AN EMPIRICAL STUDY ON THE WAGE AND PRICE STICKINESS OF US ECONOMY (1990-2009)
Leyla Baştav

Banking Regulation and Supervision Agency
Abstract

The study aims to analyze  US economy for the term 1990-2009 with emphasis on price formation and provide evidence on the mechanism through which business cycles occur. According to New Keynesian thinking major structural trait of the economy is non-clearing markets under imperfect competition with asymmetry and  uncertainties. Generally empirical evidence is quite scarce in NK literature whereas theoretical research is abundant. Recent empirical research in the field has revealed evidence in favor of wage rigidity in developed economies. In this study econometric  estimation of six equations on price formation has also revealed evidence for wage rigidity in the form of “inertia”. Inertia  may be either due to “expectations” or presence of “staggered wage contracts”. Thus we conclude that business cycle dynamics of fluctuations in output and employment should be followed in the labor markets and relevant  models of the economy should concentrate on them to explain dynamics. 
Keywords: New Keynesian economics, business cycles, price rigidities, macroeconomic modelling, labor market structure; E12, E31, E32.

ABD Ekonomisinde Ücret ve Fiyat Yapışkanlığı Üzerine Ampirik Bir Çalışma (1990-2009)
Özet

Çalışmanın amacı ABD ekonomisini 1990-2009 döneminde fiyat oluşum mekanizmaları çerçevesinde analiz ederek ekonomik dalgalanmaları ortaya çıkaran mekanizmalar hakkında belirlemelerde bulunmaktır. Yeni Keynesyen görüşe göre ekonomilerde temel özellik asimetri ve belirsizliklerin bulunduğu  aksak rekabetçi yapıda piyasaların tam rekabetçi dengeye ulaşamamasıdır. Yeni Keynesyen görüşe ilişkin fazlasıyla teorik yaklaşım varken bu alandaki ampirik çalışmalar yetersiz bulunmaktadır. Son dönemlerde bu alanda gerçekleştirilen ampirik araştırmalarda gelişmiş ülkelerde ücret katılığı tespit edilmiştir. Bu çalışmada da altı fiyat denkleminin ekonometrik tahmini ile “atalet” şeklinde fiyat katılığının bulunduğu ortaya çıkmıştır. Atalet “beklentiler” veya “farklı vadelerde yenilenen ücret anlaşmalarının” varlığına bağlı olarak görülebilir. Böylece, üretim ve istihdamdaki ekonomik dalgalanmaların çıkış dinamiği işgücü piyasalarından araştırılmalı ve ekonomik modellerde bu piyasalara yoğunlaşılmalıdır. 
Anahtar kelimeler: Yeni Keynesyen ekonomi, ekonomik dalgalanmalar, fiyat katılıkları, makroekonomik modelleme, işgücü piyasalarının yapısı; E12, E31, E32.
EMPIRICAL STUDY ON THE
WAGE AND PRICE STICKINESS OF US ECONOMY

 (1990 – 2009)
1.Introduction

Major macroeconomic theoretical theme of 1950-60’s was neoclassical synthesis with involuntary employment and price rigidity  accepted within the general equilibrium framework. Following the stagflation environment of oil shocks, end of 1970’s was a period with most outstanding economists following New Classical line against Keynesian theory losing credit. However, following work of most outstanding economists like Stanley Fischer, Edmund Phelps and John Taylor, microeconomic underpinnings of Keynesian thought were rebuilt in mid-1980’s. Within the so called New Keynesian (NK) framework economic agents with rational expectations are assumed to show  maximization behavior with firms maximizing profits and workers maximizing utility. Price rigidities are also essential in the form of wage and/or price stickiness.


