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Abstract

This study aims to analyse Turkish economy for the 2000-2012 term with emphasis on inflation dynamics within the framework of New Keynesian Phillips Curve (NKPC). In this study time series are tested for stationarity by unit root tests first. Price equations are estimated in the form of New Keynesian Phillips Curve (NKPC) by GMM  with output gap and/or growth of output  explanatory variables.  Alternatively NKPC is also estimated by price dependent variable against  employment (and unemployment).  NKPC estimations reveal price dynamics is responsive to rate of increase of output rather than its level. There is hysteresis effect in price dynamics and past levels of output effect current inflation. There is hardly any supporting pattern for employment/unemployment level or rate of change variables with upto second order lags having any explanatory power for the price inflation dynamics of Turkey.
 Keywords: New Keynesian economics, inflation dynamics, Phillips curve relation, time series analysis, GMM estimation. E12, E24, E31.
TURKISH NEW KEYNESIAN PHILLIPS CURVE (NKPC) (2000-2012)

1.Introduction
NKPC refers to the relation between current  inflation dynamics and expected inflation, price stickiness, real activity variables measured by marginal costs.  Having been resurrected in the theoretical field during  1980’s following emergence of rational expectations view  in the expectations augmented form,  today there are three variants to the NKPC namely conventional (without the lagged inflation) , hybrid and output gap forms.
Although there is bulk of study on Turkish inflation dynamics in the literature,  there is hardly sufficient research conducted on the Phillips curve. Previous empirical studies on Turkish PC are not quite explicit in detecting presence of PC dynamics in the Turkish economy since they reveal mixed results. Out of  the thirteen studies conducted by researchers,   Önder (2004) reveals confirming results that there is PC relation for the term 1987-2001. Celasun (2006) for the term 1990-2001 and  Celasun et.al (2004b) for 1995-2002 also provide evidence for  presence of hybrid NKPC, whereas Celasun (2004a)  provides evidence for purely forward looking NKPC for 1998-2003.

Five of the remaining studies reveal mixed results: Yazgan and Yılmazkuday (2005) for the term 1988-2003, Saz (2005) (Saz as cited in Saz, 2011) for the term 1990-2004, Çatık, Martin et.al. (2008) for the term 1996-2007, Önder (2009) for the term 1987-2004, Granger and Jeon (2009) for the term 1956-2006 whereas the rest four are refuting. 
This study examines evolution of macroeconomic thought on PC and in particular ,NKPC as first step. Following precise overview of traditional and NKPC evolution, literature survey on empirical evidence around Turkish NKPC follows. After time series data analysis, econometric estimation of NKPC equations are realized with output gap/rate of growth of excess demand and further with unemployment/employment explanatory variables in alternative set of equations by Generalized Method of  Moments (GMM) method. Results are reported and evaluated in section 4, conclusions follow in Part  5.  
2.  Theoretical Framework
In essence PC is a simple relation between  price changes and a real economic indicator such as the unemployment rate  dating back to Phillips ( 1958). The negative tradeoff  between the rate of inflation (wage or price) and the real aggregate (unemployment or GDP) in the PC constitutes and important mechanism in understanding  inflation dynamics of the economy which  links price changes to the real economic activity (Lacker&Weinberg, 2007).
In the stagflation environment of the late 1970’s PC started to lose its empirical explanatory power and there emerged strong arguments against its theoretical as well as practical validity. In time as rational expectations view flourished,  the PC curve came into being once again in the expectations-augmented form instead of the original adaptive expectational form  which proved to be defectious. With resurrection of Keynesian economics in post 1985 term,  importance of expectations and credibility was recognized for price inflation dynamics.  As  a result expectational elements have started to be encountered  in PC modelling.
The NKPC is based on the basic concepts of rational expectations, price rigidities and intertemporal optimization  (Rotemberg, 1982; Calvo 1983). Since firms donot react  instantaneously to change their prices, demand side shocks create relative price distortions where markets donot clear and there arises monetary non-neutrality. These price rigidities cause emergence of the tradeoff between prices and real economic variables in the PC.
There are two types of  NKPC à la Nason&Smith  (2008),  namely: conventional (without backward looking  pt-1) and  hybrid (with the backward looking  pt-1). NKPC equation estimation follows in three variants in the literature: the real economic activity variable (Calvo, 1983) can  be taken as  marginal cost,  labor income share 
(proxying marginal costs)   (Gali&Gertler 1999; Sbordone 2002) or alternatively as output gap. 
3. Empirical Studies on Turkish NKPC 
Among the empirical  studies conducted  detecting PC relationship, Önder (2004)  is one of the few confirming studies of  presence of the curve.  Önder detects linear output gap PC for the term 1987-2011, and  specifies that the model has higher explanatory power than the ARIMA, VAR, VECM models with variables like interest rate and money supply. Celasun (2006)
 for the term 1990-2001 and  Celasun et.al (2004b) for 1995-2002 also provide evidence for  presence of hybrid NKPC, although inflation expectations are more important (Eruygur, 2011) ; whereas Celasun (2004a)  provides evidence for purely forward looking NKPC for 1998-2003.
On the other hand from among studies with mixed results, Granger&Jeon (2009) detect nonlinear relation (refuting the linear) by time break parameters for 1956-2006, with causality from outstanding variable unemployment to inflation. Çatık, Martin et al. (2008) show that hybrid NKPC is not explanatory for Turkey and is only valid with inclusion of  relative price changes for the term 1996-2007,  Yazgan&Yılmazkuday (2005) also provide evidence for only conventional NKPC, refuting the hybrid curve, for 1988-2003. 
Önder (2009) refutes NKPC presence by Markov switching, structural break techniques, with output gap variable for 1987-2004,  though she observes PC patterns during the post 2001 low inflation environment. Saz (2005) also refutes presence of the curve under high inflation period of 1990-2004. NKPC relation emerges only when crisis period values are  left or smoothed out.
As for refuting studies: Aşırım’s (1995) findings suggest that due to high, volatile inflation environment price adjustments are frequent and that PC relationship of tradeoff  between income vs inflation  has been broken  before 1995. Agenor&Bayraktar (2008) use a generalized form output gap NKPC equation  reaching the conclusion that it is not valid in Turkey during 1981-2006  although both expected and lagged inflation are significant as well as the foreign currency variable. Kuştepeli (2005) reckons that there is no NKPC relation in Turkish economy be it linear, nonlinear, original or in NK form for 1980-2003, who also observes that inflation expectations rather than the unemployment is the relevant variable for monetary policy conduct. (Saz, 2011)

