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A Flexible Nonlinear Inference to 
Okun’s Law for Turkish Economy in 
the Last Decade 
 
Summary: The study applies the flexible nonlinear inference approach of James 
D. Hamilton (2001) to investigate the relationship between cyclical components
of unemployment and output in the Turkish economy where the unemployment
rate remains at double digits despite the relatively stable economic environment
over the last decade. The paper shows that economic expansion and contraction
terms have an asymmetric effect on cyclical unemployment in Turkey. Moreover,
the study identifies a specific range for the output gap level at which jobless
growth pattern occurs in the Turkish economy. According to our findings, con-
trary to standard literature, cyclical component of unemployment does not de-
crease even though cyclical component of output is positive and increases in the
middle stages of the upswing phase of the economy. This result may also indi-
cate that the employers are reluctant to extend employment and alter into infor-
malization for reasons such as over-valued domestic currency, surplus labour 
force and/or any rigid regulatory frameworks in the middle stages of the expan-
sion phase of the economy. However, they become eager to expand employ-
ment and renounce informalization only after a certain rate of economic growth
is achieved.
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The capital account in Turkey was liberalized in 1989 and the Turkish economy suf-
fered from several economic crises in 1991, 1994, 1999 and 2001. During this period, 
although various stabilization programs were implemented, high and volatile inflation 
accompanied by volatile economic growth persisted in Turkey. However, the Turkish 
economy has experienced a dramatic transformation after the Transition Program for 
Strengthening the Economy began to be implemented in May 2001. Despite the rela-
tively stabilized economic environment over the last decade, some researchers have 
discussed Turkey’s slow job creation performance or the “jobless pattern of growth” 
(see, for example, Insan Tunali 2003; Mehmet T. Pamukcu and Erinç Yeldan 2005; 
Hakan Ercan and Aysıt Tansel 2006; Çağatay Telli, Ebru Voyvoda, and Yeldan 2006; 
Yeldan 2006, among others). 
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This paper aims to investigate the relationship between unemployment and 
GDP growth by using quarterly data for the period from 2001Q2 to 2013Q1 for the 
Turkish economy. We employed the methodology developed by Hamilton (2001) to 
the linear gap model to make flexible nonlinear inferences about Okun’s Law for the 
Turkish economy. Hamilton’s method provides both a test of the null hypothesis of 
linearity, which is based on the Lagrange multiplier principle, and a consistent estima-
tion of what the nonlinear relation looks like. Our results indicate that unemployment 
and economic growth have a significant nonlinear relationship in Turkey. Economic 
expansion and contraction terms have an asymmetric effect on unemployment. More-
over, the study identifies a specific range for the output gap level at which a jobless 
growth pattern occur in the Turkish economy and contributes to the literature by em-
pirically showing that the low job creation performance over the last ten years in Tur-
key coincides with medium economic growth rates. 

The rest of this paper is organized as follows. Section 1 gives a brief literature 
review on asymmetries in Okun’s Law. Section 2 summarizes the past decade for the 
Turkish economy and outlines the literature on jobless growth for Turkey. Section 3 
describes the methodological issues. Section 4 presents the empirical findings of the 
study. Section 5 contains our conclusion. 

 
1. Asymmetries in Okun’s Law: A Brief Literature Review  
 

One can measure the cost of higher unemployment by using Okun’s rule of thumb. 
Arthur M. Okun (1962) stated that a one per cent increase (or decrease) in the unem-
ployment rate causes a three per cent decrease (or increase) in output. Of course, the 
empirical regularity is affected by a number of factors such as different labor market 
structures of different countries, different population growth rates and an increasing 
female labor force, tax policies, labor productivity, etc. However, a number of re-
searchers provided support for the empirical validity of Okun’s study, finding a signif-
icantly negative coefficient of the relationship (for example, Robert J. Gordon 1984; 
Roger T. Kaufman 1988; Martin F. J. Prachowny 1993; Christian E. Weber 1995; Imad 
A. Moosa 1997). More recently, Laurence M. Ball, Prakash Loungani, and Daniel 
Leigh (2013) stated that Okun’s Law is a strong and stable relationship, one that did 
not substantially change during the Great Recession in most countries. 

