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Abstract

This study aims to analyse Turkish economy for the 2000-2012 term with emphasis on labor market hysteresis within the framework of New Keynesian Phillips Curve (NKPC). In this study employment and unemployment series are tested for stationarity and relevant statistical analysis is realized. Price equations are estimated in the form of New Keynesian Wage Phillips Curve (NKWPC) by OLS with employment (and unemployment) explanatory variables Alternatively NKPC is also estimated by price dependent variable against output gap and growth of output. Statistical analysis and NKPC estimations reveal hysteresis patterns where price dynamics is responsive to rate of increase of output rather than its level. During recessions or busts with increasing unemployment total separations rise and long term unemployment hikes in Turkey. However upward trend in long term unemployment can be reversed with job creation in the economy by appropriate policies. Thus long term unemployment is typically related with the business cycles and/or recessions which is reversible via expansionary policy. There is hardly supporting pattern for labor market rigidities of  unemployment persistence in Turkey.
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LABOR MARKET HYSTERESIS and TURKISH NEW KEYNESIAN PHILLIPS CURVE (2000-2012)

1.Introduction
Hysteresis in labor markets refers to the phenomenon of rising (falling) cyclical  unemployment raising (lowering) natural rate of unemployment in a permanent manner during unfavourable economic conditions (economic booms). Although empirical research has been conducted on hysteresis following the seminal work of Blanchard and Summers (1986) there is no sufficient accumulation of knowledge yet for establishing firm theoretical background. 
This paper examines evolution of macroeconomic thought and hypothesis of labor market hysteresis as first step. Following precise overview of traditional and New Keynesian PC (NKPC) evolution, literature survey on empirical evidence around Turkish labor market hysteresis follows. After time series data and statistical analysis, econometric estimation of NKWPC equations are realized with unemployment/employment varibles, further ten output gap NKPC equations are estimated by Ordinary Least squares (OLS) for the period 2000-2012. Results are reported and evaluated in sections 4 and 5, conclusions follow in Part  6.  
2.  Theoretical Framework

Hysteresis is the dependence of a system not only on current but also on its past environment. In macroeconomics hysteresis is often used for describing rising level of unemployment raising natural rate of unemployment permanently during unfavourable economic times (vice versa for economic booms). This is usually followed in the nonstationarity of unemployment (employment) series lacking constant mean and variance through time. Old Keynesian models imply hysteresis where there is no full employment concept and equilibrium is possible at any level of output as long as there is sufficient demand. Similarly traditional Phillips curve setting permits equilibrium at any level of  unemployment, with  corresponding level of inflation. 

Between the years 1972-1985 Phillips curve lost credit by stagflation.  However as Keynesian economics revived following 1985, Keynesians started building alternative theories of “hysteresis” challenging  long term converging “natural rate of unemployment” purporting unemployment is in fact persistent following shocks. In post 1985 economists believed employment could be raised by expansionary demand management policies and that during times of busts/recessions unemployment would rise permanently. 
Two major approaches explaining hyteresis are “human capital” and insider outsider (IO) in the current literature. Human capital approach (Hargraves-Heap, 1980; Phelps, 1972), purports that unemployed people lose their labor skills and hardly get reemployed in time adding up to the long term unemployment. On the other had during  booms people enhance their human capital by employment, raising potential future Gross Domestic Product (GDP) and long term employment.
OI models based on union “membership” were first discussed in Lindbeck and Snower (1988). During recessions people get laid off and less number of insiders in companies raise wage level using their bargaining power. This dynamic prevents firms to lower wages and  employ more people. As the economy reaches a new wage rate and employment equilibrium  at which people hardly get reemployed when the recession ends due to the high level of wages. This situation adds up to the long term unemployment Similarly during expansions number of people employed increase and become permanent insiders. As a result, current level of unemployment effects equilibrium level of unemployment in the coming terms.   
3. Empirical Studies on Turkish Labor Market Hysteresis 
Hysteresis has become highly debated subject area following the high and persistent unemployment patterns in Europe during 1980’s. There is still need for more empirical evidence and analysis to build a strong theoretical background.