4. Turkish NKPC Model  

4.1 . Model, Theoretical Foundations
At this step we attend to investigate presence of  inflation-output tradeoff in the economy by examining dynamics of  inflation in the form of  New Keynesian Phillips Curve (NKPC).  As in Nason and Smith (2008), NKPC inflation is as (1) below which also holds under price stickiness in the so called hybrid form. In hybrid NKPC inflation is positive function of expected inflation, lagged inflation (for price stickiness) and stil positive function of the detrended output or output gap as in (2) below. 


pt  = λ Et (pt+1) + μ (Yt –Ytrend) 




(1)

pt  = λ Et (pt+1) + θ (pt-1) + μ (Yt –Ytrend) 


(2)

**reviewEstimation of  three hybrid output gap equations are realized (and  three more without the backward looking variable pt-1) with detrended level of output Ygap (output gap), rate of change of nominal output xt, rate of change of real output qt independent variables of which results follow in table  2.a. At the presence of hysteresis, prices are expected to be function of rate of change of output  xt and/or qt rather than level of output or output gap Ygap (Gordon, 1990, p.489). By result of GMM estimations rate of change of output variables proved individually significant as opposed to insufficient information supporting output gap, providing evidence supporting hysteresis mechanism in inflation dynamics.  

Further, as in Gali&Gertler *(1999) the NKPC with the marginal cost (mc) gap variable (instead of output gap)  follows as in (3) below:


pt  = α Et (pt+1) + γ mc,




(3)

pt  = α Et (pt+1) + β (pt-1) + γ mc,



(4)