On the other hand, some authors focused on the possibility that asymmetries 
exist in this relationship. For instance, Jesus C. Cuaresma (2003) stated that the use of 
purely linear models could lead to misleading results. In further detail, Richard Harris 
and Brian Silverstone (2001) emphasize the importance of asymmetries in Okun’s Law 
for the following reasons. First, asymmetries in Okun’s Law play a critical role in al-
ternative theories of joint labor and good market behavior. Second, asymmetry in 
Okun’s Law also indicates asymmetry in the Phillips curve. Third, knowledge of the 
present asymmetry is useful for both structural and stabilisation policies. Finally, if 
current asymmetries are ignored, forecasting errors arise. 

Indeed, there are a number of theoretical explanations for asymmetries in the 
output-unemployment relationship. According to Hugh G. Courtney (1991), factor 
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substitutions during cycles, fluctuations in multi-factor productivity and changes in 
sectorial growth rates signify asymmetry. Similarly, Thomas I. Palley (1993) indicated 
that changes in sectoral growth rates and labor force participation rates cause asym-
metry in Okun’s Law. According to him, from the labor demand side, the magnitude 
of Okun’s coefficient is linked to employment policies of firms, on the other hand form 
the labor supply side, it depends upon the labor force participation decisions of house-
holds. David Mayes and Matti Viren (2002) note the mismatch between jobs and the 
unemployed in terms of sectors and regions, especially during the downturn phase of 
the economy. Harris and Silverstone (2001) focus on asymmetric responses by heter-
ogeneous plants in terms of job creation and job destruction performances due to ex-
ternal shocks. Paramsothy Silvapulle, Moosa, and Mervyn J. Silvapulle (2004) first 
assume that there are no restrictions on hiring or firing employees, and calls attention 
to the bad news - good news phenomena. When the economy enters into a downswing 
phase, firms respond to this shock by firing workers. However, employers are not will-
ing to hire more workers in the upswing phase of the economy due to fear of the pos-
sibility that economic recovery might not continue for a long time. In other words, 
employers tend to be more pessimistic on the downturn phase than optimistic on the 
upturn phase which is consistent with risk aversion. They then allow for restrictions 
on firing or hiring (not too strong as firing) employees and investments in staff training. 
They argue that employers will be willing to hire more workers when the economy 
recovers. Therefore, a reverse scenario will be valid and the response of unemployment 
to output growth will be faster in the upswing than the downswing phase of the econ-
omy. 

More recently, World Bank (2010) and Marek Hanusch (2012) pointed to an-
other source of asymmetry, especially for developing economies. According to this 
point of view, Okun’s Law is reversed for agricultural jobs. In other words, a negative 
shock to growth results in more jobs in the agriculture sector and it may serve as a 
shock-absorber for employees who are laid off in industrial and service sectors when 
the economy slows down (Hanusch 2012). Hence, the overall effect of a negative 
shock to growth on unemployment is smoothed out by the agriculture sector. 