There is enormous theoretical literature around NK line, variety of approaches whereas the view suffers from scarcity of empirical evidence supporting theory. Empirical studies mostly concentrate on economic fluctuations and reasons behind nonclearing market behavior. Body of research has been built around price and/or wage stickiness so as to identify wheather rigidities stem from product and/or labor markets.
This paper examines evolution of macroeconomic thought and NK economics as a first step. Then literature survey on existing empirical evidence around New Keynesian economics follows with emphasis on very recent prominent body of work. Within the framework, business cycle literature is examined to answer question of whether there are nominal and/or real price or wage rigidities in economies. Following, an econometric analysis of price and wage adjustment mechanism of US economy is realized for the period 1990-2009 where results are reported and evaluated in sections 4 and 5. Finally  conclusions follow in Part  6.  
2. Evolution of Theory and New Keynesian Approach
Following dominance of neoclassical synthesis in 1950-60’s; end of 1960’s, early 1970’s was a period when Phillips curve relation of the economy broke down. This breakdown got even more severe after first oil shock of 1973 in the US during the 1973-75 recession under high inflation, high unemployment environment. Thus end of 1970’s was a period withnessing rise of New Classical thought with Keynesian theory losing credit. 1980’s was a decade when Keynesian economics was considered dead, with most outstanding economists building arguments around New Classical line. However following the fundamentals put forth in the work of most outstanding economists like Stanley Fischer, Edmund Phelps and John Taylor, microeconomical building blocks of wage and price stickiness were put over one on the other under a wide collection of research realized by new generation economists so called “New Keynesian”. 

Following new collection of publication and research, Keynesian economics was considered alive towards mid 1980’s. As per wording of one major NK economist Gregory Mankiw Keynesian thought has been reincarnated into a new body where spirit is same as before (Mankiw, 1992). Major features of NK economic models are maximization behavior of economic agents with rational expectations where price rigidities are essential. In the new models economic units take signals under imperfect competition with asymmetric information and uncertainties and set prices accordingly. Firms possess monopolistic market power in the markets to set prices compatible with their marginal costs as opposed to price taking firms of Classical thought. Within the NK framework price, nominal wage as well as real rigidities are relevant with coordination failures. All of abovementioned characteristics lead us to one basic structural trait of the economy: “nonclearing markets”.
 
Following revival of Keynesian economics around body of work created by so called New Keynesians, theory came to a point where the major assertion of  J.Maynard Keynes about sticky nominal wages, flexible prices vis a vis business cycles was denied. A group of NK economists have rejected assumption of countercyclical real wages during times of economic downturn positing lack of empirical evidence. According to this group prices were not flexible as considered by Keynes and his proponents, and rigidities actually stemmed from product markets. During downturns firms did not cut back on their prices, instead they laid people off as a result of decline in sales. Thus since mid 80’s main emphasis of NK thought has been on price rigidities with wage rigidities playing secondary role. 

On theoretical platform there seems to be two major approaches to nonclearing markets. On one side economists like Gregory Mankiw, Paul Romer emphasize the role of sticky nominal prices in product markets. On the other side economists like Bruce Greenwald,, Joseph Stiglitz turn their attention to capital and labor markets and as put forth by Keynes in “General Theory” in 1936 they suggest rigidities might somehow be stabilizing and with flexible wages and prices effect of business cyle fluctuations would not be eliminated but even aggravated. While Mankiw and Romer seem to be more effected by the Classical line, Stiglitz emphasizes more discretionary and interventionist policies as per needs of the economy.

The major fact around NK line of thought is the innumerable volume of theoretical publications in the field as opposed to inadequate empirical work. As far as empirical research on the evidence for price and wage stickiness in the markets is concerned,  findings are of variety. However recently there is notable increase in the number of empirical research revealing results supporting nominal wage stickiness in the form posited in “General Theory” by J.Maynard Keynes as opposed to hypothesis of other NK line economists emphasizing role of price stickiness. 

3. Empirical Evidence on Wage and Price Stickiness 
As mentioned in the previous section following mid 80’s main emphasis of NK thought has been on price rigidities wage rigidities playing only secondary role. Within the framework of general equilibrium macroeconomic models dynamic behavior and responses of real and nominal variables to macroeconomic policy treatment have been examined by economists. Until beginning of 2000’s prevailing theme within macroeconomic model building and  macroeconomic policy analysis has been sticky price models in examining business cycle dynamics. However NK economics has provided only scarce empirical evidence around the role of price rigidities in non-clearing markets. 