In a study dated 2002, Küçükkale has examined the presence of hysteresis in Turkey with annual data for the period 1950-1995. By estimating an equation by Kalman-Filter technique regressing natural rate of unemployment on lagged unemployment, he has provided empirical evidence on presence of hysteresis, although the value of the coefficient of unmployment explaining natural unemployment is small. 
Ener and Arıca in 2011 conducted another study investigating the presence of hysteresis in 16 EU countries including Turkey by annual data for the term 1985-2005. Stationarity of the unemployment series is investigated by the so called first and second generation panel unit root stationarity tests which impose cross sectional independence and dependency respectively. The final third test on the other hand developed to allow for structural breaks refutes the presence of hysteresis, as opposed to the finding of two previous tests realized. Authors reckon that there is no hysteresis pattern as revealed by the Carrion-Silvestre et al. Test (2005). 
In Bildirici, Ersin, Türkmen and Yalçınkaya (2012) Turkish labor data is examined by factor analysis, frequency tables and crosstabs with annual data for the term 1980-2010 in a quest for detecting presence of unemployment persistence. Authors state that the results indicate the presence of hysteresis relevant during crises raising the rate of unemployment considerably.
Finally Gözgör (2012) has examined the hysteresis effect in regional unemployment patterns of Turkey for the term 2004-2011 with the only available data. Giray applies eight different heterogeneous or  homegeneous Panel based Unit Root tests (PUR) which reject presence of natural rate of unemployment. Thus she concludes there is support for hsyteresis patterns.

4. Empirical Model on Hysteresis 

4.1 . Model, Theoretical Foundations
At this step we attend to investigate presence of hysteresis in the economy through examining dynamics of wage inflation equation in the form of  New Keynesian Phillips Curve (NKPC). As in Gali (2010, p.10) we follow the New Keynesian Wage Phillips curve (NKWPC) specification (1) below:


wt  = α Et (wt+1) + γ (unt - untrend),


(1)

wt  = α Et (wt+1) + β (pt-1) + γ (unt - untrend),

(2)

Equation (1) also holds under wage stickiness to which Gali refers as the augmented NKWPC as in (2) above. In the equation above wage inflation is positive function of expected wage inflation in the next period, lagged inflation (for price stickiness)  and negative function of detrended unemployment i.e. the unemployment gap. However since there is lack of  wage rate time series for the period in question
, we revert to estimating NKPC for price inflation dynamics. As in Nason and Smith (2008) in hybrid NKPC inflation is positive function of expected inflation, lagged inflation (for price stickiness) and positive function of the detrended output or output gap as in (4)  below. 

pt  = λ Et (pt+1) + μ (Yt –Ytrend) 




(3)

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


(4)

Estimation of five hybrid output gap equations are realized (and five 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 tables 4.c and 4.d. It is expected that at the presence of hysteresis, prices will 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 OLS estimations rate of change of output variables proved individually significant, providing evidence supporting hysteresis dynamics (Table 4.c). In two more equations output gap Ygap was rerun with rate of change of GDP variables xt and qt in the same equation to check for robustness (Table 4.d) where results still supported hysteresis. Presence of 2002 dummy variable was tested in all equations. In all the equations  that follow (Tables 4.a-d)  we have also utilized the inflation gap pgap(t) (detrended inflation) variable instead of lagged prices as suggested in (Cogley&Sbordone, 2008) to be a better proxy of inflation persistence. However the variable proved insignificant in all estimations and did not improve the R2 at all.
We dig further on inflation dynamics in the economy, this time estimating price inflation equation in the spirit of NKPW as in equations (1) (2) above. During estimations price inflation
 is estimated against four variables, namely: expected price inflation deft (GDP price deflator, under the assumption of rational expectations), lagged inflation pt-1, unemployment gap (detrended unemployment) UNgap(t) and unemployment gap lagged once UNgap(t-1) (and alternatively against unemployment lagged once UNgap(t-1). and lagged twice UNgap(t-2)  for appropriate lag structure of price dynamics). Since inflation will be function of rate of change of unemployment rather than level of unemployment at the presence of hysteresis (Blanchard&Summers, 1986, pp.52, 67), we alternatively use unemployment ratio UNt/UNt-1 (and UNt-1/UNt-2) as dependent variables. Together there are four wage equations to be estimated with dummy variables for post 2002. Additional four inflation equations are estimated in exactly the same manner as unemployment, this time with level and rate of change of  employment (N). If the rate of change equations rather than level of unemployment (and employment) turn out significant this will provide support for presence of hysteresis in labor markets. Since all variables are level stationary I(0) estimations are realized with OLS. 

