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Abst r act

In this paper, we estimate bivariate GARCH nodels of inflation and
output growmth to exami ne the causality relationships anong inflation,
output growth, nomnal (inflation) wuncertainty and real (output)
uncertainty for Turkey over the period 1997:01-2008: 05. The enpirical
results of the study support sonme of the well known hypotheses which
are designed to explain the relationships between inflation, output
growth rate, real and nomnal wuncertainty. Firstly, we find the
evidence that increased inflation raises non nal uncertainty,
confirmng Friedman (1977) and Ball (1992) hypotheses. Secondly, the
results also support the Cukierman-Mltzer (1986) hypothesis that
nom nal uncertainty causes to nore inflation. Thirdly, the findings of
the study indicate that there is a causal relation between real
uncertainty and inflation. This finding is in agreenent with Taylor
(1979) and Deveraux (1989) hypotheses. Finally, the effect of output
growth on real wuncertainty is significant as predicted by Taylor
(1979).

Keywor ds: Inflation, Nom nal Uncertainty, Qut put G owt h, Real
Uncertainty, Bivariate GARCH Esti nates, BEKK paraneterization,
Condi tional Variance, Ganger Causality.

Jel dassification: C32, C51, C52, E30, EO

| nt roducti on

The analyzing the causal relationships anmong the inflation, output
growth, nomnal (inflation) uncertainty and real (output) uncertainty
has becone an inportant issue in applied nacroecononics, since it
m ght provide very helpful answers to a nunber of interesting
questions, such as is there a bidirectional causality between
inflation and inflation uncertainty?;, is it possible to increase
economc growh rate to reducing inflation, thus inflation
uncertainty?, and can a less volatile growh rate cause a higher
output rate? And also, we can have chance to test for the enpirical
rel evance of different theories that have sone inplications about
these four inportant nmacroeconom c variables in  Turkey; t hus
i mpl ementing the right policy neasures to sustain nore stable economc
growh rate in a low and less volatile inflationary environnent, since
Turkey has been suffering high and very volatile inflation and |ess
stable growth rates.
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Therefore, in this study, we try to provide answers to the above
questions using the bivariate GARCH nodels introduced by Bollerslev
(1986), which enables us to derive proxies for both inflation and
output uncertainties using the conditional variance of inflation and
output growth. The paper is organized as follows. In section 2, we

discuss the theoretical relationships anong the four inportant
nmacroecononmi ¢ variables. In section 3, we present the econonetric
nodel. In section 4 and 5, we report, discuss and sumary our results

and nmention sone policy inplications respectively.

Theory

The direction of the <causality between inflation and inflation
uncertainty has been the subject of many enpirical studies'. There are
three generally accepted hypotheses which try to formalize the
rel ati onship between inflation and inflation uncertainty. The first of
themis the Friedman (1977)-Ball hypothesis (1992), which states that
hi gher inflation causes the nore inflation uncertainty. According to
Friedman, an increase in inflation may force nobnetary authorities
devel op erratic policy response going from one direction to another,
encouraging wide variation in actual and expected rate of inflation,
which can lead to increase inflation wuncertainty. Later, Bal

formalized Friednman's argunent using an asymetric information gane
bet ween the public and the policynmaker (Ball, 1992, p.371-388). In his

nodel, Ball considers two types of policymakers who alternate in
power: conservative and liberal. Wen inflation is low, both types of
policymakers wll try to keep it so, thus uncertainty concerning
future inflation will also be low But when inflation is high, the
uncertainty about the future nmonetary situation and the future path of
inflation will be also higher, since in this situation these two types
of policymakers will differ in decision-making: conservative wll
prefer to disinflation, whereas liberal will be unwilling to this,
because of fear of causing a recession. So the public doesn't know how
long it wll take before a tough type cones along and inplenent

actions for disinflation. In addition, the policies create inflation
uncertainty because their timng and short-run inpact on inflation are
uncertain. This is partly due to fact of existence of short-run
tradeoffs anobng the goals of the nonetary policy, which nakes the
timng of disinflation policy uncertain.