In their research dated 2000 Chari, Kehoe and McGrattan have built a sticky price model for explaining business cycle fluctuations, where firms set prices in a staggered fashion. Question of whether monetary shocks were reason for output as well as investment and consumption fluctuations were tried to be answered with a US economy model for the period 1960-1995. In case of persistent output fluctuations endogeneous price stickiness is deemed necessary condition for firm behavior where economic units are reluctant to change their prices. However  results of the model have not revealed evidence in favor of price stickiness pointing at the fact that staggered price setting by itself is not the reason for business cycles (staggered price contracts are not the major factor creating economic fluctuations via monetary shocks).
The benchmark work by Chari, Kehoe and McGrattan has been followed by number of empirical studies all of whose results pointed at irrelevance of price stickiness as major reason creating business cycles. In an empirical study conducted by Bureau of Labor Statistics (BLS) data of 350 categories of goods and services (amounting to 70% of consumer spending) for 1995-1997, Bills and Klenow in 2002 revealed  half of prices are subject to changes within less than 4,3 months and thus consumer goods prices are more flexible than they are thought actually. Even stickier goods’ prices exhibited volatile and temporary inflation rates contrary to finding of previous sticky price models.  

Following bulk of research pointing at flexible price structure in the economy (as opposed to the sticky price approach of previous macroeconomic models) new generation research concentrating on labor markets as major source of rigidity has emerged. In this new line in their work dated 2005 Christiano, Eichenbaum and Evans formed a general equilibrium macro model where they introduced staggered wage contracts with average duration of three quarters as the mechanism representing  sticky wage structure. The model was remarkably able to explain real world empirical evidence in the US economy for the term 1965-1995. Model also revealed price rigidities had no explanatory power for the dynamics leading to economic fluctuations. Similar results were obtained by Huang and Liu in their paper dated 2002 where they reckoned although staggered price and wage mechanisms were similar in the effects they produced on real variables following monetary shocks, each activated different underlying persistence creating mechanisms. As per their results while staggered wages do create persistence in real variables, staggered prices by themselves do not have significant impact. 

Still a study conducted by Alves (2004) has examined six G-7 countries namely US, Canada, France, UK (United Kingdom), Germany and Italy for the period 1960-2002 detecting presence of nominal wage stickiness following technological and monetary shocks. Inertia in nominal wages resulting from contracting behaviour is seen as structural feature of low inflation economies and crucial factor explaining business cycles. On the contrary, price and real wage rigidities are unable to capture underlying mechanisms of cycles. Very recently,  Barattieri, Basu, Gottschalk in 2010 have conducted analysis on US labor market data for the period 1996-1999 and 2001-2003 where they find that: i) Nominal wages are indeed very sticky, ii) Wage changes do not show seasonal characteristics and iii) Probability of wage changes do not show significant differences across sectors and occupation. 

In a paralel manner there is bulk of research to explain underlying mechanisms  during Great Depression (GD) in industrialized countries. These studies are worth mentioning for our purposes since they analyze dynamics of non-clearing markets during economic downturn. In their prominent work, “Business Cycle Accounting” Chari, Kehoe and McGrattan (2002) examine GD in major world economies within the framework of three different wedges: labor, efficiency, investment namely. Writers come up with results that in US, Germany, Canada almost all fluctuations during the period resulted from efficiency and labor wedges. The study has revealed investment and government wedges are insignificant. Similar findings are observed for US economy during the 1982 recession as well as all through post-war period. i.e. all through the decline and rises during US business cycles in this period, efficiency and labor wedges in combination have been effective in fluctuations with  investment wedge playing negligible role.
 Similarly in their paper dated 2000, Bordo, Erceg and Evans have emphasized nominal sticky wages together with falling prices as of crucial importance during US Great Depression. In a much older dated study in 1996 Bernanke and Carey have investigated how and by what mechanism the GD has been contagious among 22 relatively industrialized world economies reckoning that immensely rising unemployment and collapsing output on the supply side were majorly result of sticky nominal wages. Falling prices with sluggish wages have resulted in real wage increases and  declining demand for labor has followed. In a chain, decline in labor demand with the decline in demand and sales has caused falling output levels. 