The empirical limitations of equation  (3)  has caused consideration of the hybrid curve as in (4) above which holds under price stickiness. In equation (4) above  inflation  is positive function of expected inflation  in the next period,  of lagged inflation (for price stickiness)  and of the marginal cost gap. In the theoretical literature there is widespread belief that mc reveals better results in NKPC estimations rather than the output gap variable backed by substantial empirical evidence (Gali&Gertler 1999; Gali, Gertler et al. 2005; Sbordone 2005; Nason&Smith 2008 etc.*)
During estimations price inflation is estimated against three variables, namely: expected price inflation deft (GDP price deflator, under the assumption of rational expectations),  lagged inflation pt-1,  and marginal cost gap, MCIgap. Since there is no directly observable time series for mc, we have constructed mc index to account for the marginal costs of firms engaging in industrial production. By assumption these firms set their prices with a constant mark-up over marginal costs, so that any change in mc will reflect in inflation (Saz, 2011) *fn .  The result of the estimations follow in table 2.b. In the literature on PC, labor income (gr* ile dene) share  is often used as a proxy for real mc, which is also supported by  empirical work*kanıt? Thus estimations by labor income share variable in long term detrended form  (as deviations from steady state level*) are also realized and reported  in table 2.b. 
Thereby validity of the NKPC has been tested by four different real activity variables, namely output gap, marginal cost gap and labor income share gap (and alternatively labor expectations gap) variables. 
4.2. Data and Unit Root
Nominal and real GDP data, consumer price index (CPI, 1998 based), labor income share (labor factor income GDP),  labor expectations gap series (job opportunity index expected for next quarter) are obtained from Turkish Statistical Institude (TurkStat),  from Central Bank websites.  GDP price deflator (1998 based) is obtained by dividing nominal GDP by real GDP series. Output gap variable Ygap is the log ratio of nominal to long term trend output, where long term trend output is obtained by Hodrick Prescott filtering. In calculating excess nominal demand growth (xt), growth rate of long term trend GDP series is deducted from nominal GDP growth rate, and excess real demand growth (qt) is obtained by deducting growth rate of long term trend GDP from real GDP growth rate series. The long term trend real output growth series is obtained by Hodrick Prescott filtering. All data are quarterly and seasonally adjusted. All variables are in logarithms and CPI price inflation (pt) and GDP deflator inflation (deft) (as proxy for rational inflation expectations) variables are expressed as log ratio rate of change. 
Labshgap series is formed from labor factor  income share figures of TurkStat as the log ratio of  nominal to long term trend output, where long term trend output is obtained by Hodrick Prescott filtering. Labor expectations series for the next three months are taken as the job opportunity index series  under real sector confidence index, the gap labexpgap series is also calculated in the same manner. 
Since there is no observable mc series reflecting cost structure of  the manufacturing industry, we construct a mc index for our purposes of NKPC estimation. First we specify main cost factors of the manufacturing industry as price of imported goods, volume of imported goods, real exchange rates, interest rates, commodity  prices, capacity utilization rates, labor income share gap (and alternatively labor expectations gap)
 (***references). From among the mentioned cost elements imported goods, volume of imported goods, commodity  prices, labor income share gap (and alternatively labor expectations gap) are  measured by imported goods value index, imported goods volume index,  producers price index (alternatively raw material price index), labor factor income from GDP (or alternatively labor expectations for next quarter)  from TurkStat database whereas real effective exchange rate , weighted interest  rate of banks on loans and  capacity utilization rate   are obtained from the Central Bank database.
  It is accepted in the literature* on marginal costs that whenever output gap rises in the economy marginal costs will also rise by inflationary pressures. Thus coefficient of correlation for each factor of production with output gap are calculated to construct a marginal cost index (mci) series (*Annex-1). From among the variables of correlation matrix those with highest coefficient of correlation are chosen  namely: value of imported goods,  real effective exchange rates, interest rates, capacity utilization rates and labor income share gap (alternatively labor expectations gap). The marginal cost index is calculated as a weighted average of all the prominent elements of production costs, with the weights determined by absolute value of the correlation coefficients. 
On the other hand suggested variables for instrumenting expected inflation (see: 4.3) are also constructed. For this purpose other than the lagged values of the abovementioned dependent and independent variables in the equations,  interest rate spread between one year and one month deposits is calculated, as well as the change in real effective exchange rate and real effective exchange rate growth all of which follow from Central Bank website.  
Following, variables of  the inflation equations as well as the suggested instruments for expected inflation in GMM (for instruments need to be stationary as well) are tested for unit root by three different tests namely: Augmented Dickey Fuller (ADF), Phillips Perron (PP) and Kwiatkowski, Phillips, Schmidt, Shin (KPSS). All variables in the estimated equations are stationary (I(0)), at least as per two tests.