Over the last decade, following the above mentioned arguments a number of 
empirical studies have taken the asymmetries in this relationship into account. Jim Lee 
(2000) evaluated robustness of Okun’s relationship for 16 OECD economies and re-
ported that there is mixed evidence of asymmetric behavior. However, he showed that 
smaller output loss is associated with greater unemployment especially after the 1970’s 
in most countries. Harris and Silverstone (2001) demonstrated that the short-run output 
and unemployment adjustment to disequilibrium usually differs in terms of upswing 
and downswing phases of the economy in seven OECD countries. They also indicated 
that in most of the economies in their sample, the labor market continues to tighten in 
upturns when there is disequilibrium between unemployment and output. Cuaresma 
(2003) estimated a nonlinear specification of the relationship between cyclical unem-
ployment and cyclical output for the US economy and he reported the regime-depend-
ent Okun’s parameter which shows a significantly higher absolute value for recessions 
than for expansions. Ho-Chuan R. Huang and Shu-Chin Lin (2006) investigated the 
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nature of nonlinearities in Okun’s Law for US data by using the flexible approach to 
nonlinear inference developed by Hamilton (2001). They found significant evidence 
of nonlinearity. However, it is emphasized that, the relationship is still negative and 
provides strong support of (nonlinear) Okun’s Law. Mark J. Holmes and Silverstone 
(2006) using the Markov regime switching approach, found a significant inverse rela-
tionship between cyclical output and unemployment in expansionary regimes for the 
US data. Given their findings, they concluded that the notion of jobless recoveries in 
1991 and in 2001 may be exaggerated. Mathieu Jardin and Stephan Gaétan (2012) 
employed a semi-parametric approach to describe Okun’s Law for 16 European coun-
tries. According to their findings, unemployment responds more strongly to output 
when the economy is contracting than expanding. Hence, they concluded that asym-
metries in the relationship have to be taken into account when designing structural and 
stabilization policies. Policies in the downswing phase of the economy will be inade-
quate in the middle of recessions and during recoveries because of the regime depend-
ent Okun’s coefficient. 

 
2. Jobless Growth Path of the Turkish Economy in the Past Decade  
 

During the 1990s, Turkish economy suffered from various problems such as the un-
sustainable public sector debt, structural problems in financial sectors and high infla-
tion and low growth rates. The exchange rate-based stabilization program, which was 
adopted in December 1999 ended in the following crises of November 2000 and Feb-
ruary 2001. Following these crises, a new stabilization program was implemented un-
der a flexible exchange rate regime. The main goal of this stabilization program, which 
was also signed with the International Monetary Fund (IMF) in May 2001, was to 
decrease the inflation and the public deficit. As a result, the program focused not only 
on concretionary fiscal policy but also on improving the financial and banking sectors. 
In early 2002, Central Bank of Turkey (CBT) began to implement an inflation targeting 
regime, and inflation remained at single digit rates since 2004. The fiscal dominance 
has been significantly reduced, for instance, the public debt to GDP ratio, which was 
91.1% at the beginning of 2002 decreased to 59.9% at the end of 2006 (see Hasan Ersel 
and Fatih Özatay 2008). The IMF agreement was renewed in May 2005, and resuming 
the fiscal and the monetary discipline was presented as the main aim of this program 
as well. CBT began to implement an explicit inflation targeting regime at the beginning 
of 2006. The integration of the Turkish economy into international markets has been 
increasingly accelerated by means of factors such as price stability, increase in credi-
bility, decrease in risk premiums and political stability (see, Rauf Gönenç, Saygin Sa-
hinöz, and Ozge Tuncel 2010). Moreover, thanks to the sound financial system and the 
absence of fiscal dominance and structural reforms, the Turkish economy grew by ap-
proximately 7% between 2002 and 2007. This high growth path of the Turkish econ-
omy had prolonged until the eruption of the global financial crisis in 2009. Nonethe-
less, economic growth was at 9.16% in 2010 and 8.77%, which was the second highest 
economic growth rate worldwide in 2011. 
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Source: Authors’ own calculations using data from Turkish Statistical Institute (TurkStat 2013)1. 
 

 

Figure 1  Unemployment Rate and GDP Growth for the Turkish Economy over the Past Decade 
 

On the other hand, over the same period, the unemployment level in Turkey 
remained above the 10% level as seen in Figure 1. The global financial crisis in the 
last term of 2008 had a negative impact on unemployment, increasing to 11% and 
dramatically rising to 14% just one year later. As of 2010, the unemployment rate de-
creased to 11.9% and to 9.8% in 2011. On the contrary, growth rate of the economy 
declined sharply to 2.2% in 2012, and unemployment rate increased above 10%. It is 
clear that there is an asymmetric relationship between output growth and unemploy-
ment rate and the effect of output growth on unemployment is much stronger in the 
downswing phase than the upswing phase of the economy. 

