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Do INFLATION EXPECTATIONS CONVERGE
TOWARD INFLATION TARGET OR ACTUAL |INFLATION ?
EVIDENCE FROM EXPECTATION GAP PERSISTENCE

Serkan Cicek and Ciineyt Akar*

aBsTRAC Anchoring inflation expectations to inflation targeather than actual inflatic
implies a credible monetary policy. We utilized aaqtile autoregression appro
developed by Koenker and Xiao (2004) in order tolym®a whether the inflatic
expectations converge toward inflation targets duadnflation in Turkey Our analysi
suggested that inflation expectations have beemaad to both inflation targets &
actual inflation. Furthermore, no convergence towafthtion targets in larger quanti
exists, although inflation expectations have glbbdbllowed actual inflation. The:
findings provide strong evidence favouring impetfaedibility in Turkey.
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6z Enflasyon beklentilerinin gercelflen enflasyondan ziyade enflasyon hede
yakinsamasi para politikasinin guvenilir giddau ima etmektedir. Bu ¢cainada Koenke
ve Xiao (2004) tarafindan ggirilen dilim otoregresyon yontemi ile enflasy
beklentilerinin enflasyon hedefine veya ger¢esteenflasyona yakinsayip yakinsangadi
incelemistir. Analiz sonucunda enflasyon beklentilerinin henflasyon hedefine hem
gerceklgen enflasyona yakinsag bulgusuna ulalmistir.  Ayrica, enflasyo
beklentilerinin tim dilimlerde gercekken enflasyonu takip etmesine kar yiksel
dilimlerde enflasyon hedefine yakinsamadia tespit edilmtir. Bu bulgular Turkiye'd
tam olmayan guvenilirfin mevcut oldguna destek tgil etmektedir.
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1. Introduction

Monetary policy theory argues that a commitmentataominal anchor
helps stabilize inflation. Inflation targeting (ITentral banks use inflation
targets as a nominal anchor to form economic agerpectations. Bomfin
and Rudebusch (2000) indicated that long-run ilgiteexpectations are a
weighted average of the current target and lasiogisr inflation rate;
monetary policy is credible if inflation expectai® perfectly follow
inflation targets rather than actual inflation.this context, Demertzis et al.
(2010) proposed that a credible monetary policyiges a disconnection
between inflation expectations and actual inflation

In IT regimes, monetary authority announces théaiion targets; the
private sector evaluates the future reliabilitytils commitment and then
forms their expectations. Monetary policy credtpitan be measured by the
persistence of the expectation gap in terms ofh@)nflation targetvhich is
denoted by inflation expectations minus inflaticarget and (2) actual
inflation which is represented by inflation expectations minactual
inflation. Monetary policy is credible if inflatioaxpectations fully converge
toward the inflation targets, but do not convergedrd actual inflation,
after a shock. In other words, monetary policyriddle if the expectation
gap in terms of inflation targets is not fully pstent (i.e., effect of a shock
decays instantly) and if the expectation gap img&of actual inflation is
fully persistent (i.e., indicating a random walkopess). In addition to
persistence, types, and magnitudes of shocks gperiamt as it is more
likely that asymmetry exists in the convergenceinfifation expectations
toward the inflation targets or actual inflation.

Thus, in this paper, we investigate the dynamiabeiurs of expectation
gaps in order to capture the credibility of mongtpolicy by utilizing a
guantile autoregression approach developed by Keyeakd Xiao (2004)
which allows for different and asymmetric speedseapectation gaps
adjustment across different quantiles of theirritistions® The existence of
such a difference and asymmetry indicates thatsgieed of adjustment
toward the inflation target or actual inflation migliffer with the magnitude
of the shock. This model further allows us to measine tendency of

! Although the quantile autoregression method wasipusly tailored for estimating the dynamic bebavi
of many economic variables such as inflation rateemployment rate, short-term interest rate, arslgee
prices, it has not been used for the analysis@ttnvergence of inflation expectations to actundl @mrgeted
inflation. Hence, this method is likely to bringnaw perspective for evaluating the credibility otentral
bank.
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convergence based on the size of the shock thaesanflation expectations
to deviate from inflation target or actual inflatio

The paper is organized as follows: Section 2 oeslithe quantile
autoregression framework. Section 3 describes thia énd empirical
results. Section 4 concludes the paper.