4.3 Estimation by GMM and Instrumental Variables
The NKPC equations will be estimated by GMM methodology to avoid the problem of endogeneity that will arise when an independent variable is correlated with the error term.  In Gali&Gertler (1999) there are suggested general instruments for expected inflation variable pt+1 (inf) namely: lags of the variables inflation, labor income share, spread between long-short interest rates, output gap, wage inflation and commodity price inflation. On the other hand Yazgan&Yılmazkuday (2005) suggest the use of one lag of inflation, one lag of rate of change of exchange rate and a constant for the conventional NKPC whereas the instruments are one lag of inflation, one lag of change in the exchange rate, one lag of the output gap and a constant in the case of hybrid NKPC. Using the suggested instruments from these two studies, plus properly lagged values of the dependent and independent variables in the estimated  equations we apply GMM by EViews software. 
In choosing the instruments correlation coefficients between the expected inflation variable (inf) and the suggested instruments up to four lags are calculated and variables with the highest coefficients from among these are picked up. (Annex-2) The equation estimations of GMM are those providing economically most meaningful results with the relevant instruments and highest R2 values with significant* J statistics values. 
Table 1. Unit Root Test Results(1) 
	Variables
	Test Statistic Values 

	
	ADF(t stat)
	PP(t stat)
	KPSS(LM stat)

	
	no trend
	trend
	no trend
	trend
	no trend
	Trend

	
	Level Stationary Variables I(0)



	pt CPI inflation
	-2.94
	-3.84
	-2.70(2)
	-3.82
	0.63(3)
	0.18(3)

	pgap(t) inflation gap 
	-5.79
	-5.49

	-2.31(4)
	-2.37(4)
	0.12
	0.10

	GDP deflator def

	-2.82(2)
	-4.04
	-2.83(2)
	-4.16
	0.58(3)
	0.16(3)

	infraw
	-3.12
	-3.75
	-2.99
	-3.75
	0.66(3)
	0.22(4)

	rsp

spread of st-lt interest rates
	-5.33
	-5.36
	-6.36
	-6.27
	0.10
	0.07

	xt excess nominal GNP growth


	-2.95(2)
	-3.93
	-2.80(2)
	-3.93
	0.65(3)
	0.18(3)

	qt excess real GNP growth


	-2.85(2)
	-2.80(4)
	-6.51
	-6.48
	0.07
	0.06

	Ygap level of detrended output


	-3.71(5)
	-3.58
	-2.82(2)
	-2.77(4)
	0.06
	0.06

	fxd
level change in  real effective fx rate
	-8.62
	-8.56
	-9.45
	-9.46
	0.09
	0.06

	fx
log rate of change of effective fx rate

	-8.75
	-8.72
	-9.98
	-10.84
	0.16
	0.08

	mcigap

	-3.48
	-3.51
	-2.98
	-2.97(4)
	0.06
	0.06

	labexpgap*
	-3.02
	-2.97(4)
	-2.78(2)
	-2.74(4)
	0.06
	0.06

	labshgap*
	-4.21
	-4.17
	-2.70(2)
	-2.69(4)
	0.05
	0.05


1 Variables are in logs. For the ADF and PP tests null hypothesis of presence of unit root is rejected at 5% level of significance. Schwartz Info criterion is used to choose the lag length of ADF test whereas Bartlett Kernal spectral estimation method with Newey-West bandwidth are relevant criterion for the PP tests. For the KPSS test null hypothesis of stationary time series is accepted at 5% level of significance.

2 Series are level stationary only at 10% level of significance. 
3 Series are level stationary only at 1% level of significance.*?
4 Series are nonstationary.