On the other hand, a group of researchers submit that employment and growth 
do not have to move together (see for example, Mario Pianta and Rinaldo Evangelista 
1996; Paolo Piacentini and Paolo Pini 2000, among others). In compliance, according 
to Figure 1, one may also claim that it seems as if the unemployment rate is insensitive 
to GDP growth, especially in the upswing phase of the economy. In fact, Recep Tarı 
and Tezcan Abasız (2010) investigated the asymmetry in Okun’s Law for Turkey be-
tween 1968 and 2008 by using two-regime threshold vector error correction model and 
indicated that the impact of growth on unemployment is asymmetrical. They also re-
ported that the unemployment rate was not affected by the fluctuations in growth in 
the upswing phase of the economy and this situation indicates the jobless recovery. 
Similar results also have been reported for the Turkish economy by several different 
authors. For example, Hüseyin M. Yüceol (2006) stated that there is no long-run cau-
sality between economic growth and unemployment between 1950 and 2004 in Tur-
key. Oner Guncavdi and Suat Kucukciftci (2004) stated that parallel to the decrease in 
labor in time, there are important decreases observed within the employment creation 
power of the production increases between 1973 and 1996. These authors also empha-
size that it is not that difficult to estimate unemployment in the 2000s. Senay Açıkgoz 
and Merter Mert (2010) empirically show that the natural rate of growth in Turkey is 
                                                        
1 Turkish Statistical Institute (TurkStat). 2013. Databases. http://www.turkstat.gov.tr/ (accessed May 
15, 2013). 
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endogenous hence economic growth can be stopped due to demand constraints before 
reaching the full employment ceiling. 

The related literature examines this issue through three perspectives for the 
Turkish economy, and the informality of formal employment is emphasized. The first 
perspective suggests that the open capital account and the international financial 
speculation beginning in the 1990s and continuing over the last decade have caused 
the traditional labor intensive import industry to undergo a serious change (see, for 
example, Telli, Voyvoda, and Yeldan 2006; Yeldan 2006, among others). According 
to the authors in favor of this point of view, the main source of this change is the 
sizeable appreciation of the local currency due to the short-term financial capital 
attracted by a high interest rate and by increased importation (particularly, the 
importation of intermediate goods), significantly reducing the traditional labor-
intensive exports. Hence, it causes the contractions of formal jobs and leads to 
informalization. Second, high labor costs due to high taxes on wages, high non-wage 
labour costs, low productivity and rigid regulatory frameworks became salient (see, 
for example, Tunali 2003). According to this view point, high taxes and employment 
protection laws, etc. may not only cause employers to be reluctant about expanding 
employment but it may also encourage informalization. On the other hand, there are 
empirically supported opposing views related to the high degree of labor market 
rigidity for Turkish economy (see, for example, OECD 2000; Robert A. Lawson and 
Edward Bierhanzl 2004). Additionally, Özlem Onaran (2002) indicated that wages 
have a high degree of flexibility because the power of trade unions has been corroded 
since the liberalization policies have begun to be implemented, thus, she argued that 
unemployment is not assumed to be a labor market rigidity problem for the Turkish 
economy. Moreover, Erol Taymaz and Şule Özler (2003) rightly argued that the degree 
of labor market flexibility increases when the informalization (informal sector and 
informalized practices in formal sector) is considered. Third, it is a well-known fact 
that agriculture’s share in output and employment declines because of economic 
development (see, for example, Arthur W. Lewis 1954; Simon Kuznets 1966). This 
movement of the labor force from agriculture sector to industrial and service sectors is 
another source of change. For instance, Ercan and Tansel (2006) indicate that the 
movement of workers from the agriculture sector creates the informalization of urban 
markets in Turkey. Similarly, Ipek Ilkkaracan and Tunali (2009) stated that while 
agriculture’s share in total employment was equal to 36% in 2000, it decreased to 25% 
in 2008 and during that time two million inhabitants were added to the urban surplus 
labor category in the Turkish economy. On the other hand, some sociologically based 
explanations for this issue can be found within the scope of the “rural-urban 
continuity” literature for Turkey. Briefly, this literature emphasizes the continuity 
rather than spatial fracture within the rural workforce changing into an urban form for 
Turkey. Suzan M. Ilcan (1994), for instance, gives examples that the rural-urban 
migration did not disconnect the immigrant from the rural, from the point of the 
immigrant. This connection is in the ascendant, particularly during the slowdowns. 
Again, the cohesive power of the family can create alternative employment forms in 
both urban and rural areas (Kezban Celik 2008). In this sense, it seems possible to 
observe the shock-absorber characteristic of the agricultural sector of the Turkish 
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economy. Likewise, Tansel (2012) reported that the decrease in agricultural employ-
ment was reversed between 2008 and 2011 experiencing a significant increase for three 
years in Turkey. 