The second of them is Cukierman-Mltzer hypothesis (1986), which
indicates that higher inflation uncertainty causes nore inflation.
Cuki erman- Mel t zer hypothesis is based on so-called Barro-CGordon node
(Barro- Gordon, 1983, p. 589-610). The policynaker tries to maximze
his own objective function, nodeled as random variable, which is
related positively to econonmic stinmulation through nonetary surprises
and negatively related to nonetary grow h. The process of noney supply
is also nodel ed as random variable, due to inprecise nonetary contro
procedures. So, trying to distinguish between persistent changes in
the objectives and transitory nonetary control errors, the public
faces an inference problem Although expectations are rational, the
information is inperfect because of inexact nmechanism of nonetary
control. As a result, increase in inflation uncertainty will raise the
optimal average inflation rate by notivating the policy-makers to
produce inflation surprise. Thus, the increase inflation uncertainty
causes nore inflation.

YFor detail ed expl anati on of such studies see Fountas et al., 2002.
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The third of them which is considered as an alternative to Friedman-
Ball and Cuki erman-Meltzer hypotheses (Holland, 1995, p.827-837), is
Hol | and’ s hypot hesis, also known ‘stabilization hypothesis. According
to Holland' s hypothesis, greater inflation uncertainty precedes |ower
inflation. As a possible explanation of this hypothesis, Holland
adopts the stabilization notivation of policynakers, who nmay consider
inflation uncertainty as a welfare cost. According to Holland, when
inflation uncertainty increases due to rising inflation, the nonetary
authority responds wth anti-inflation actions (for exanple, by
contracting noney supply growth) in order to decrease inflation
uncertainty, thus trying to elimnate the negative welfare effects
associated with inflation uncertainty.

According to Friedman (1977), we should expect adverse output effect
of higher inflation uncertainty, since higher inflation uncertainty
distorts the allocative efficiency feature of the price systemthrough
its effect on the interest rate, relative prices in the presence of
nomnal rigidities, and also investnent. According to Pindyck (1991),
uncertainty regarding price levels in the future could force investors
to delay investnent decisions, because investnent is a sunk cost and
largely irreversible (Pindyck, 1991, 110-1148). He adds that there
could be a better future planning by producers and consumers w thout
this uncertainty. But, on the other hand, we should expect a positive
rel ati onship between output growth and inflation uncertainty. Because
of short-run Phillips curve, as higher output growh causes nore
inflation, so is inflation uncertainty (Friedman hypothesis) (Fountas
et al., 2002, p.295). On the other hand, according to Friedman, an
increase in average inflation rate wll cause nore inflation
uncertainty and nore inflation uncertainty will lead to |ess output
uncertainty as a result of the trade off between inflation and real
uncertainty found by Taylor (1979).

After explaining the direction of the causal relationships between
inflation and inflation uncertainty; inflation, inflation uncertainty
and output; we can now focus on relationship between output growh
uncertainty and other key nmacroecononic variables output grow h,
inflation and inflation wuncertainty. First of all, as shown in
Deveraux (1989), wusing the Barro-Gordon nodel, increase in output
growh uncertainty causes nore inflation, since nore output growh
uncertainty reduces the optimal anount of wage indexation and |leads to
policymaker to produce nore inflation surprises to create positive
real effects. Secondly, it is expected that nore output growh
uncertainty will cause nore output growth, according to Black (1987),
because investing in nore risky technology m ght have chance to create
hi gher average output growh. Finally, we should expect that higher
output growth will lead to higher output growth uncertainty, since as
the output growth increase and an inflationary pressure is created, to
prevent the rising inflation, policynmaker should reduce the noney
supply which will <cause the fall in average inflation rate and
inflation uncertainty, and eventually leading to nore output growth
uncertainty (Fountas et al., 2002, p. 295).

Mbdel

Generally, many wunivariate tine series (Y;) displays non-constant
variability (heteroscedasticity), and these tine series can be
anal yzed by nmeans of the nodel Y.=p. «;.
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VWere (p) is the conditional nmean of (Y;), and (p) could be an ARVA
process. Furthernore, error term (e) can be a GARCH (p,q) process? as

fol | owi ng;
€t :'\,htvtl (1)
J g
h =a,+aae’ +ab;h. (2)
i=1 i=1
a,, bjdenote ARCH and GARCH paraneters respectively. Non-negativite
condition is ai+bj<1, and V,~ i.i.d.(0,N. In addition, let W= (X,

Y,)! denotes bivariate time series. Conditional mean is W =M + &g |,
where conditional nmean (M) could be a VAR (Vector Autoregressive
Model) or VECM (Vector Error Correction Mdel) if (X) and (Y;) are
coi nt egr at ed.

GARCH npdels estimate the variance of unpredictable shocks in a
vari abl e. These nodels allow determ ning whether fluctuations in the
condi tional variance of a variable over long tine are statistically
significant. Furthernore, these nodels can be used to estimate the
condi tional variance and the conditional mean equations.