Although the usual PC is estimated with unemployment rate estimating the curve with employment variables is important for employment is relevant for measuring hysteresis theoretically (Blanchard&Summers, 1986). Unemployment estimations are relevant for explaining long term unemployment or human capital  approach, which asserts that newly unemployed exert more pressure on wages than the ones unemployed for long term (Ball, 2009;  Blanchard&Summers, 1986;  Llaudes, 2008).
4.2. Data and Unit Root
Nominal and real GDP data, consumer price index (CPI, 1998 based), employment rate and unemployment rate time series are obtained from Turkish Statistical Institude (TurkStat) website. Employment rate is computed as employed/working age population and unemployment rate as unemployed/labor force.  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. 

Before carrying on with unit root tests of the variables in the equations, descriptive statistics for logarithms of the employment and unemployment series (N and UN) are investigated. We observe that both of the series have typical fluctuations and do not exhibit constant mean and variances independent of time. Maximum and minimum values for employment are 3.9 and 3.7 with standard deviation 0.04. Although standard deviation of the series is not high, the degree of asymmetry measured by the skewness coefficient 0.17 gives us the information that the series is somewhat positively skewed. On the other hand, unemployment series with maximum and minimum values of 2.7 and 1.8 with standard deviation 0.18 also exhibits asymmetrical fluctuations with negative skew coefficient of -0.76, meaning asymmetrical fluctuations below the mean value often. 
Figure:1 Statistical Properties of Employment and Unemployment Series[image: image1.emf]0
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Following, employment and unemployment series are checked for stationarity by unit root tests with three different tests namely Augmented Dickey Fuller (ADF), Phillips Perron (PP) and Kwiatkowski, Phillips, Schmidt, Shin (KPSS). Results are presented in Table 1 which show there is instability  revealed by nonstationary series in the form of unit roots. Both series are integrated of order one, I(1) as followed below.
Table 1. Unit Root Test Results (Employment Rate (N) and  Unemployment Rate (UN) Series in Logs)(1)
	Variables
	Test Statistic Values 

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

	
	no trend
	trend
	no trend
	trend
	no trend
	trend

	Nt
	-1.52
	0.39
	-1.47
	-0.04
	0.33(2)
	0.24

	ΔNt(4)
	-2.11(3)
	-6.91
	-5.50
	-7.64
	0.51(3)
	0.12 

	UNt
	    -2.43

	   -2.05
	   -2.36

	   -1.74
	    0.39(2)
	    0.14(2)

	ΔUNt(4)
	-4.74
	-4.91
	-4.76
	-4.94
	0.26
	0.06



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.
1 N rate = (total number of people employed/working age population*100). 
2 Stationary by this test at 5% level of significance.  

3 Nonstationary by this test at 5% level of significance.  
4 Unemployment Nt and UNt are I(1) at 5% level of significance.   
Following, variables of the wage equations are tested for unit root by same set of tests.  All variables in the estimated equations are stationary (I(0)), at least as per two tests.

Table 2. 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
	-2.74(2)
	-3.77
	-2.56(4)
	-3.77
	0.59(3)
	0.18(3)

	pt-1 lagged CPI infl
	-2.67(2)
	-3.83
	-2.49(4)
	-3.90
	0.59(3)
	0.17(3)

	pgap(t) inflation gap 
	-5.79
	-5.49

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

	GDP deflator deft

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

	UNgap(t) unemployment gap 
	-3.01
	-2.97(4)
	-2.37(4)
	-2.35(4)
	0.06
	0.06

	Ngap(t) employment 
gap
	-2.70(2)
	-2.61(4)
	-3.00
	-2.96(4)
	0.09
	0.09

	log(UNt/UNt-1)
rate of change of unemployment


	    -4.74

	   -4.91
	   -4.76
	   -4.94
	    0.26
	    0.06

	log(UNt-1/UNt-2 )
rate of change of unemployment

	    -4.68

	   -4.85
	   -4.70
	   -4.87
	    0.26
	    0.06

	log(Nt/Nt-1)
rate of change of employment

	-2.11(4)
	-6.91
	-5.50
	-7.64
	0.51(3)
	0.12

	log(Nt-1/logNt-2)
rate of change of employment


	-2.17(4)
	-6.71

	-5.54
	-7.11
	0.43
	0.10


	xtexcess nominal GNP growth


	-2.85(2)
	-3.93
	-2.71(2)
	-3.93
	0.63(3)
	0.16(3)

	qt excess real GNP growth


	-5.70
	-5.67
	-5.71
	-5.65
	0.05
	0.05

	Ygap level of detrended output


	-2.07(5)
	-2.19(4,5)
	-2.50
	-2.47
	0
.07
	0.07


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.
4.3. AR Processes of Employment and Unemployment (2000-2012)