2. Empirical Methodology

Our empirical methodology is based on the quarileregression test
developed by Koenker and Xiao (2084)A simple higher-order
autoregressive model can be written as an ADF ssgre model:

Vit = Q1Yie—1 T 2?21 1Ay j & =12 Q)

where y,, = 1, — {112, Yor = Merz — Mooy, and mgyy, reflects the
inflation expectations for twelve months ahead-tami while =7, ,, and
m._, reflect inflation target for twelve months aheawtthon and inflation
rate of previous month, respectively, ands an independently distributed
error term with zero mean and constant variance?ofin the model, the
persistence behaviour of our dependent variableeach quantile is
investigated using the followingratio statistic.

f(F1()
Jt(1=1)
wheref(Ffl_(\r)) is a consistent estimator f(F~1(t)), Y_; is the vector of

lagged dependent variableg (;), andP, is the projection matrix onto the
space orthogonal t = (1,Ay;¢—1, .., AYit—q)-

According to Koenker and Xiao (2004‘)(F71Tr)) can be referred to as
follows:

tn(r) = (YL P.Y_)Z(@,() — 1) ®)

(ti — Ti=1)
x't(&(Ti) - &(Ti—l))
In Equation 3, x, = (1,y;t-1,AYi¢—1,,AYi¢—q)" and a(zr;) is an
estimated parameter vector of(t;) = (ao(7;), a;(77), ..., ag+1(7;)) With

a,(1;) expressing the; (r; € ¥ ) quantile ofg, .2 In this study, we selected
¥ = (0.10,0.20,...,0.90).* In addition, we calculated the half-lives (HLSs)

f(F1@) =

3)

2 We presented a very brief explanation about ththaaelogy. For detailed information, see Koenked an
Xiao (2004) and Koenker and Xiao (2006).

®For the estimation procedure, please see KoenkeKaw (2003).

4 QKS statistic is sensitive to the selection(gfe ¥). Because QKS statistics test the unit root proparer

a range of quantiles; € ¥ instead of focusing only one selected quantileerii@r and Xiao (2004) suggest
(1, €¥ =1,,1—1,) for some smalt, > 0. But there is no exact way of choosing In the paper, we select
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of a shock within each quantile with the formulaséé onlog(0.5) /
log(a;(7)). In order to test the null of a constant unit rpobcess over a
range of quantiles, we considered the Quantile Kgionov-Smirnov (QKS)
test proposed by Koenker and Xiao (2004).

QKS = sup |t,(7)] (4)

In Equation 4¢,(7) is calculated at € ¥ and then the QKS statistic is
constructed by taking maximum ovér In the study, we used resampling
procedures which Koenker and Xiao (2004) recomntergpproximate the
small-sample distributions of,(t) and QKS tests.

3. Data and Empirical Results

Our data, as shown in Figure 1, consisted of thethhp actual inflation,
inflation expectations and inflation target for therkish economy covering
the period from 2002:M1 through 2013:N11.

Figure 1. Inflation Expectations, Inflation Target, and Actual Inflation
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Source: CBRT.

7, = 0.10 by following Koenker and Xiao (2004) and Tsong &ee (2011). We think that selected quantiles
can explain the main characteristics of the data.

® To calculate thep-values, we followed Koenker and Xiao’s (2004) itestprocedure. For detailed
information, please see Koenker and Xiao (2003grtker and Xiao (2006) and Tsong and Lee (2011).

® Actual inflation is calculated in terms of the yims years level of the Consumer Price Index {CPI
Inflation expectation is 12 months ahead of CPhatidn expectations. Monthly inflation targets atgained

by linear interpolation between year-end inflatimgets following Bgkaya et al. (2012). All data are
obtained from CBRT.
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The QKS test, which delivers a general perspedfvihe behaviours of
expectation gaps, rejects the unit root null hypsi for both series at the
1% significance level and provides strong evideimc&vour of stationary
inflation expectation4.This finding implies that inflation expectationave
been anchored to both inflation targets and actilation, in line with the
finding of imperfect credibility in Cicek et al.¢21)8

The estimated values of the constant texg({)] captures the magnitude
of the observed inflation shock within each quantiThe negative (positive)
signs of ay(r) suggest negative (positive) shocks where inflation
expectation is smaller (larger) than the inflatianget or actual inflation.
The expectation gap in terms of actual inflatios laastraight line with a
positive slope passing through zero point at thé quantile, while the
expectation gap in terms of the inflation targeds la straight line with a
positive slope passing through zero point at tleqantile, which implies
that the expectation gap in terms of the inflatiarget is generally hit by
positive shocks, although the expectation gap imgeof actual inflation is
generally hit by negative shocks.