In this paper we begin by the assumption that there is no perfectly competitive market structure and that nominal as well as real rigidities are there with imperfect information, coordination failures as well as monopoly powers leading to non-monetary neutrality. Within the framework, paper tries to bring an empirical answer to the basic question of whether there is perfectly flexible price adjustment in the economy or whether there are rigidities stemming from imperfections and coordination failure. Also issue of price rigidity is considered further as to whether rigidity stems from prices or nominal wages. Following the way we try to identify whether it is actually the labor market whose rigidity  leads to business cycles in the US economy.
For this purpose we construct six equations of price adjustment mechanism of the US economy for the years 1990-2009 with inflation (GDP deflator), nominal wage and real wages as dependent variables. Basic price variables are explained by four different independent variables namely: lagged inflation, excess nominal demand growth over trend, excess real demand growth over trend and level of real detrended output. We estimate each equation by OLS regression. Results will help reveal structural traits of the economy as to whether it is actually labor or product markets that economists should concentrate on in building macroeconomic models to explain economic fluctuations. As explained previously recent  empirical evidence has led economists consider structural ridigities in labor markets and effect of  staggered wage contracting behavior in economies.
4. Price Stickiness Model 


4.1 . Model, Theoretical Foundations

At this step we attempt to purport the price formation mechanism in the economy by a basic price equation. According to the model of price adjustment adopted à la Gordon prices are basically function of four different variables, namely: lagged price level pt-1, excess nominal demand growth (growth rate net of long run equilibrium growth rate of real GNP) 
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 , excess real GNP growth (growth rate net of long run equilibrium rate of real demand) 
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  and level of detrended output 
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 (log ratio of actual to natural output).
 Specifically the price equation is as (1) below:
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(2)

here λ is the coefficient for serial correlation pertaining price or inertia as otherwise called. Serial correlation coefficient may vary across countries, times depending on price adjustment mechanism. Prices may be carrying sort of inertia mainly as result of expectations  formation or presence of staggered (overlapping) price and/or wage contracts in the economy.  The coefficient α of current excess nominal demand change (or excess real demand growth alternatively as in (2)) on the other hand serves to expres prices also adjust as a fraction of the growth rate of GNP. Coefficient α is referred to as rate of change or hysteresis coefficient and expresses the amount of adjustment in prices that are mimicked by demand fluctuations. The third parameter γ entering into equation (1) above is proxy for the conceptually well recognized Keynesian Phillips curve relationship i.e. relation between inflation rate and level of detrended real output. Coefficient γ is also referred to as the level effect on price inflation to distinguish it from the price increase resulting from GNP growth. Three dimensions of price adjustment model are thus set. Term zt on the other hand is proxy variable for effect of supply shocks on inflation.


 Since there are supply side shocks in the US economy during the period examined, shocks which are assumed to shift rate of price changes up or downward (depending on nature of the shock) have been incorporated into the equations estimated by dummy variables. 1996-1998 term is the so called Goldilocks period when many positive factors caused high rate of growth with low inflation representing positive supply shock
, whereas 2005 Hurricane Katrina is a negative shock. In a similar fashion, effects of policy feedback from inflation to nominal GNP should not be ignored. Level of prices will rise as a result of expansionary policies, however in the second round rise in the rate of inflation will in turn effect the level of nominal demand. Still as specified by Gordon (1990) in his analysis, at the presence of partial policy accomodation, price adjustment coefficient should separately be estimated with  nominal  
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 excess demand growth variables alternatively, as the actual value of the coefficient will only be captured between the two estimates.  

The US economy has undergone three recessions during the period, in 1990-91, 2001 and 2007. Thus each recession has been specified by observation-specific dummy variable in each equation to identify price behavior in basic period from that of recession.

Equations are formed for change in prices, nominal wages and real wages with same independent variables and each price change is estimated with rate of excess nominal and real growth alternatively meaning six different OLS equations. As far as value of coefficients are concerned a model with perfectly flexible prices would require coefficient of the rate of change (hysteresis) variable α = 1; inertia (serial correlation) and Phillips curve (level) coefficients λ = γ = 0. If the rate of change coefficient α is smaller than 1, level coefficient γ and inertia coefficient  λ positively different from zero, we should infer presence of price stickiness. As far as stickiness is concerned, relatively high value for the coefficient λ would lengthen duration of adjustment of prices to nominal or real demand movements, thus meaning higher price stickiness, whereas low values of α and γ would imply higher stickiness. Three dimensions of price stickiness and issues about supply shocks and policy accomodation are valid for wage equations in exactly the same fashion and four of the six equations are built for rate of increase of nominal and real wages with same independent variables.