As in Table 1 above, employment and unemployment series are integrated of order one, I(1). Also the process generating unemployment N exhibits first order autoregressive pattern even with a time trend (insignificant) included in the regression. (Table: 3).
In a similar fashion, employment series UN also exhibits strong persistence revealed by the ARIMA(1,1,1) model in the table. Employment series is with moving average pattern as well. Nonstationary is there even with the trend variable included in the equation.
Table 3: Employment and Unemployment Processes (Turkey 2000-2012)(1)(2)
	
	        ρ                           θ                             α                         R2
coefficient             coefficient                 trend

	Unemployment

(UN)
	      0.88                      0.37                        3 (e-3)                   0.90      
     (12.5)                   (2.60)                       (-0.34)
                                                             

	Unemployment

(UN)
	     0.86                      0.38                                                       0.90
    (14.6)                    (2.8)                 


	Employment

(N)
	    0.94                                                                                     0.90
   (20.7)

	Employment

(N)
	    0.98                                                         0.01                     0.91
   (20.6)                                                      (0.46)


Estimation of:

d(UN) = c + ρAR(1) +  θMA(1) + α(trend) and,
d(N) =  c + ρAR(1) + α(trend)
(1)Variables UN, N are in logarithms; lnrat = employment rate, lun = unemployment rate.
(2) Figures in paranthesis are t statistics.

Table 4.c NKWPC OLS Estimation Results with Output Gap and Rate of Excess Output Growth(1)
	
	pt

	pt
	pt
	pt
	pt
	pt

	
	hybrid
	
	hybrid
	
	hybrid
	

	constant


	0.0008

(0.25)
	0.003

(0.78)
	0.0008
(0.25)
	0.003
(0.78)
	0.002

(0.67)
	0.02
(2.76)

	lagged inflation
pt-1
	0.17
(1.99)
	
	0.17
(1.99)
	
	0.23

(2.59)
	

	expected inflation
deft
	0.66
(6.47)
	0.73
(7.75)
	0.88
(8.68)
	1.02
(14.05)
	0.77
(8.55)
	0.79
(8.78)

	excess nominal GNP growth

xt
	0.22
(2.07)
	0.30
(2.85)
	
	
	
	

	excess real GNP growth

qt
	
	
	0.22

(2.07)
	0.30
(2.85)
	
	

	level of detrended output

Ygap
	
	
	
	
	0.02
(0.34)
	-0.006
(-0.11)

	post 2002
time dummy(2) 
	
	
	
	
	
	-0.0004

(-2.22)

	N
	50
	51
	50
	51
	50
	51

	R2 
	0.83
	0.82
	0.83
	0.82
	0.82
	0.79

	F-Statistic(3)
	77.55
	108.51
	77.55
	108.51
	69.83


	89.40

	Diagnostic Tests

	Breusch-Godfrey Serial Correlation LM Test
	3.49
	2.41
	3.49
	2.41
	6.78

	2.61

	White Heteroscad Test
	1.42
	1.19
	1.43
	1.77
	0.84
	1.82

	Stability Tests

	Chow Test(2)


	2.54
10.84

(break)
	4.44
13.23
(break)
	2.54
10.84

(break)
	4.44
13.23

(break)
	1.92
8.41

(no break)
	4.39

   13.09
  (break)

	CUSUM
	stable
	stable
	stable
	stable
	stable
	stable

	CUSUM of squares
	stable
	stable
	stable
	stable
	stable
	stable


(1) All variables are in logs, figures in paranthesis are t-statistics. (2) Chow test with  post 2002 breakpoint. Number at the top is the F-statistic, bottom is the log likelihood ratio. Although breaks were detected dummy variable did not prove significant except in the last equation,, besides CUSUM tests were stable in all equations.
(3) All equations are overall significant as per F-test.
Table 4.d NKWPC OLS Estimation Results with Output Gap and Rate of Excess Output Growth(1)
	
	p t

	p t
	p t
	p t

	
	hybrid
	
	hybrid
	

	constant
	0.0009
(0.26)
	0.003

(0.78)
	0.0009
(0.26)
	0.003

(0.78)

	lagged inflation
pt-1
	0.17

(1.86)
	