All in all, the relationship between unemployment and growth is a puzzle for 
the Turkish economy. Arthur C. Pigou (1993) stated that unemployment is not the sum 
of separate factors, but it is instead the simultaneous result of a system of intercon-
nected factors. Hence, in our view point, none of the previously mentioned factors 
alone explains the issue at hand, but somehow they are all jointly responsible for it in 
the various phases of the business cycle in the Turkish economy. 

 
3. The Methodological Issues 
 

The two equations that Okun used in his 1962 paper “Potential GNP: Its Measurement 
and Significance” have been popular in the literature. First one is the difference model 
in which the relationship between observed unemployment rate and natural log of ob-
served real GDP is expressed as their first differences. The second equation is the gap 
model, where the relationship between cyclical component of unemployment (𝑢𝑟 ), 
or unemployment gap, and cyclical component of log real GDP (𝑦 ), or output gap, is 
investigated. Of these two Okun’s Law specifications, we have opted for the “gap” 
model. 

 
3.1 Theoretical Background 
 

Let us specify an aggregate production function as follows: 
 𝑌 = 𝐴𝐹(𝐾, 𝐿), (1)
 

where, Y is the output level, A is the measure of ability of transforming inputs into 
outputs, K is the capital and L is the labor input. In further detail, Equation (1) can be 
specified as: 
 𝑌 = 𝐴𝐹(𝑘𝑥𝑐, 𝑛𝑥ℎ), (2)

 

where k is the number of capital stock, c is the utilization rate, n is the number of 
workers and h is the number of working hours. If one differentiates Equation (2) with 
respect to t (time), yields: 
 = + + + . (3)
 

Let say 𝑢 is the change in the unemployment rate which is determined by using 
the following approximation: 
 𝑢 ≈ − , (4)
 

where, l denotes the labor stock. Hence, Equation (3) can be expressed as: 
 𝑦 = + 𝛼∗ + + 𝛽∗ − 𝑢 + , (5)
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where, 𝑦 = , 𝛼∗ =  denotes the elasticity of output with respect to capital and 𝛽∗ =  denotes the elasticity of output with respect to labor, respectively. Solving 
Equation (5) for 𝑢 yields: 

 𝑢 = − ∗ 𝑦 + ∗ + 𝛼∗ + + + , (6)

 

here, if the rate of technological progress, capital growth, capital utilization, labor 
force, and average working hours vary with output growth and their relationships with 𝑦 change over time as, = 𝑓 (𝑦), = 𝑓 (𝑦), = 𝑓 (𝑦), = 𝑓 (𝑦), = 𝑓 (𝑦), where, 𝑓 (𝑦), j = 1,2,…,5 denotes the unknown relationship between these variables and 𝑦. 
Inserting these equations into Equation (6) yields Okun’s relationship in the following 
form: 

 𝑢 = 𝛽𝑦 + 𝑓(𝑦). (7)
 