4.2. Data and Unit Roots 

Nominal GNP data, GNP price deflator (base year 1982) are obtained from Bureau of Economic Analysis (BEA); real wage series are obtained from Bureau of Labor Statistics (BLS) websites. All data are quarterly and seasonally adjusted. Logarithm of each variable in level form is taken first, then each is  expressed as rate of change excluding the log level output ratio 
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In calculating excess nominal demand growth, long term trend of real output growth is deducted from nominal output rate of growth, whereas same series is deducted from real output rate of growth to compute excess real demand growth. The long term real output growth trend series is obtained by Hodrick Prescott filtering. Detrended output series is also computed by deducting long term real output level trend from real output level. Long term real output level trend series is obtained by Hodrick Prescott filtering as well.
Unit root tests were made to test stationarity of the seven regression equation variables, of which three are dependent and four are independent. Three different tests were applied for each time series variable: namely Augmented Dickey Fuller (ADF), Phillips Perron (PP) and Kwiatkowski, Phillips, Schmidt, Shin (KPSS) tests. Variables of price adjustment mechanism equations both dependent and independent turned out stationary, i.e. integrated of order zero, I(0). 

As observed in Table 1 above, seven variables of the 6 price equations have been specified to be stationary or integrated of order zero as per result of at least 2 tests. Most of the variables are stationary as per all three tests. Thus we carry on with estimation of six price equations by Ordinary Least Squares (OLS).

Table 1. Unit Root Test Results
	Variables
	Test Statistic Values 

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

	
	no trend
	trend
	no trend
	trend
	no trend
	trend

	Pt price level
	-3.141
	   -3.123
	-5.411
	-5.501
	0,161
	0.162 

	Wt nominal wage
	-8.631
	-8.561
	-11.971
	-11.851
	0.0641
	0.0621

	wt real wage
	-9.991
	-9.961
	-10.011
	-9.981
	0.0841
	0.0661

	Pt-1 lagged price
	-3.141
	-3.123
	-5.411
	-5.501
	0.161
	0.162 
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 excess nominal demand growth
	-4.111
	-4.091
	-7.431
	-7.381
	0.111
	0.111
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excess real demand growth

	-7.911

	-7.861

	-7.911
	-7.861
	0.0441
	0.0441
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 level of detrended output
	-4.021
	-3.891
	-2.563
	-2.623
	0.0491
	0.0491


1 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 For the KPSS test null hypothesis of stationarity is accepted for the time series for 1% level of significance.
3 These time series are unit root by ADF or PP tests at 1%, 5% and 10% levels of significance.
4.3. Estimation Results
Table 2. OLS Estimation Results
	
	Price

(1)                 (2)
	Nominal Wage

(1)                  (2)
	Real Wage

(1)                  (2)

	Constant(supply shocks)
Base period
1996-98 Goldilocks 
2005 Hurricane Katrina
	0.093(2)            0.096(2)
0.059(2)            0.062(2)
0.136(2)            0.138(2)

	0.062              0.058

-0.093             -0.094
	-0.218(3)          -0.434(3)
 -0.066(3)         -0.206(3)
 -0.427            -0.703

	Lagged inflation(pt-1) coefficient (λ)
Base period
1990-91 recession

2001 recession

2007 recession
	0.183            0.179

0.425            0.957(2)
0.115            0.022(2)
-0.200(2)        -0.276(2)
	2.337(2)            1.914(2) 

1.270(2)            1.300(2)
2.442               4.649(2)  
4.554(2)            2.359   
	2.383(2)            3.504(3)
4.333(2)            0.060(2)
2.669               7.571(2)
6.401(2)            5.280

	Excess nominal GNP growth(
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) coefficient(α)
Base period
1990-91 recession

2001 recession

2007 recession
	 0.013

 0.733

-0.146

 0.250
	-0.809

 0.040

 4.709(2)
-7.362(2)
	-1.080

-1.602

  6.132(2)
-10.433(2)

	Excess real GNP growth(
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) coefficient 
Base period
1990-91 recession

2001 recession

2007 recession
	-0.132(2)
                       1.003(2)
                      -0.173

