



ss=@-r -r )s;+r s +r_ s +n, whee |r +7r1 [|<1 (9

Subdtituting this specification to our model, the find model takes the form:
§ = (1' r,-r 2)(a +bpt+n O, +yzt)+ rS.,+r.S8.,+¢ (6)
Thiswill be the modd that we will use to assess the role of the monetary policy.

3. Data and Empirical Evidence

In order to estimate the specification, we gathered data from monthly time series spanning the period
from 1990:01 to 2000:10". All the data is taken from the electronic data delivery system of the CBRT. For
the spread, we use the difference between the interbank overnight money market rate of the CBRT and the
depreciation rate. Depreciation is the monthly logarithmic difference of the foreign currency basket of 1 US
dollar and 1.5 Deutsche mark. Following Berument and Mdatydi (2000), three types of inflation are
defined. Three monthly future inflation is defined as the three month future differenceof the logarithmic
whole sde price index [p.s = log(wpi.s) — log(wpiy)], current inflation is the onemonth lead difference [p =
log(wpi;) — log(wpi..;)] and finaly lagged inflation is the one month lagged difference of the logarithmic
price index[p.1 = log(wpir.1) —log(wpi2)]. Lastly, industria production growth is seasonaly adjusted.

In our model, since we include the future values of inflation and output deviation as regressors, the
resdud terms areno longer orthogona to these values. Hence, OL S estimates will ke biased. Therefore,
following Clarida Gdi and Gertner (1998) and Berument and Mdatyai (2000), we use Hansen's (1982)
Generalized Method of Moments?

In the basdine equation, the instrument set includes twelve lags of industria production growth,
inflation and spread. For our case, lag order two best fitsour model for autocorrelaion. Since the potentia
instrument set exceeds the parameter vector, the model is over identified, so we test the overidentifying
restrictions using the J-test (Hansen, 1982). Finaly, in order to account for the effects of the 1994 self
inflicted financid crisis, additive dummies are introduced for each month of the period extending between
1994:03 to 1994:11.

The egtimates of the implicit reaction function of the CBRT under different specifications are
reported in Table 1. Column | reports the estimates of Taylor’s (1993) specification. Both the estimated
coefficients of output and target inflation are negative but statistically significant only for output. ® However,
practices of monetary policy making suggest that spread is supposad to increase not decrease asthe CBRT
observes high inflation and growth. In order to hamper these two variables, they haveto tightenthe
monetary policy.

! The begining of the sample is dedded by the availability of the data and the end of sampleis determined to exclude

the beginning of aperiod that includesaset of financid stress and crisis periods (see Berument, 2004).

%In order to apply GMM theseries must be stationary. We perform Augmented Dickey-Fuller tests on the variables of
interests. In dl these series, we can reject the presence of unit roots for the sample used.

% Thelevel of signifiganceisat the 5%, unless otherwise noted.



The second column includes money growth (M2) and foreign reserves inthe first specification.
Adding M2 growth to the equation is a result of the centrd bank’s role as liquidity provider. When thereisa
demand for liquidity by the public, the centra bank provides this liquidity partidly; sailing againgt the wind.
Secondly, the uncovered interest rate parity condition suggests that higher domestic interest rates will
increase the capitd inflow; therefore, the CBRT may prefer to increase the spread to increase its reserves.
Column |1 reports the estimates after these inclusions. The evidence suggests that the CBRT increasespread
with higher inflation, output, M2 growth and foreign reserves as expected. The evidence on targeting
reserves is daidicdly significant and the estimated coefficientsfor the output level and money growth are
datisticaly sgnificant at the margin. Thus, we took the specification in Column Il as our basgline equation.

In Column 111, we include short term capital inflow growth in the specification to account for the
possibility of the concern of the CBRT about short termcapitd inflows. The dope coefficient is close to zero
and gatidticaly indggnificant. Thissuggests that capitd inflow was not an important concern for the CBRT
in implementing its economic policy.

In order to account for possible other inflation timing concerns of CBRT, we included the current
and lagged values of inflation in the base equation Both of them give results smilar to the Taylor
gpecification. The estimated coefficients of these inflation meesures are satistically significant but negetive.
These negative coefficients are not what the tight monetary policy is supposed to suggest under high
inflation.

The central bank officids argued that the CBRT had been targeting the real exchange rate for the
sample period that we consider. In columns VI and VI, future real exchange rate and current exchange rate
are included to the specification. We include the red exchange rate as the log difference of the currency
basket of 1 US dollar and 1,5 Deutsche mark and the whole sale price index. None of these added variables
were ddidticdly sgnificant.