	0.17
(1.86)
	

	expected inflation
pt
	0.65
(6.29)
	0.71
(7.19)
	0.88
(8.54)
	1.02
(13.88)

	excess nominal GNP growth

xt
	0.23
(2.03)
	0.31
(2.87)
	
	

	excess real GNP growth

qt
	
	
	0.23
(2.03)
	0.31
(2.87)

	level of detrended output

Ygap
	-0.01
(-0.20)
	-0.03
(-0.52)
	-0.01
(-0.20)
	-0.03
(-0.52)

	post 2002(2)
time dummy 
	
	
	
	

	N
	50
	51
	50
	51

	R2 
	0.84
	0.82
	0.84
	0.82

	F-Statistic(3)
	56.96
	71.33
	56.96
	71.33

	Diagnostic Tests

	Breusch-Godfrey Serial Correlation LM Test
	3.44
	2.34
	3.44

	2.34

	White Heteroscadasticity Test
	1.48
	1.26
	 1.57
	2.02

	Stability Tests

	Chow Test(2)


	2.31
12.71
(break)
	3.66

14.96

 (break)
	2.32
12.71
(break)
	3.66
14.96
(break)

	CUSUM
	stable
	stable
	stable
	stable

	CUSUM of squares
	stable
	stable
	stable
	stable


(1) All variables are in logs, figures in paranthesis are t-statistics. (2) Chow test with  post 2002 breakpoint. Number at the top is the F-statistic, bottom is the log likelihood ratio. Although breaks were detected in all equations dummy variable did not prove significant, moreover CUSUM tests were stable in all equations.
(3) All equations are overall significant as per F-test.
5. Evaluation and Policy Advice

5.1. Findings
Stationarity of employment and unemployment series are tested in searching for presence of hysteresis in Turkish labor markets. Both series exhibit nonstationarity without constant mean and variance through time
 hinting hysteresis. Asymmetrical fluctuations of the series also support this finding. Further employment and unemployment series exhibit nonstationarity by autoregressive patterns. The autoregressive process has not disappeared in the series after inclusion of trend variables in the equations (Table: 3). 

The estimation results of the NKWPC equation follow in Tables 4.a-b in the Appendix where unemployment and employment are explanatory variables. 
 However OLS estimations do not reveal significant relation between wage inflation and neither level of unemployment/employment variables nor rate of change of unemployment/employment variables. Time dummy for post 2002 (following 2001 financial crises) was significant for only two of the unemployment and one employment equation estimations in tables 4.a and  4.b respectively. 


On the other hand the NKWPC estimations with detrended level of output Ygap (output gap), rate of change of nominal output xt, rate of change of real output qt explanatory variables have provided statistically as well as economically meaningful results as revealed in Table 4.c. As per second and fourth equations in the table, excess nominal GNP 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 0.30 percent. On the other hand level of detrended output (Ygap) in equation five is insignificant with no explanatory power for inflation. 

The lagged inflation proved insignificant (although t-values are at upper limits) for excess nominal GDP growth rate xt and excess real GDP growth rate qt equations, thus backward looking NKPC is not relevant. On the other hand expected inflation variable is significant with 0.73 and 1.02 coefficients respectively. 2002 recession dummy has only proved significant in one equation as reported in Table 4.c. Equations two and four without the backward looking price variable have got 0.82 R2 and the F-statistics reveal overall significance. 
On the other hand output gap equations are tested further by including level and rate of change of output variables in the same equation (Table 4.d). 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 one and two) rate of change of output explaining the price inflation is stil significant with 0.31 coefficient value. Rate of change of nominal/real output variables are robust even to inclusion of other regressors. Findings support hysteresis hypothesis that price  inflation is responsive to the rate of increase in output rather than output level. R2’s have not improved with inclusion of level of output variable and are stil 0.82, although the F-statistics have fallen somewhat. 