                      -0.131
	                     -0.383

                        0.055

                        5.159(2)
                      -6.884(2)
	                        -0.265

                      -2.898(2)
                       7.799(2)
                      -8.832(2)

	Detrended output (
[image: image14.wmf]t

Q

Ù

)coefficient (γ)
Base period
1990-91 recession

2001 recession

2007 recession
	-0.152              0.155

-4.522             -7.622(2)
8.175(3)            8.078(2)
1.177(3)            1.725(2)
	  -3.065           -3.909

-31.173(2)       -31.346(2)
-73.637(2)       -65.571(2)
    8.764(2)          6.808(2)
	   -3.333         -4.465

 -24.626(2)     -17.582(2)
-110.268(2)  -111.906(2)
     8.834(2)        2.867




Table: 2 OLS Estimation Results (continued)
	n
	  76                      76
	   76                    76
	 76                     76

	R2
	     0.59             0.60
	  0.57              0.50
	 0.61                0.51

	F-statistic
	    6.24             6.50
	  6.32              4.77
	 6.69                4.58

	Diagnostic Tests

	Breusch-Godfrey Serial Correlation LM Test
	    4.10               4.50      
	  18.04(4)       16.21(4)  
	  16.56(4)       12.98(4)              

	White Heteroscadasticity  Test
	  26.56           44.72(5)
	  25.30          32.24(5)
	  22.91             27.24


(1) Column (1) under each dependent variable gives results of estimation with excess nominal demand growth as regressor, whereas (2) gives results with excess real demand growth as regressor for the two set of coefficients will bracket the actual value.  

(2) (3) Statistically significant at 5and 10 percent level of significance respectively.
(4) (5) Four equations  with serial correlation by LM test and two equations with heteroscadasticity by White test have been reestimated by Newey-West adjustment respectively.
5. Evaluation and Policy Advice

5.1. Findings


 As results of OLS estimation are observed it is seen that, as far as price rigidity is concerned, there is no pattern of stickiness with respect to the rate of change (α) effect with either real or nominal excess GNP growth variables. Although no Phillips curve level  relation has been detected during base period and 1990 recession, strong level effect emerged during 2001 and 2007, pointing at the fact that during recessions there is steady downward pressure on prices which is particulary strong during 2001 downturn. On the other hand, it is noted that there is price inertia  (λ) during 1990-91 recession. 

As per nominal wage adjustment mechanism, there is no pattern of stickiness by rate of change or hysteresis effect (α) and Phillips curve effect (γ). Just like in prices strong level effect emerged during 2007 recession, implying downward flexible pricec. However there is strong nominal wage inertia (λ) which is statistically significant almost for all terms including base period implying stickiness.

For real wages we observe similar pattern with nominal wages. No stickiness is observed with respect to hysteresis effect (α) and Phillips curve or level effect (γ). Strong level effect is valid during 2007 recession like for nominal wages. However there is noteworthy real wage inertia (λ) significant for almost all sub-periods including base period.


As far as supply shocks are concerned, supply shock dummy variables turn out significant and economically meaningful for the two price level equations estimated rather than wages. In this regard during the favorable environment of the Goldilocks economy with declining oil prices during  1996-98, inflation declines compared to base period whereas during the adverse supply shock of Hurricane Katrina in 2005 there is relatively higher inflation platform.  

The most striking features of OLS estimation results are the presence of inertia for nominal and real wages in the US (United States) economy during the period analyzed, 1990-2009. As per result of previous studies about US economy one typical feature of the economy has been strong inertia effect, for the post World War II period (Section 5.2). Fact that inertia component is dominant in determination of wages both nominal and real, brings in various explanations regarding US labor market. 