5 For Ygap level of detrended output series Dickey-Fuller GLS (ERS) test was taken instead of  ADF test.
(3) fn check et
Table 2.a NKPC GMM Estimation Results with Output Gap or Rate of Excess Output Growth(1)(2)
	
	pt

	pt
	pt
	pt
	pt
	pt

	
	hybrid
	
	hybrid
	
	hybrid
	

	constant


	-0.01
(-3.41)

	-0.003
 (-1.05)
	0.008
(3.35)
	0.01
(3.27)
	0.008
(4.32)
	0.008
(2.45)

	lagged inflation
pt-1
	0.59
(2.94)

	
	0.39
(5.08)
	
	0.38
(5.31)
	

	expected inflation
deft
	0.94
(9.72)

	1.19
(20.21)
	0.13
(1.51)
	0.57
(7.02)
	0.31
(2.74)
	0.82
(8.02)

	excess nominal GNP growth

xt
	
	
	0.38
(3.57)
	0.35
(3.07)
	
	

	excess real GNP growth

qt
	
	
	
	
	-0.80
(-2.09)
	-1.79
(-2.48)

	level of detrended output

Ygap
	   1.11  
  (2.15)
	0.57
 (1.94)
	
	
	
	

	post 2004 slope dummy(3)

	-1.29

(-2.43)
	-0.73

(-2.39)
	-0.23
(-1.88)
	-0.53

(-3.22)
	1.12

(2.45)
	2.31
(3.06)

	N
	      47

	47
	47
	48
	48
	47

	R2 
	0.73

	0.69
	0.79
	0.85
	0.74
	0.57

	J-statistic
	0.17

	0.16
	0.17
	0.12
	 0.13
	0.13

	Instrument Set

	
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) , fxdt-1, fxdt-4 labexpgap(t-2) , fxt-1, fxt-4
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) , fxt-1, fxt-4 labexpgap(t-2)  
	c, pt-1, pt-2, deft-1, infrawt-1, rsp t-2, Ygap(t-4), MCIgap(t-4) , MCIgap(t-1) fxdt-1, labexpgap(t-2) , fxt-4, , xt-1
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) fxt-1, fxt-2 labexpgap(t-2) , xt-1
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) MCIgap(t-4), fxdt-1, qt-1 labexpgap(t-2) 
	c, pt-1,  pt-4, deft-1, infrawt-1, rspt-2, Ygap(t-4), Ygap(t-1), MCIgap(t-4), fxt-1, labexpgap(t-2)


(1) All variables are in logs, figures in paranthesis are t-statistics. (2) The HAC covariance matrix is estimated with a Bartlett bandwith 3 for all instrument sets, no prewhitening in estimations. (3) Slope dummy for income variable.
Table 2.b NKPC GMM Estimation Results with Marginal Cost  and Labor Share (1)(2)
	
	p t

	p t

	p t
	p t
	p t
	p t


	
	hybrid
	
	hybrid*
	
	hybrid
	

	constant
	0.02

(3.44)


	0.01

(6.55)
	-0.006

(-1.75)
	0.008

(1.46)
	-0.007

(-1.93)
	0.0008

(0.35)

	lagged inflation

pt-1
	-0.21

(-1.40)


	
	0.45

(5.78)
	
	0.72

(4.07)
	

	expected inflation

deft
	0.31

(2.01)


	0.22

(1.95)
	0.81

(8.34)
	0.66

(4.66)
	0.72

(4.97)
	0.85

(10.95)

	marginal cost index gap

MCIgap*


	-1.58

 (-3.87)
	-1.25

(-8.21)
	
	
	
	

	labor income share gap

labshgap
	
	
	0.29

(4.05)
	-0.28

(-2.13)
	
	

	employment expectations gap

labexpgap
	
	
	
	
	2.28

(2.47)
	-1.11

(-2.73)

	post 2004 slope dummy(3)


	1.60

(3.66)
	1.28

(7.53)
	
	0.81

(2.38)
	-2.32

(-2.54)
	1.0
(2.53)

	N
	47


	47
	47
	48
	47
	48

	R2 
	0.78


	0.81
	0.78
	0.63
	0.65
	0.74

	J-Statistic
	0.17


	0.18
	0.16
	0.13
	0.11
	0.16

	

	Instrument Set

	
	c, pt-1, pt-2, deft-1, infrawt-1, rsp t-2, Ygap(t-4), MCIgap(t-4) , MCIgap(t-1) , fxdt-1,

fxdt-4 labexpgap(t-2)

	c, pt-1, pt-2, deft-1, infrawt-1, rsp t-2, Ygap(t-4), MCIgap(t-4) , MCIgap(t-1) , fxt-1,

fxt-4 , fxdt-1 , labexpgap(t-2) 