The CBRT dso announced its Net Foreign Asset targets as a part of IMF based stabilization
programsin order to overcome a possible payment crisis. In columns VIl and | X, we included Net
Domestic Asset and Net Foreign Asset targetsin the specification in Column 1. The estimated coefficient of
the Net Domestic Assets is negative but statisticaly ingignificant. When the net foreign asset isincluded in
the specification, it seemsto give a positiveand Satisticaly significant coefficient. However, the Durbin
Watson test statistics suggest that an autocorrelaion problemexists for this case. Moreover, in this
specification reserves become insignificant and have negative coefficients, which is the inverse of what we
expected.

The fina possble set of target variables that the CBRT may haveisabudget deficit growth or a
primary deficit growth. In columns X and X1 of the table, we performed the estimation by including the
budget deficit growth and the primary deficit growth. Since the budget deficit includes the interest payments
made in the genera budget, we expect a positive relation between the spread and the budget deficit growth.
In our case, the estimated coefficient is mideading; however, it not statisticaly significant. For the primary
deficit growth case, the effects of the interest payments are excluded, the coefficient of primary deficit



growth is 4ill statigticaly insignificant and has avery small dope coefficient. Therefore, we can exclude the
effects of the primary deficit growth targeting from the reaction function.

One remark about the specifications that we employed in this paper istha the target inflation had no
significant effect in any of the specifications. This concludes that in the Turkish case, inflation targeting is
not away that the CBRT chose to implement its monetary policy. Lastly, in dl the different specifications
tried above, the Jstatistics which test the overidentification restrictions, appear to be satisfactory. Hence the
overidentifying restrictions cannot be rejected.

4. Conclusion

We have provided an empirica characterization of the systematic components of the implicit
reaction function of the Central Bank of Republic of Turkey by using the Turkish monthly data from 1990:01
to 2000:10. In order to do so, we have estimated a forward looking policy reection function. Soreadis taken
asthe policy tool for the Central Bank. Our basdline specification includes money growth, industrial
production, foreign reserves, and target inflation as the regressors.

The empirica evidence indicates that the CBRT targeted neither the future inflation nor the lagged
one. Asaproxy of the nationa output, industria production is a significant target of the CBRT at the
margin. Resarves also have asignificant and robust positive dope coefficient. Money growth is another
target varigble, though marginal. We can conclude that the CBRT is more concerned with the stability of the
markets than inflation.
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Table 1 : Estimates of Reaction Function under Different Specifications

Variables | I I v V Vi Vil VIl IX X Xl
Constant 2411 -16715 -16748 4866 3204 -17698 9013 -16598 1950 -215830 0234
(3851) (-1688) (1694  (831) (4216) (1554) (-1777) (-1664) (0879) (0069  (0237)
P 0343 0643 0638 149 0045 0635 0427 0640 0179 70470 0671
(0709 (03%) (0355 (2283) (-0130) (0362 (028 (0373 (0233 (0068) (1849
Vi 0054 0378 0378 0008 0024 0390 0248 0378 012 6518 0037
(21939 (1824 (1,780) (080) (-1602) (L727) (2077 (1822 (2682 (0069)  (2306)
M2growth 1088 1090 0043 0035 1114 0679 1092 0421 15335 0156
(1585 (1582 (1,568) (0629) (1516) (1774 (1535 (2452 (0070) (2768)
Foreign reserves 0014 0013 0005 0004 0013 0008 0013 0007 0407 0002
(2024 (1980) (4949 (4387) (1277) (0675 (L171) (-1324) (0069 (-1,963)
Short run capital flow -0.000
(-0043)
P 0366
(-7.907)
Pt 0476
(-7,.037)
Futurereal exchangerate 0078
(-0137)
Real exchangerate 0.092
(-0,244)
Net domestic assets -0.062
(-0049)
Net foreign assets 1646
(2,051)
Budget deficit growth 0681
(-0,069)
Primary deficit growth 0.001
0702
ry 0240 0514 0514 023 0548 0516 0707 0514 0682 0668 0351
(7.867) (15026) (14878) (4968 (16709) (14,806) (15759 (14849) (16445 (13383 (8962
ro 0517 0400 0399 0182 0072 0400 0208 0399 0164 039 0311
(21,019) (17,058) (16104) (2492 (2202) (167 (5207 (17030 (3569) (8770)  (9,336)
Durbin Watson Statistics 1949 2189 2192 0891 2607 2189 2490 2190 2510 2112 2155
J Statistics 0140 0143 0143 0126 0126 0142 0136 0143 0135 0135 0149

Notes: t-ratiosarereported in parentheses.