5.2. Evaluation of Findings 
As far as nominal wage rigidity (which has emerged in the form of inertia) is concerned,  unionization in the US labor market, especially staggered contracts for wage setting is the relevant issue. Although only small percent of the labor force around 10 percent is unionized in the US, contracting in the labor market is widespread behavior, via formal or informal contracts. Informal contracts (also called implicit contracts) follow pattern of formal contracts, which mainly draw their terms from contracts of the unionized sector.  Although unionization is not widespread it has important effects on labor market wage setting behavior. 
Staggered contracts point at the fact that economic units do not set wages in a synchronized manner economywide, and that many contracts are overlapping. Rather each firm, in each sector sets wages individually any time during the year. Various research on US labor markets reveal the fact that dominant length of wage contracts are one year, with less contracts also made for terms like 2 quarters, 1 quarter etc. Taylor (1999) reports that 80 percent of the contracts made in the US economy are annual. 
According to Taylor (1980), within the framework of staggering wage contracts, each firm or union will have to look both forward and backward when setting its own wage, to be aware of the wages paid to workers by other firms, who will sign contracts in the coming periods and those who have already signed contracts during previous periods respectively. Taylor (1980) points that firms arranging figures in contracts by comparison to other contracts will cause economic fluctuations pass from one contract to the other causing contagion which will create inertia on wage formation.
 In mathematical formulation this will include distributed lag of past wage rates into the equation. The distributed lag of previous term wages will incorporate both an expectational feature and inertia effect from previously set wages. Also economic policy is effective on wage formation, via the effect it produces on expectations element of sticky wages. 
Table 3. Unemployment Rates During Recessions

	
	Rate of Unemployment

By Quarters (%)

	1990-91 Recession

1990 Q3

1990 Q4

1991 Q1
	5.70

6.13

6.60

	2001  Recession

2001 Q1

2001 Q2
2001 Q3

2001 Q4
	4.23

4.40

4.83

5.50

	2007  Recession

2007Q4

2008 Q1

2008 Q2
2008 Q3

2008 Q4

2009 Q1

2009 Q2
2009 Q3

2009 Q4
	4.83

4.93

5.37

5.97

6.80

8.07

9.27

9.63

10.00


Source: BLS website.
The relevance of staggered wage setting structure in the US economy is typical, whereas in Japan for instance wages are set under the “shunto” system by synchronical renegotiation by all firms. Sweden is one country where wage setting is also quite synchronic, however in the UK contracts last one year and are staggering. Usually it is accepted that synchronized system for wage setting is more compatible with macroeconomic stability although staggering contracts bring price stickiness in the form of inertia. In economies like Japan, prices show paralel movement with economywide shocks be it monetary, aggregate spending pattern changes on demand side or supply shocks. On the other hand presence of contracts insulate firms from effect of shocks, provide them with price information in imperfect markets, eliminate costs and risks associated with frequent wage bargains. However contagious staggered contracts cause effect of shocks on economic variables persist beyond term of contracts. 
According to results of empirical research by Gordon (1990) inertia effect has increased in European economies (Germany, UK, France) for prices and in US economy for both prices and wages in the post World War II period.
 One striking feature of the study is low Japanese inertia effect all through the period observed, namely 1873-1986. Japan is well known for synchronized centralized wage setting mechanism.
Abovementioned arguments are well valid for nominal wage inertia, however presence of labor unions as well as contracting are also valid arguments for explaining real wage stickiness in general. While these factors are believed to be relevant for explaining real time series inertia in our model, efficiency wages and insider-outsider behavior in the economy are also assumed to contribute to inertia in real wages through the contracts signed.

5.3. New Keynesian Economics,  Future Empirical Research, Policy Decisions

Findings in this paper are in line with those of numerous recent research that it is wage rigidities of the labor market causing non clearing markets. In this respect, while the study has examined price rigidity in three different dimensions as inertia (λ), (α) rate of change or hysteresis effect and Phillips curve o r level effect (γ), considering supply side shocks and economic feedback mechanisms, our results have revealed evidence in favour of inertia (λ) only. Previously Gordon (1990) has revealed prices or wages are not more  sticky in the post World War II period, due to (α) rate of change or hysteresis effect and Phillips curve or level effects (γ) but that only inertia effect (λ) has increased both for prices and wages in major world economies including the US. Our results point at the ongoing presence of inertia effect this time, although not for prices but for nominal and real wages typically in labor markets. 
At this point it should be mentioned that, labor market rigidities, especially nominal wage stickiness should be encountered in models of general equilibrium and adjustment mechanism of economies in the light of finding of most recent studies. Research in this area should be expanded for new evidence especially on developed market economies. Developing economies should also form country specific macroeconomic models. Modelling will shed light on policy decisions and help develop policy measures compatible with structural economic traits. While forming models, higher order lag form of the pt variable ould be utilized to obtain results better explaining underlying mechanisms. Also, it would  be valuable work to decompose effect of expectations and staggering contracts on creating inertia. 
Wage stickiness detected in the form of wage inertia in this paper is typically empirical evidence supportive of NK thought. Lucas showed in his study dated 1973 that Phillips curve (thus imperfect price flexibility) effects are present even  in models where markets clear. However as made evident by Gordon (1981) when Lucas model is incorporated into the general price adjustment model the model will be rejected at the presence of price inertia. (Gordon, 1990) 
As per New Keynesian thought basic traits of economy are non-clearing markets due to the imperfect structure, imperfect (also asymmetric) information, uncertainties, transaction costs. This dynamics seems to be inherent in various market economies, developed or developing during different periods no matter what the institutional structure is.   
6. Conclusions