	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) , fxt-1, labexpgap(t-2)    
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) , fxdt-1, fxdt-4, fxt-1 labexpgap(t-2)    
	c, pt-1,  deft-1, infrawt-1, rspt-2, Ygap(t-4), MCIgap(t-4) , fxdt-1, fxdt-4, labexpgap(t-2)    
	c, pt-1, deft-1, infrawt-1, rsp t-2, Ygap(t-4), MCIgap(t-4) , MCIgap(t-1) , fxt-1,
fxt-2 , fxdt-1 labexpgap(t-2) 



(1) All variables are in logs, figures in paranthesis are t-statistics.  (2) The HAC covariance matrix is estimated with a Bartlett bandwith 3 for all instrument sets, no prewhitening in estimations. (3) Slope dummy for mci or labor share variables.
Table 2.c NKPC GMM Estimation Results with Marginal Cost and Labor Share  variables. (1)(2)
	
	pt

(augmented)
	pt 


	pt
(augmented)
	pt


	pt
(augmented)
	pt


	pt
(augmented)
	pt



	constant

	0.0015

(0.59)
	0.004

(1.56)


	0.001

(0.16)
	0.005

(0.98)
	0.001

(0.17)
	0.01

(1.51)
	0.006

(1.52)
	0.01

(2.61)

	lagged inflation pt-1
	0.31

(4.40)
	
	0.020

(0.19)
	
	0.28

(3.06)
	
	-0.02

(-0.19)
	

	expected inf def

	0.70

(5.90)
	0.89

(12.34)
	1.0

(15.0)
	0.93

(7.00)


	0.68

(5.08)
	0.82

(6.95)
	0.88

(16.70)
	0.81

(15.40)

	unemployment gap UNgap
	-0.001

(-0.015)
	-0.013

(-0.18)
	
	
	
	
	
	

	unemp

loyment gap UNgap(t-1)
	0.01

(0.13)
	0.027

(0.45)
	0.21

(2.15)
	0.20

(1.31)
	
	
	
	

	unemployment gap UNgap(t-2)
	
	
	0.17

(-1.98)
	-0.18

(-2.16)
	
	
	
	

	log(UNt/UNt-1)
rate of change of UN (rocun)
	
	
	
	
	0.14

(1.20)
	0.008

(-.081)
	
	

	log(UNt-1/UNt-2 )
rate of change of UN (rocun2)
	
	
	
	
	
	
	0.23

(2.69)
	0.11

(2.48)

	N
	50
	49
	48


	49
	48
	
49
	48
	48

	R2 
	0.81
	0.81
	0.79
	0.80
	0.80
	0.79
	0.83
	0.83

	J-Statistic
	0.044
	0.091
	0.08
	0.060
	0.09
	0.093
	72.68
	0.11

	Instrument Set

	
	c, pt-1, deft-1, fxt-1, UNgap(t-1) 

UNgap(t-2 ,Ygap(t-1)

	c, pt-1, deft-1, fxt-1, fxt-2 UNgap(t-1) 

UNgap(t-2 

	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

UNgap(t-2)

UNgap(t-3)
	c, pt-1, deft-1, fxt-1, 
fxt-2


	c, pt-1, deft-1, fxt-1, 
rocunt-1
rocunt-2
rocun(t-3)


	c, pt-1, deft-1, fxt-1, 
fxt-2

rocunt-1
	c, pt-1, deft-1, fxt-1, 
fxt-3

rocun2(t-1)

rocun2(t-2)
	c, pt-1, pt-2 deft-1, 

fxt-1, 
fxt-2

fxt-3




(1)All variables are in logs, figures in paranthesis are t-statistics. (2) The HAC covariance matrix is estimated with a Bartlett bandwith 3 for all instrument sets, no prewhitening in estimations. 
 Table 4.d NKWPC GMM Estimation Results with Employment Gap or  Rate of Change of  Employment(1)(2)
	
	pt

(augmented)
	pt


	pt 

(augmented)
	pt


	pt

(augmented)
	pt


	pt

(augmented)
	pt



	constant


	-.0003

(-0.14)
	0.003

(1.52)
	0.001

(-0.16)
	0.002

(0.85)
	0.