5.2. Labor Market Turnover and Long Term Unemployment Patterns

Turnover information in the markets will provide us evidence around hysteresis together with the information on rates of long term unemployment. High turnover would mean short unemployment periods where people get rehired soon. All related data are obtained from TurkStat website. Graph 1 shows quarterly rate of turnover taken as total separations (separations/total employment) from the  labor force for the term 2000-2012. Total separations are taken as the number of people unemployed for the last two calendar months. Unemployment is also shown in the same graph. 
Figure: 2 Unemployment and Turnover Rate (Total Rate of Separations) (%)
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As observed in the graph above whenever unemployment rates increase (upper line) in Turkish economy, rate of total separations rise paralelly, though with milder cycles. This is especially visible following the 2001 recession and in the world economic recession following the financial crises from 2008 on. In fact two series interestingly follow same cyclic patterns. 

Figure: 3 Long Term Unemployment Series(1)
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(1) Of total unemployed, percent of unemployed 1 year and longer
The fact that total separations rise as unemployment rises during recessions indicate rising unemployment during recessions is partly due to the increase in total separations. Also rate of long term unemployment increasing during periods following recessions as both in post 2001 and 2008 terms when the number of unemployed have accumulated in 1-2 year, 2-3 year and 3 year and more unemployed categories. Unprecedented increase of the long term unemployment rates between the years 2004-2006 and its high (though declining due probably to increased job creation capacity of the economy) level up until 2009 are thought to be result of declining job creation capacity of the economy following 2001 crisis, which has already been hot issue of debate.
 
5.3. Evaluation  
Detection of nonstationarity of both employment and unemployment rate series gives preliminary evidence hinting hysteresis. Following, both series exhibit autoregressive scheme even with the inclusion of trend variable in regressions. 
When the NKWPC equations are estimated with price inflation (as proxy for wage inflation) with level and rate of change of unemployment/employment as explanatory variables, equations estimated do not reveal any meaningful relationship. Alternatively when NKPC is estimated with the output gap and rate of change of output variables, relations can be traced in favor of hysteresis. As per regressions listed in Table 4.c and 4.d inflation is responsive to the rate of increase of output (nominal or real) rather than the level of detrended output. Past behavior of output effecting present inflation dynamics leads to the fact that as shocks change aggregate demand (negative as well as positive), resulting effect on prices may persist even after effect of the shock is gone. Inflation explained by rate of change of output is indeed rate of change Phillips curve à la Lipsey.
Time series, statistical analysis together with the econometric estimation results provide us positive evidence about presence of hysteresis. Additionally analysis in section 5.2 reveals that during recessions turnover rates (measured by the unemployed for last two months) rise with rising unemployment and there are shooting levels of long term unemployment (Figure: 3). Although level of unemployment may be high, the upward trend in long term unemployment comes to an end and even starts  declining when the productive capacity of economy rises, with increased job creation. The fact that unemployed get reemployed whenever job creation increases is surely evidence against IO approach. Thus Turkish pattern of accumulating long term unemployment follows recession periods and  is typically related with the business cycles and/or recessions in the economy which is reversible via expansionary policy. 
In Figure: 2 above, unemployment in Turkey rises following 2001 crises, stays on a higher plateau with annual average of 10.5 percent between 2002-08, overshooting still in the second half of 2008, following world financial crises. However after 2009 unemployment shows declining trend, even falling below the previous 2002-08 plateau after 2011Q2. Labor hysteresis may get severe during unfavorable economic periods, however can be reversed through appropriate economic policies. Thus it is hard to mention about labor market rigidities for the Turkish case.  
6. Conclusions
Hysteresis is a NK economic concept refuting natural rate in the long run, purporting that past levels of employment/unemployment will be effective on employment trends and that economic policy can change long run trends of employment/unemployment. Concept is stil debated on theoretical level and although empirical work is evolving like in other fields of NK economics,  there is stil  need for further study.
In Section four data analysis and unit root tests provide us with preliminary evidence due to nonstationarity of UN, N time series where AR dynamics has also been been detected. Eight inflation equations (for unemployment and employment separately) are estimated à la NKWPC in section four, by level and rate of increase of unemployment and employment independent variables for the term 2000-2012. Additionally NKPC equations are estimated with Ygap and rate of change of output variables for nominal/real output. The equations are estimated in NKPC form with and without the backward looking component alternatively.   
Estimation results are evaluated in section five. Whereas unemployment/employment estimation results do not reveal meaningful relation, rate of change of nominal and real output are relevant in explaining inflation dynamics. Together with the unit root and statistical analysis we collect some evidence due to presence of hysteresis. 
Further analysis in section five reveals that during recessions total separations from labor force rise with rising unemployment leading to shooting levels of long term unemployment. However economy seems to posses some flexible dynamics as for labor markets so that although level of unemployment may be high, upward trend in long term unemployment can be reversed with increased job creation via appropriate policies. Thus long term unemployment is typically related with the business cycles and/or recessions in the economy which is reversible by expansionary policy. There is hardy supporting pattern of labor market rigidities for  unemployment persistence in Turkey.
For the agenda of future studies, both employment and unemployment should be tested by nonlinear stationarity and series should be evaluated under nonlinear processes to test the existing asymmetry and persistence. This study will be reproduced within a few months with wage inflation when time series gets available which will provide better insight into the mechanism of labor market dynamics.  