In Equation (7), there are two channels of output growth on 𝑢. First one is the 
direct effect of 𝑦 measured by 𝛽 which is equal to − ∗ . The second one is the indirect 
effect of 𝑦 through its impact on technological process, capital growth, capital 
utilization, labor force, and average working hours, measured by the function 𝑓(∙) 
which can be treated as a composite function of 𝑓 (𝑦). Of course, the functional form 
of 𝑓(∙) is unknown. However, it can be estimated by Hamilton’s (2001) flexible 
nonlinear inference methodology as presented in Subsection 3.3 (see, also Huang and 
Lin 2006). 

 
3.2 The Gap Model 
 

To remove the serial correlation and allow for short-run dynamics, Weber (1995), 
Moosa (1997), Cuaresma (2003) and Huang and Lin (2006) considered following an 
autoregressive distributed lag model as a linear gap model: 

 𝑢𝑟 = 𝛼 + ∑ 𝛼 𝑢𝑟 + 𝛽𝑦 + 𝜀 , (8)
 

where t is an error term at time t, 𝑦 ≡ 𝑦 − 𝑦∗, 𝑢𝑟 ≡ 𝑢𝑟 − 𝑢𝑟∗, 𝑦∗ represents the 
potential level of log real GDP and 𝑢𝑟∗ is a natural rate of unemployment. Optimal lag 
length (p) for the model can be determined by using Akaike’s Information Criterion or 
Bayesian Information Criterion.  

In this specification the major problem is the estimation of 𝑦∗ and 𝑢𝑟∗ since 
there are no observable data for these variables. To overcome this problem, by 
following Cuaresma (2003) and Huang and Lin (2006), we used Andrew C. Harvey’s 
(1989) structural time series model, where the filtering approach applied to the data is 
used to decompose the observed series into an unobserved trend and cyclical 
components. In particular, the basic model can be formulated as: 
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 𝑧 = 𝑧 + 𝑧 + 𝜖 , (9)
 

where 𝑧  is the observed series, 𝑧  and 𝑧  are the unobserved trend and cyclical 
components and 𝜖  is an irregular component that is assumed to be white noise. Since 
we used seasonally adjusted data, the seasonal component is excluded from the model. 

The long-term movement of a series, representing the potential value of the 
underlying variable, is that the trend component, 𝑧 , which is assumed to be stochastic 
and linear, can be represented as: 

 𝑧
 = 1 10 1 𝑧

 + 
 , (10)

 

where  ~𝑁𝐼𝐷 0, 𝜎 ,  ~𝑁𝐼𝐷 0, 𝜎 , 𝑧  is a random walk with drift factor,   which 
follows a first order autoregressive process. The cyclical component, 𝑧  is assumed to 
be a stationary linear process and can be represented as: 

 𝑧𝑧 ∗ = 𝜌 𝑐𝑜𝑠 𝑠𝑖𝑛−𝑠𝑖𝑛 𝑐𝑜𝑠 𝑧𝑧 ∗ 𝑤𝑤∗ ; (11)

 𝑤𝑤∗ ~𝑁 00 , 𝜎 (1 − 𝜌 )𝐼 . (12)

 

After writing the model in state space form, the likelihood function can be 
calculated by using the Kalman filter approach and hyper parameters 𝜎, 𝜎, 𝜎, 𝜎 , , 𝜌  estimated by the maximum likelihood approach. As a result, one 
can reach the estimates of 𝑧  and 𝑧 , respectively.  