004

(1.26)
	0.004

(1.28)
	-.001

(-.34)
	0.003

(1.12)

	lagged inflation
pt-1
	0.26

(3.83)
	
	0.26

(3.00)
	
	0.18

(2.36)
	
	0.28

(2.63)
	

	expected inflation  def

	0.80

(8.27)
	0.94

(13.83)
	0.80

(5.17)
	0.96

(11.44)
	0.76

(6.53)
	0.90

(8.10)
	0.80

(5.94)
	0.95

(12.59)

	employment gap Ngap
	-0.42

(-1.59)
	-0.49

(-1.98)
	
	
	
	
	
	

	employment gap Ngap(t-1)
	0.17

(0.75)
	0.24

(1.15)
	0.12

(0.29)
	-0.21

(-0.63)
	
	
	
	

	employment gap Ngap(t-2)
	
	
	0.11

(0.32)
	(0.13)

(0.50)
	
	
	
	

	log(Nt/Nt-1)
rate of change of N (rocn)
	
	
	
	
	-0.64

(-2.14)
	-0.41

(-0.93)
	
	

	log(Nt-1/Nt-2) 

rate of change of N (rocn2)
	
	
	
	
	
	
	0.20

(0.49)
	-0.17

(-0.35)

	N
	48
	48
	48
	48
	48
	49
	49
	48

	R2 
	0.86
	0.83
	0.86
	0.83
	0.84
	0.82
	0.85
	0.83

	J-Statistic
	0.13
	0.13
	0.10
	0.13
	0.09
	0.07
	0.09
	0.04

	Instrument Set

	
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

Ngap(t-1)

Ngap(t-2)
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

Ngap(t-1)

Ngap(t-2)
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

Ngap(t-2)

Ngap(t-3)
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

Ngap(t-2)

Ngap(t-3)
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

rocnt-1
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

rocnt-1

rocnt-2
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3

rocn2t-1
	c, pt-1, deft-1, fxt-1, 
fxt-2

fxt-3




(1) All variables are in logs, figures in paranthesis are t-statistics. (2) The HAC covariance matrix is estimated with a Bartlett bandwith 3 for all instrument sets, no prewhitening in estimations. 
5. Evaluation and Policy Advice

5.1. Findings

After confirming variables are I(0) by unit root test of variables in the equations, equations are estimated by GMM. Results follow in Tables 2.a-b with real output variable detrended  level of output Ygap (output gap), rate of change of nominal output xt, rate of change of real output  qt. As per first equation in Table 2.a, output gap (Ygap) is only statistically significant in explaining inflation dynamics during the pre 2004 term  with 1.11 coefficient. For the post 2004 term when inflation is more stable output gap equation revals negative coefficient contrary to theoretical specifications. As per third and fifth equations excess nominal GDP growth rate xt and excess real GDP growth rate qt are statistically significant in explaining inflation dynamics. In the post 2004 period as rate of change of excess nominal/real GDP growth  increases 1 percent, inflation rises by 0.15 and 0.32 percent respectively. As per fourth and sixth equations in Table 2.a, excess nominal GDP growth rate xt and excess real GDP growth rate qt are statistically significant in explaining inflation dynamics. As rate of change of excess nominal/real GDP growth  increases 1 percent, inflation will rise 0.48 percent. On the other hand level of detrended output (Ygap) in equations 1 and 2 is insignificant with no explanatory power for inflation. 


Lagged inflation proved  significant for all three equations excess nominal GDP growth rate xt and excess real GDP growth rate qt equations, thus backward looking (hybrid) NKPC seems to be relevant for output gap and rate of change of output variable specifications .
 On the other hand expected inflation variable is significant with 0.94, 0.13 and 0.31 coefficients respectively. Inclusion of lagged inflation variable results in significant but lower values of expected inflation coefficient. Equations one, three and five without the backward looking price variable have got 0.73, 0.79 and  0.74  R2 and  J-statistics* reveal that the GMM equations are relevant with the right instruments. 