Table 1. Estimation Results

Expectation gap Expectation gap
in terms of inflation targets in terms of actual inflation
Mo = Mip1z Tir1 = g
T o, o, HLs a o, HLs
0.10 -0.149*** 0.860* 4.596 -1.183* 0.765* 2.588
0.20 -0.023** 0.866* 4.818 -0.694* 0.884* 5.622
0.30 0.081** 0.869* 4.937 -0.692* 0.821* 3.514
0.40 0.085** 0.914* 7.708 -0.589* 0.801* 3.124
0.50 0.102* 0.935* 10.313 -0.219** 0.819* 3471
0.60 0.089* 0.969 22.011 -0.100 0.819* 3.471
0.70 0.098* 0.990 68.968 0.122 0.812* 3.328
0.80 0.137* 1.019 0 0.444* 0.846* 4.145
0.90 0.344* 1.009 0 0.654* 0.793* 2.989
QKS 4.586 (0.002) 5.482 (0.002)
QKS TBebtstrap Critical Values

%1 3.752 4.896
%5 3.209 3.836
%10 2.859 3.345

(1) * significant at 1%, ** significant at 5%, **$ignificant at the 10% level.
(2) Optimal lag length selected by the AIC gnudalues are in parenthesis.
(3) Fora,(7), the null of zero is tested with the student-t,tes

(4) Foray (t), the unit-root null is tested with thg(t) statistic.

" Given that the shocks to an expectation gap ingeof inflation targets are long-lived in large gties (for
T = 0.6), the QKS test results indicate that the statiotetyaviour of the inflation gap in terms of inftati
targets in the low quantiles facilitates the whmlecess to follow inflation targets.

8 For details see also Beaya et al. (2008), Kara and KiigiikgEu (2010), Bgkaya et al. (2010), and Baya
et al. (2012).
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The estimated values af;(tr) provide significant details about the
anchoring process. Table 1 reveals an asymmetihanconvergence of
inflation expectations toward inflation targetsfldtion expectations have
been anchored to inflation targets in relativelyalier quantiles(t < 0.5)
but follow unit root processes at higher quant{tes> 0.5). If we evaluate
the results ofey(r) and a,(t) together, we can determine that inflation
targets are considered while forming inflation estpgons in the presence
of negative and relatively small positive shocks, #hey are not successful
when followed by inflation expectations as largesigve shocks exist.
Furthermore, no asymmetry exists in the converggmoeess of inflation
expectations toward actual inflation across quesitil and inflation
expectations have been anchored to actual inflaggardless of the size of
the shocks. This finding provides strong evidentdavour of imperfect
credibility which implies that economic agents h#neen considering actual
inflation in addition to inflation targets to fortheir expectations.

HLs help us interpret the speed of anchoring iitftaiexpectations: the
higher the values of HLs, the longer time of anafprocess.In relatively
smaller quantiles (0.1 and 0.2), HLs are too sfiealthe expectation gap in
terms of inflation targets, so inflation expectasohave been rapidly
anchored to inflation targets, whereas in relagivatger quantiles (0.8 and
0.9) inflation expectations have no tendency ttoWlinflation targets due
to infinite HLs. On the other hand, the speed othaming inflation
expectations to actual inflation is very fast ircle@uantile for expectation
gaps in terms of actual inflation. Regarding thigsgings, we can argue that
the signs and magnitudes of shocks play a cruolal in determining the
speed of the anchoring process.

4. Conclusion

Monetary policy suggests that the convergence ftdtion expectations
toward inflation targets rather than actual inflatihelps stabilize inflation.
Our results suggest that inflation expectationsehlagen anchored to both
inflation targets and actual inflation, suggestimgperfect credibility.
Inflation targets are considered when forming imdia expectations in the
presence of negative and relatively small posisikiecks, but not in larger
positive shocks.

° Following Tsong and Lee (2011) and Cicek and AR&1.3), HLs are calculated df, (7) is smaller than 1
and set at infinity otherwise.
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