APPENDIX to SECTION 4.2: OLS ESTIMATION RESULTS FOR NKWPC EQUATION WITH LABOR MARKET VARIABLES (N, UN)
Table 4.a NKWPC OLS Estimation Results with Unemployment Gap and Rate of Change of  Unemployment(1)
	
	pt
(augmented)
	pt 


	pt
(augmented)
	pt


	pt
(augmented)
	pt


	pt
(augmented)
	pt



	constant

	0.002

(0.56)
	0.02

(2.56)


	0.003
(0.85)
	0.006
(1.64)
	0.002

(0.55)
	0.02

(2.75)
	0.003
(0.97)
	0.006
(1.83)

	expected inflation pt+1
	0.78
(8.27)
	0.81
(8.43)
	0.78
(8.29)
	0.92
(12.98)
	0.78
(8.42)
	0.80
(8.63)
	0.77
(8.69)
	0.89
(12.99)

	lagged infl pt-1

	0.22
(2.52)
	
	0.20
(2.28)
	
	0.23
(2.62)
	
	0.19
(2.16)
	

	Unemployment gap UNgap
	-0.03

(-0.65)
	0.03

(1.68)
	
	
	
	
	
	

	Unemployment gap UNgap(t-1)
	0.03

(0.73)
	-0.03

(-1.70)
	0.04
(1.05)
	0.06
(1.54)
	
	
	
	

	Unemployment gap UNgap(t-2)
	
	
	-0.04
(-1.04)
	-0.06
(-1.37)
	
	
	
	

	log(UNt/UNt-1)
rate of change of unemployment
	
	
	
	
	-0.02
(-0.54)
	-0.007
(-0.17)
	
	

	log(UNt-1/UNt-2 )
rate of change of unemployment
	
	
	
	
	
	
	0.005
(1.29)
	0.07
(1.89)

	post 2002(2)
time dummy 
	
	-0004

(-2.09)
	
	
	
	-0.0004

(-2.23)
	
	

	N
	50
	51
	50
	50
	50
	51
	50
	50

	R2 
	0.82
	0.81
	0.82
	0.80
	0.82
	0.81
	0.83
	0.81

	F-Statistic(3)
	51.82
	48.69
	52.73
	62.81
	70.14
	66.16
	72.68
	99.02

	Breusch-Godfrey Serial Correlation LM Test
	6.27
	2.46
	6.52
	2.75
	6.52
	2.44
	6.31
	2.78

	White Heteroscad Test
	3.85
	2.51
	1.83
	2.15
	3.81
	2.75
	1.85
	1.48

	Chow Test(2)
	2.38
13.01

(break)
	4.36  17.35

(no break)
	2.00
  11.18

(break)
	3.35

13.83

(break)
	1.86
8.14

(nobreak)
	4.07
 12.25

(no break)
	2.11
    9.14

(no break)
	3.68
  11.20
(break)

	CUSUM
	stable
	stable
	stable
	stable
	stable
	stable
	stable
	stable

	CUSUM of squares
	stable
	stable
	   stable
	stable
	stable
	stable
	stable
	stable