Since the aim of this study is to determne the causality
relationships anong inflation, out put growth and uncertainty?
variables, we use a bivariate GARCH nodel in the style of the BEKK!
proposed by Engle and Kroner (1995) to sinultaneously estimte the
condi tional neans, variances and covariances of inflation and output
growth.® Engle and Kroner (1995) propose a new paraneterization,
because it is difficult to guarantee the positivity of H (conditional
variance-covari ance matrix). This paraneterization, the so-called BEKK
(naned after Baba, Engle, Kraft and Kroner), inposes positivity of H
easily. Furthernore, the BEKK paraneterization of H can significantly
reduce the nunber of parameters to be estinated. The sinple BEKK nodel
requires the estimation of (5/2 N+1/2N) paraneters for a system of N

2 see for further information about ARCH GARCH nodel s; Engle, RF., 1982, 987-
1007, Bollerslev, T., 1986, 307-327., dosten, L.R, Jagannathan, R and

Runkl e, D.E., 1993,1779-1801., Nelson, D.B., 1991, 347-370., Rabemananjara, R
and Zakoian J. M, 1993, 31-49.

3 The conditional variance of a variable is one neasure of uncertainty.

* There are a nunmber of possible parameterizations of the multivariate GARCH
nodel. See for nore information; Bauwens, L., Laurent, S. and Ronbouts,
J.V.K, 2006, 79-109, Kearney, C and Patton, A J., 2000, 29-48, Engle, R,
2002, 339-350, Silvennion, A and Terasvirta, T., 2008, 1-25, Hafner, C M and
Herwartz H, 2004, 1-24, Litkepohl, H., 2005, 562-584, Kroner, K F. and Ng,
V. K., 1998, 817-844.

° Early articles on nultivariate ARCH and GARCH nodels are Engle, G anger
&Kraft (1984), D ebold &Nerlove (1989), Bollerslev, Engle & Woldridge (1988).
The Vec nodel which was introduced by Bollerslev, Engle and Wol dridge (1988)
is expressed as;

vec(H ) =A_+ 3

(H)=A, a
=1
Her e, H is t he condi ti onal vari ance-covari ance matri x,
et=nt,/Ht, nt~i.i.d.N(0,1). See for nore information; Kearney, C and Patton,

A., 2000, 35-36, Liutkepohl, H., 2005, 563-564, Scherrer, W and R barits, E.,
2007, 468-470.

ijec(Ht_ j)+jaiAjvec(et_ Jet j)
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variables.® Let inf, and out, denote the inflation rate and output
growth, respectively. The bivariate VAR(1) nodel’ estimates of the
inflation rate and the output growh can be witten as;

1 1
. [¢] . [¢]
INfy = Qito + A Pirtier, i 1N i + QA Pirpour, 1OUL T &y, (3)
i=1 i=1
g g
Utt = (poutO + a (poutinf,ilnf t-i + a (poutout, iOUtt»i + 8outt (4)
i=1 i=1
Wher e e, denot es resi dual vect or as €, = (€,  Couy ), and

( (& [W.1) ~N(O.H,)
To derlve the enpirical results of the study, we inposed the BEKK-

GARCH(1,1) nodel on the conditional covariance matrix H. |In other
words, H is defined as follow ng

e =+H, v, (5)

v q 1 1 1
H,=CC +§ Ae_g, A +§ BH, ,B (6)
1TMN2AB Ta24a3
ARCH Term GARCH Term

For g=1, p=1, where paramet er matrices;

écmfinf Cinfout U At Linfout U eBmfmf Bmfout u
C= 1, A= B= /
é:outmf ‘outout U % outinf outout U outinf outout u

In this the BEKK nodel, {et} is weak (covariance) stationary if all
ei genval ues of AAA+BAB are | ess than one.®

In the bivariate BEKK- GARCH nodel s vari ance system can be witten as'®

— 2 2 2 2
hinf,t Cmf inf Cinfout +ta inf inf einf,t— 1 + 2a inf inf a inf outeinf,t— 1eout,t— 1 +ta inf outeout -1 +
2
inf inf hinf,t—l + 2binf inf binf out hinf outt-1 + bmf out houtt 1
(7)

5 Hol mes, M J., and Pentecost, E.J., 2006, 17-18., Stelzer, R, 2008, 1131-
1136, Scherrer, W and Ribarits, E., 2007, 464-484., Malo, P. and Kanto, A.,
2005, 5.