At the next step output gap equations are tested further by including level and rate of change of output variables in the same equation  (Table 2.b). When detrended level of output Ygap (output gap) and rate of change of nominal output xt and  detrended level of output Ygap (output gap)  and rate of change of real output  qt variables are estimated in the same equation  (equations three and  six) rate of change of output explaining the price inflation is stil significant (with 0.58 coefficient) with the relevant instrument set: (c, pt-1, deft-1, fxt-1, fxt-2, fxt-3).  As per these equations rate of change of nominal/real output variable is robust even to inclusion of other regressors. However hybrid NKPC equations one&four and equations two&five  with different sets of instruments  (Table 2.b) do not reveal  relevant PC tradeoff patterns. **
Further NKPC equations are estimated  by MCIgap and two different labor share variables as per the NKPC literature in economics whose results are revealed in  Table 2.b. As per  first equation in Table 2.b marginal cost gap (MCIgap) is only economically meaningful in explaining inflation dynamics during the post 2004 term  with quite small  coefficient of 0.03. The variable does not reveal economically meaningful relation for pre 2004; for although  significant the coefficient turns out negative.  With MCIgap lagged inflation is not explanatory (negative sign) whereas expected inflation has a 0.22 coefficient. The equation comes with a high R2 coefficient of  0.81. Whereas the labor expectations variable labexpgap does not reveal economically meaningful results, the backward looking labor income share variable labshgap estimation reveals strong explanatory behavior regarding inflationary dynamics. As per third equation in Table 2.b  without 2004 dummy, when labor income share increases one percent inflation will rise 0.29 percent.  Also forward looking inflation expectations variable has 0.81 coefficient as widely* observed in the relevant literature. 
Findings provide somehat supporting pieces of evidence for rate of change PC à la Lipsey (Blanchard&Summers, 1986)  that price  inflation is responsive to the rate of increase  rather than level of output. However presence of Phillips Curve relation with the output level Ygap  variable is disputable.  Both  nominal and real rate of change of output equations are backward looking as well as the forward looking coefficients 0.13 and 0.31 which are significant although not as high as expected. Findings have the implication that price formation dynamics manifests hysteresis mechanism, where  prices are function of rate of change of output  xt and/or qt rather than  level of output or output gap Ygap (Gordon, 1990, p.489). Past levels of output are effecting present inflation.
As for the marginal cost index equation, the variable is slightly explanatory with 0.03 coefficient in the post 2004 period which does not reveal strong explanatory pattern. On the other hand, the labor income share equation is the one that reveals best results fitting economic theory implications, with both high coefficients of backward and forward looking inflation of 0.45 and 0.81 respectively. Nearly one third of the inflation dynamics is explained by the labor share gap variable. 
6. Conclusions
PC has emerged as a simple empirical relation between wages  and  unemployment rate  towards end of 1950’s. Although losing credit by 1970’s it has reemerged in expectations augmented form gaining credit with rise of Keynesian economics in the second half of  1980’s.  Measuring the nature and  magnitude of the  tradeoff  between rate of inflation (wage or price) and the real aggregate (unemployment or GDP) of the PC is important  in regards to macroeconomic policy decisions. 
In Section four unit root tests provide us evidence due to nonstationarity of  time series variables.  Inflation  equations are estimated  à la NKPC with Ygap and rate of change of output variables for nominal/real output for the term 2000-2012.  The equations are estimated with and without the backward looking component alternatively.   Further inflation equations are estimated alternatively in NKWPC manner in section four, by level and rate of increase of unemployment and employment independent variables. 
Estimation results are evaluated in section five. Whereas unemployment/employment estimation results do not reveal meaningful relations, rate of change of nominal and real output are relevant in explaining inflation dynamics. Altogether with estimation results we collect some evidence due to presence of rate of change PC in Turkey, impying hysteresis pattern in price formation dynamics where past levels of output effect current inflation.
In the following months the study will be reproduced with the Central Bank survey data time series for inflation expectations variable (def); and also the estimations will be repeated by marginal cost index  ( and maybe  labor income share) real activity variables replacing Ygap . For the agenda of future studies, this study should usefully be reproduced with wage inflation when time series becomes available from Turkstat which will provide further insight into the mechanism of NKWPC in labor markets.  Alternative factors as explanatory variable can also be encountered for labor markets. 
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� Although labor income share proxy is disputed especially for developing countries where informal economy maybe high and industrial cost structures are peculiar.


� Is the only study encountering opennes of the economy.


� Labor variables are taken in detrended form so that they reflect labor adjustment costs (Saz, 2011).


� Also in equations of Tables 2.a-d  inflation gap pgap(t) variable (detrended  inflation) suggested to be a better proxy for inflation persistence p(t-1) by Cogley&Sbordone, 2008  has alternatively been used, however  the variable has not proved explanatory. The variable proved significant for US for 1960-2010.
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