(1) All variables are in logs, figures in paranthesis are t-statistics. (2) Chow test with  post 2002 breakpoint. Number at the top is the F-statistic, bottom is the log likelihood ratio. Although breaks were detected in equations 1,3,4,8 dummy variable did not prove significant, besides CUSUM tests were stable in all equations.
(3) All equations are overall significant as per F-test.
 Table 4.b NKWPC OLS Estimation Results with Employment Gap and Rate of Change of  Employment(1)
	
	pt
(augmented)
	pt

	pt 

(augmented)
	pt


	pt
(augmented)
	pt

	pt

(augmented)
	pt



	constant


	0.002
(1.09)
	0.02

(2.61)
	0.03
(0.77)
	0.005

(1.52)
	0.003
(1.00)
	0.006

(1.98)
	0.002

(0.73)
	0.005

(1.54)

	expected inflation
pt+1
	0.79

(17.02)
	0.81

(8.89)
	0.77

(7.85)
	0.93

(13.11)
	0.77

(8.84)
	0.90

(13.42)
	0.77

(8.19)
	0.93

(13.62)

	lagged inflationpt-1


	0.20

(4.51)
	
	0.22

(2.34)
	
	0.19

(2.22)
	
	0.22

(2.32)
	

	Employment gap Ngap
	-0.32

(-1.82)
	-0.31

(-1.52)
	
	
	
	
	
	

	Employment gap Ngap(t-1)
	0.25

(1.28)
	0.27

(1.33)
	0.03

(0.15)
	-0.10

(-0.43)
	
	
	
	

	Employment gap Ngap(t-2)
	
	
	0.04

(0.17)
	(0.21)

(1.00)
	
	
	
	

	log(Nt/Nt-1)
rate of change of employment
	
	
	
	
	-0.28

(-1.65)
	-0.34

(-1.99)
	
	

	log(Nt-1/Nt-2) 

rate of change of employment
	
	
	
	
	
	
	-0.02

(-0.12)
	-0.19

(-1.06)

	post 2002

time dummy(2) 
	
	0.0004
(-2.10)
	
	
	
	
	
	

	N
	50
	51
	50
	50
	50
	51
	50
	50

	R2 
	0.83
	0.82
	0.82
	0.80
	0.83
	0.80
	0.82
	0.80

	F-Statistic(3)
	54.80
	51.91
	51.29
	60.67
	74.62
	98.67
	69.64
	93.10

	Breusch-Godfrey Serial Correlation LM Test
	9.93
	5.97
	7.13
	3.40
	8.48
	4.14
	6.96
	3.95

	White Heteroscadasticity Test
	3.30
	3.18
	3.05
	3.96
	0.57
	3.08
	2.18
	2.31

	Chow Test(2)
	1.37
7.91

(no break)
	2.84

11.94

(no break)
	2.07

11.48

(break)
	3.31

13.70

(break)
	1.75

7.72

(no break)
	3.67

11.15

(break)
	1.93

8.44

(no break)
	3.22

9.92

(break)

	CUSUM
	stable
	stable
	stable
	stable
	stable
	stable
	stable
	stable

	CUSUM of squares
	stable
	stable
	  stable
	stable
	stable
	stable
	stable
	stable


(1) All variables are in logs, figures in paranthesis are t-statistics. (2) Chow test with  post 2002 breakpoint. Number at the top is the F-statistic, bottom is the log likelihood ratio. Although breaks were detected in equations 3,4,6,8 dummy variable did not prove significant, besides CUSUM tests were stable in all equations.
(3) All equations are overall significant as per F-test.
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� The Turkstat series will only be updated by June 2013.


� Since there is no wage data available presently. 


4 All equations were also estimated by trend variable to measure the changes in price inflation independent of the movements in the unemployment/employment and/or output variables, however the trend variables proved insignificant.


� The series exhibit unit root by ADF, PP and KPSS tests. Both series are integrated of order one I(1).


� However since wage rate series is not available, CPI price variable was used as Proxy, until release of wage series by June 2013. 


� In some equations where Chow test revealed presence of breakpoint but dummy variable proved insignificant t-test the variable was discarded.


� Between 2002-2008 unemployment has been on a higher plateau with yearly average rate of 10.46 percent where turnover rates were not that high. With insufficient job creation this has resulted in unprecedented long term unemployment increase during 2004-06. During 2006-09 job creation in the economy seems to rise with declining level of long term unemployment, however long run unemployment rises again from 2009 on in the post 2008 world financial crises. 
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