 
3.3 Flexible Nonlinear Inference 
 

The flexible modelling approach allows us to determine whether a relation is nonlinear. 
In particular, Hamilton (2001) suggests a novel model of the form: 

 𝑦 = 𝜇(𝑥 ) + 𝜀 ,   t = 1, 2,…,T, (13)
 

where 𝑦  is the dependent variable, 𝑥  is a vector of kx1 explanatory variables and 𝜀  
is the error term independently distributed 𝑁 ~(0, 𝜎 ). Following William E. Wecker 
and Craig F. Ansley (1983), the basic idea underlying Hamilton’s methodology is not 
only to treat the dependent variable, 𝑦 , as a realization of a stochastic process, but also 
to consider the functional form of the conditional mean function 𝜇(𝑥 ) as the outcome 
of a random process, which is assumed to be a combination of a linear part and a 
stochastic nonlinear part: 

 𝜇(𝑥 ) = 𝛼 + 𝛼 (𝑥 ) + 𝑚(𝑔 𝑥 ), (14)
 

where the symbol  denotes the element-wise product of the matrices and 𝑚(∙) is the 
latent outcome of the random field. The term  contributes to nonlinearity whereas g 
controls the curvature. 

Moreover, for any choice of x, 𝑚(𝑥) is a realization from random field with 
distribution as: 
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𝑚(𝑥)~𝑁(0,1), 𝐸[𝑚(𝑥)𝑚(𝑧)] = 𝐻 (ℎ),
 

where ℎ ≡ [(𝑥 − 𝑧) (𝑥 − 𝑧)]   is based on the Euclidian distance and 𝐻 (∙) is 
specified as: 

 𝐻 (ℎ) = 𝐺 (ℎ, 1) 𝐺 (0,1) 𝑖𝑓 ℎ ≤ 10     𝑖𝑓 ℎ > 1 (15)

 

with 𝑟 ≥ ℎ ≥ 0 and 𝐺 (ℎ, 𝑟) = (𝑟 − 𝑧 )  𝑑𝑧. 
Then, Hamilton (2001) shows that 𝐺 (ℎ, 𝑟) can be obtained recursively and 

provides closed form expressions for 𝐻 (ℎ) for k = 1,...,5. 
In the estimation procedure, because 𝑚(∙) is latent, the conditional mean 

function 𝜇(𝑥 ) and the parameter vector 𝜗 = (𝛼 , 𝛼 , , 𝑔, 𝜎) do not provide any 
inference. Hamilton (2001) shows how to obtain the ML estimate of the parameters 𝜗 
using a recursive algorithm similar to that of the Kalman filter used to obtain the ML 
estimates of the state space model. However, he also introduces an equivalent approach 
to obtain the GLS estimates. In particular, Hamilton accomplishes this approach by 
rephrasing Equations (13) and (14) as: 

 𝑦 = 𝑋𝛽 + 𝑢, (16)
 

where, 𝑦 = 𝑦..𝑦 ; 𝑋 = 1..1 𝑥..𝑥 ; 𝛽 = [𝛼 𝛼 ]; 𝑢 = 𝑚(𝑔 ? 𝑥 ) + 𝜀..
𝑚(𝑔 ? 𝑥 ) + 𝜀  and where 

they are conditional upon an initial set of parameters  and g. By defining  =  and 𝑊(𝑋; 𝑔, ) =  𝐻 + 𝐼 , the parameters of the linear part, i.e., 𝛽 and 𝜎  can be 
calculated analytically as: 
 𝛽(𝑔) = [𝑋′ 𝑊(𝑋; 𝑔) 𝑋] [𝑋′ 𝑊(𝑋; 𝑔) 𝑦], (17)
  𝜎 (𝑔, ) = ( ,) ( ; ,) ( ,) , (18)
 

where 𝐻(𝑔) denotes TxT matrix with a (t,s) element of 𝐻 ℎ (𝑔)  and 𝐼  is a TxT 
identity matrix. Therefore, one can obtain the estimate of parameter vector 𝜗 by 
maximizing the following concentrated log likelihood function in Equation (19) with 
respect to (𝑔, ) and the final estimates of (𝛽, 𝜎 ) can be found by plugging the values 
of 𝑔,   into Equations (17) and (18): 

 