Following refute of Keynesian economics in the economic environment of end 1970’s, the theory has been resurrected as New Keynesian thought with work of outstanding economists by mid 1980’s. Although in its original form nominal wage stickiness has been posited by J.M. Keynes, in the following years through the 1990’s prevailing theme has been price rigidity. However theory has suffered from lack of sufficient empirical evidence in general. By 2000’s empirical studies in favor of nominal wage stickiness in developed economies have increased remarkably as opposed to real wage or price stickiness.

In section four, price formation mechanism in the US for the term 1990-2009 is analysed, for prices as well as nominal and real wages by six price equations formed à la Gordon (1990). Following data analysis and unit roots tests, equations have been estimated by OLS and results tabulated.
Estimation results are evaluated in section five. There is no noteworthy evidence in favor of price rigidity, whereas considerable wage rigidity has emerged in the form of inertia interestingly for both nominal and real wages almost for all sub-periods. Phillips curve effect, although not implying stickiness, is observed during 2007 recession for prices and wages (both nominal and real) indicating there is steady downward pressure on prices during the 2007 recession, due to the decline in the output ratio. 
Nominal wage inertia points at the relevance of dominant staggered wage contracting behavior of the US economy. The inertia coefficient might be carrying expectations component as well, which is not decomposed in the paper. Although contracts create stickiness, they are preferred in imperfect markets with imperfect information and coordination failures. On the other hand real wage inertia is also traced in unionized economies with contracting as well as complementary behavior such as efficiency wages and insider-outsider behavior. 

In future studies wage rigidities should be encountered in general equilibrium and macroeconomic models with special attention on labor markets. The model elaborated in this paper could further be refined by use of higher order lagged price explanatory variables. Share of expectational effects vs inertia hidden in λ coefficient could further be decomposed. One important result of this study has been detection of inertia in wages providing evidence for NK thought. Finding is paralel with result of recent research on labor market rigidities. NK thought seems relevant with much explanatory power in market economies where imperfect markets, asymmetric information, coordination failures and transaction costs are facts. 
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� According to Gordon (1990) there are three dimensions of wage stickiness that should be considered in price adjustment equations namely inertia, rate of change (hysteresis)  and Phillips Curve effects and that supply shocks and policy feedback should as well be encountered in order to obtain unbiased coefficient estimates. Equations are in the manner expressed in Gordon (1990).


� Logarithm of each variable in level form is taken first, then each is  expressed as rate of change excluding the log level output ratio � EMBED Equation.3  ���. 


� Previously in most of post World War II US price adjustment equations, only inertia and Phillips curve effects were adopted, ignoring hysteresis effect. However  according to Gordon (1990) in actual price formation process (price or wage changes) not only  level of output but rate of change of demand is also effective and thus coefficient α should also enter into the equation to transform it into a complete mechanism as in equations 1&2.


� The multiple positive supply side effects of the term were low oil prices, valuable US dolar, lower IT costs and lower medical care inflation.


� Staggering contracts also point at  persistent unemployment structure (Table:3). During 1990-2009 recessions rate of unemployment shows slight jump in the beginning, rising constantly during the downturn, even prolonging  years following the recession. Resistent unemployment might as well be implying hysteresis, however there is no empirical support in this study.





� Gordon has revealed in the post World War II period (1954-1987) inertia has risen more for prices than wages. Absence of inertia for prices in this paper and recent studies leads one to infer that in Gordon’s study expectational component (rather than staggered contracts)  might have been the determining factor for inertia.
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