" W estimate VAR nodels of order up to 12. W use the optinmal VAR |l ag order
selection criteria of the Akaike (AIC), Schwarz (SC), Hannan-Qinn (HQ, Final
prediction error (FPE). The best VAR nodel is chosen on the basis of these
criteria and VAR residual serial correlation LMtest.

8 Karanasos, M and Kim J., 2005, 18, Kearney, C. and Patton, A, 2000, 35-36,
Li, H and Majerowska, E., 2008, 253, Bauwens, L., Laurent, S. and Ronbouts,
J.V.K, 79-109, Scherrer, W and R barits, E., 2007, 470-478, Palandri, A.,
2004, 7.

® A shows Kronecker Product. See for stationary condition; Engle, R and

Kroner, K. F., 1995, 122-150, Karanasos, M and Kim J., 2005, 18-19,

Lat kepohl, H., 2005, 564-567, Stelzer, R, 2008, 1132-1136.

10 Karanasos, M, and Kim J., 2005, 18-19, Kearney, C., and Patton, A., 2000,
36, Holmes, MJ. and Pntecost, E.J., 2006, 17-18, Engle, R and Kroner, K F.,
1995, 125-127.
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— A2 2 2 2 2
hout,t - Coutout + Cinfout a outinf einf,t» 1 + 2a outinf a outouteinf,t» 1eout -1 +a outouteout -1 +
2 2
outinf hinf,t» 1 + 2boutinf boutouthnf outt-1 + boutouthoutt 1
(8)
— 2
hinf out,t — Cinf inf Cinfout + CoutoutCinf out +a inf infa outinf einf,t—l +

2
(a inf inf a outout +a outinf a inf out )einf,t—leout,t—l +a outouta inf outeout,t—l

(binf inf boutout + boutinf binf out )hinf out,t-1 + boutoutbinf out hout,t—l

(9)
Wher e hinfout, t:houtinf, t
output growth in the bivariate
coeffici entsamfout’ aoutinf’ binfout and boutin

covari ance equatl ons.

Matrix Cis a lowtriangle matrix.

+ binf inf boutinf hinf,t—l +

Volatility transm ssion between inflation and
BEKK- GARCH nodels is

¢in the conditional

captured by
vari ance-
This property

and the dynamc function fromH could guarantee the positivity of H.

Based on the matrix properties of A and B, we can get

types to BEKK nodel s.

the different

These are:
i A and B in full BEKK nodel are full matrix
ii. A and B in diagonal BEKK are diagonal matrix™
iii. A and B in scalar BEKK are scal ar
The BEKK paraneterization <can be estimated consistently and
efficiently wusing the nmaximum |ikelihood nmethod. The joint |og
l'i kel i hood function is?®
I
L(q) = -—In(2p)-— (InH,|+eH %, )
tl
(10)
Y I'n our enpirical analysis, Diagonal BEKK parareterization has been sel ected

internms of AIC, SC, HQ and Log L.
paraneterization is;

éhinfinf,t houtinf t l:l éCmfinf 0 l;@inﬁnf Coutint U $|M|m
< u é ue U é
81infout,t houtout tQ Couint  Coutout U 0 Cotot I € 0

, Ny 2 N
it 0 & &y, €inf,t-1ou, t- 1ueamfmf 0
e 2

e 0 Qoutout UEE out, t- 1€irf,t- 1 Eout-1 ue 0 Qoutout U

criteria. The Di agonal

BEKK nodel

0 hmfmft 1 houtinf,t—l';@infinf
ue
Boutout @omnt-l houtout,t-lﬂe 0

In the D agonal
nore i nformation ;

Fromthis, conditional variance and covariance equations are;
Pictint. ¢ = Cintire + aiznfinf 8i2nf,t—l +Biotint Mictint -1

houtout,t = (Ccz)utinf + Ccz)utout) + Bgutout houtout t-1 + a‘outoutgoutt 1

houtinft — Minf me ut inf + bmf inf boutouthoutmft 1 +a|nf mfaoutoutemft 1eoutt 1 -
Model ; the nunber of paraneters equals 3(k(k+1)/2) See for

Brooks, C., Burke, S. and Persand, G, 2003,
2005, 5.
2 i, H and Majerowska, E., 2008, 253-254, Kearney,

36-37, Holnmes, MJ. and Pentecost, E.J., 2006, 17.

1-21, Ml o,

P. and Kanto, A.,

C. and Patton, A., 2000,
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Under the assunption of conditional normality, the nodel can be
estimated by maximzing of the log likelihood function. Wiere T is the
nunber of observations, N is the nunber of variables in the system and

gdenotes the vector of paraneters to be estimated®™.
Enpirical Analysis
Dat a

In our enpirical analysis, we use nonthly data of the Consumer Price
Index (CPlI) and the Industrial Production Index (IPl), which are used
proxies for the price level and output respectively, Turkey over the
period of 1997:01-2008:05. Inflation is neasured by the nonthly
di fference of the |og CPI

Inf =log(CPI,/CPI,_,)

Real output growh is nmeasured by the nonthly difference of the |og
| Pl;

Out =log(IPI,/IPI,_,)

Figure 1 displays the plots of these variabl es.

B In this study, we estimte bivariate the BEKK- GARCH(1, 1) nodel using
Marquart numerical optimzation algorithmto obtain maxi numlikelihood
estimates of the parameters with Eviews 6.0.
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Figure 1. Inflation and Qutput G owh Series
Enpirical Results
W started our enpirical analysis investigating properties of
inflation and output growh series; sinply try to determ ne whether or
not they stationary tinme series using ADF (Augnmented Dickey Fuller),
PP (Phillips Perron), and KPSS (Kw atkowski, Phillips, Schmdt, Shin)
unit root tests. Table 1 reports results of the ADF and the PP.

Table 1: Unit Root Tests

Test Statistics Critical

Val ue*

ADF(4)=-1, 840816 -2, 883579

I nflation PP(11) =- 3, 661066** -2,882910
KPSS(9) =1, 252631 0, 463000

ADF(12) =- 3,801815** | -2, 885051

Qutput Grow h | PP(5) =- 14, 38520** -2,882910
KPSS(7) =0, 176438** 0, 463000

** denotes Mackinnon critical values of ADF and PP tests for rejection
of the null hypothesis of a wunit root and Kw atkowski-Phillips-
Schmi dt-Shin critical values of KPSS test for the null hypothesis of
stationary at the 5% significance |evel.
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Since inflation and out put
sane order,

growm h variables are not integrated wth
we estimate sinple the VAR nodel instead of the VECM

Table 2 represents the results of the bivariate VAR(1)-BEKK GARCH(1, 1)
nodel of Section 2.

Tabl e 2: Estimates of the bivariate VAR(1)-BEKK GARCH( 1, 1) Model

inf, =0,039968 + 0,774205inf,_, - 0,0362650L, ,
Inflation (0, 854390) (16, 71639) (-0, 779488)
hy . =0,0000176 +0,544980¢2, , , +0,896382h, ;  ,
(0, 737094) (2,080774) (11, 63698)
out, =1,120324 + 0,016691inf _, - 0,1140450ut,
Qut put (27,24075) (0, 363865) (-2, 803717)
Growt h hew( = 0,0000253- 0,002469¢2, , , +0,970602h,, , ,
(1,366942) (-0,020703) (43, 66749)

Table 2 represents the paraneter estimates for
BEKK- GARCH(1,1) Mdel. z statistics are
According to Table 2, for the in equation of inflation, the ARCH and
GARCH paraneters are statistically significant at the 0,01 |evel of
significance. The sum of these paraneters is 0.95088, which is |ess
than one. Moreover, in equation of output growth, the GARCH paraneter
is significant at the 0,01 significance |level, and the sum of the ARCH
and GARCH paraneters are 0,973071, which is again less than one.
Therefore, it can be concluded that information provided by these
series will remain inportant for the forecasts of the conditional
variances for |ong horizons.

the bivariate VAR (1)
given in parentheses.

In Table 3, Ljung-Box Q statistics at 4, 8 and 12 |lags for squares of
the standardized residuals of the bivariate VAR(1l) BEKK-GARCH(1, 1)
nodel are presented. Based on the results of the diagnostic checking
of residuals, we find that appropriate nodel for residual conditional
vari ance covariance i s BEKK- GARCH( 1, 1) *4.

Tabl e 3: The Di agnostics of the bivariate VAR(1l)- BEKK GARCH(1, 1)

Model
Inflation Qut put Critical
Equat i on Equat i on Val ue(5%
Q4 2,6270 2,6187 9, 4877
Q(8) 5,1783 7,1876 15, 5073
Q(12) 5, 3543 9, 7539 21, 0261
14 Moreover, Mdel selection criteria are;
Model Criteria Model Citeria
VAR(1) Dvec- GARCH(1, 1) | Al C=-11, 43730 | VAR(1) CCC GARCH(1, 1) | Al C=-10, 74298
SC=-11, 11449 SC=- 10, 46321
HQ=- 11, 30612 HQ=- 10, 62929
LogL=787, 018 LogL=738, 1510
Model Citeria
VAR(1) BEKK- GARCH(1, 1) | Al C=-11, 46372
SC=-11, 18395
HQ=- 11, 35003
LogL=786, 8011
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Q(4), GF(8) and @(12) indicates the Ljung-Box statistics for fourth,
eighth and 12'" order serial correlation in the squared residuals.

To explore the causal relationships anong inflation, output, and
nom nal and real uncertainty variables, we obtained the conditional
variances of nonthly inflation and output growh as proxies of nom nal
and real uncertainty by means of the VAR(1) BEKK-GARCH(1,1) nodel. And
then we perform the Ganger Causality tests. Table 4 presents the
Granger Causality Test results.

Tabl e 4: The VAR Granger Causality Tests/Block Exogeneity Wald Tests

Dependent 2

Vari abl e: | NFLATI ON X d.f. P
Qut put 3, 711654 2 0, 1559
I nf_Uncertainty 7,704153 2 0, 0212
Qut put _Uncertainty | 7, 782406 2 0, 0204
Dependent 2
Variabpl e: QUTPUT X d.f. P
Inflation 1,141255 2 0, 5652
Inf _Uncertainty 0, 700712 2 0, 7044
Qut put _Uncertainty | 0, 759850 2 0, 6839
Dependent
Vari abl e: x> d.f. p
I NF_UNCERTAI NTY
Inflation 61, 49925 2 0, 0000
Qut put 2,579065 2 0, 2754
Qut put _Uncertainty | 1,552482 2 0, 4601
Dependent
Vari abl e: X2 d.f P
OQUTPUT_UNCERTAI NTY
Inflation 0, 429725 2 0, 8067
Qut put 42,76219 2 0, 0000
I nf_Uncertainty 0, 097247 2 0, 9525

The results of the Ganger causality test indicate bidirectional

causality from inflation to nominal uncertainty as an evidence of

Friedman (1977) and Ball (1992) hypotheses and Cukiernman-Meltzer

(1986) hypothesis. Furthernore, the results show that there is
uni di recti onal causality to inflation from real uncertainty,

confirmng Deveraux (1989) hypothesis, and to real uncertainty from
out put growth, supporting Taylor (1979).

Figure 2 displays the results of |I|npulse-Response analysis. Wen we

exanm ne these results, it is easy to conclude that inpulse-response
anal ysis al so support Granger Causality tests results.
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Figure 2: The | npul se Response Functions
Concl usi on

In this paper, we try to analyze the enpirical relationships anong
inflation, output growth, nomnal uncertainty and real wuncertainty
variabl es for Turkey using the bivariate VAR(1) BEKK-GARCH(1, 1) nodel
to obtain the proxies for inflation and output growh based on the
nonthly data on inflation and output growth in over the period of
1997: 01- 2008: 06.

To find out the causal relati onships anobng these inportant
nmacroeconom ¢ variables, we perform the Ganger Causality Test in a
VAR system with four variables. The results of the study indicate
several inportant findings which support sonme of the nobst well known
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hypot heses in econonmic literature. Firstly, increased inflation raises
nom nal uncertainty, as stated by Friednman (1977) and Ball (1992)
hypot heses. Secondly, we have obtained a causality relationship to
inflation from nom nal uncertainty, as predicted by Cukierman-Mltzer
(1986). As a result, nonetary authorities should be very careful
designing their nonetary policies to fight against inflation. Also,
they have to be aware of interactions between inflation and inflation
uncertainty. Turkey. Thirdly, we have found a causality relationship
to inflation fromreal uncertainty. This finding is in agreement wth
Tayl or (1979) and Deveraux (1989) hypotheses. Therefore, policymakers
should be aware of adverse effects of inflation on econom c grow h.
Finally, the <effect of output growmh on real uncertainty 1is
significant, as confirmng the Taylor (1979). On the other hand, we
fail to find any causal effect of real and nominal uncertainty on
output growh. Thus, as nentioned Fountas et al. (2006), to achieve
sust ai nabl e and stable economic growh in Turkey, policymakers’ should
understand that they have to increase the stabilization of the
busi ness cycle. Researchers also should understand that analyzing the
busi ness cycles and econonic growh separately would be better way of
anal yzi ng these two issues.
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