(𝑔, ; 𝑋, 𝑦) = − 𝑙𝑛(2𝜋) − 𝑙𝑛𝜎 (𝑔, ) − 𝑙𝑛|𝑊(𝑋; 𝑔, )| − . (19)
 

Under such circumstances, Hamilton (2001) proposed the LM statistic below: 
 𝑣 = ( ) , (20)

 

where 𝜀̃ is a Tx1  residual vector, which can be obtained from performing a linear 
regression of 𝑦  on (1, 𝑥 ) , and 𝜎  is an estimated OLS variance. The matrix 𝑀 =
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𝐼 − 𝑋(𝑋 𝑋) 𝑋  for X the Tx(k + 1) matrix whose tth row is (1, 𝑥 ) and the (i,j) ele-
ment of the matrix H is given in Equation (15). Under null which means that the rela-
tion is linear, the LM statistic 𝑣  is 𝜒  distributed with one degree of freedom. 

 
4. Empirical Results 
 

The data set used in this study was downloaded from the website of the Central Bank 
of the Republic of Turkey (2013)2. Official quarterly unemployment data for the 
Turkish economy has been published 2000, and we have opted to perform the analysis 
for the period beginning with the Transition Program for Strengthening the Economy. 
Before making nonlinear inferences about Okun’s Law, we first estimated the linear 
gap model. As mentioned in Subsection 3.1, we used Harvey’s (1989) structural time 
series model to decompose the observed series into an unobserved trend and cyclical 
components. Detrended components of series are shown in Figure 2. Roughly 
speaking, it seems as cyclical components of unemployment and (log) real GDP move 
in opposite directions.  

 
 
 

 

Source: Authors’ own calculations based on data from the Central Bank of Republic of Turkey (2013). 
 

 

Figure 2  Time Series Plots of Cyclical Output and Cyclical Unemployment 
 
Below we presented the estimation of the linear model, Equation (8), by the 

OLS approach with Newey West heteroscedasticity autocorrelation consistent 
standard errors in parentheses. Except for the constant term, all coefficients are 
statistically significant at 5% significance level. The negative coefficient of c

ty  
indicates the validity of Okun’s Law. In addition, Table 1 indicates that the model 
passes diagnostic tests. 
 𝑢𝑟 = 0.002 + 0.54𝑢𝑟 − 0.50𝑢𝑟 − 0.26𝑦 + 𝜀  (0.005) (0.18) (0.15) (0.12)
 
 

                                                        
2 Central Bank of Republic of Turkey. 2013. Electronic Data Distribution System. 
https://evds2.tcmb.gov.tr/ (accessed May 30, 2013). 
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Table 1  Diagnostic Tests for Linear Model 
 

R2 0.62

LM test (serial correlation) F(2,40) = 0.08[0.92]

Jarque-Bera χ2 (2) = 0.27 [0.87]

Heteroscedasticity 

Breusch-Pagan-Godfrey

 

White 

 

F(3,42) = 1.44[0.25] 

F(9,36) =1.90[0.09]

ARCH 

AIC 

SIC 

F(2.41) = 2.02[0.16] 

-4.01 

-3.83
 

Notes: Numbers in [ ] parenthesis indicate p-values. 
Source: Authors’ own calculations.  

 
Alternatively, Hamilton’s (2001) flexible nonlinear inference approach is used 

both to test for any nonlinearity in the given relationship and, if so, to see the form of 
the nonlinearity. Accordingly, we first employed the nonlinearity test by using the LM 
statistic, Equation (20), which yields a χ2 value of 5.67 with a corresponding p-value 
of 0.017. Hence, it is clear that the null hypothesis of linearity for 𝜇(∙) can be rejected. 

The maximum likelihood estimates of Equations (13) and (14) are represented 
as follows: 

 𝑢𝑟 = 0.003 + 0.55𝑢𝑟 − 0.51𝑢𝑟 − 0.28𝑦  (0.04) (0.17) (0.16) (0.13) +1.50𝑥10 [2488.91𝑚(56.86𝑢𝑟 , 45.76𝑢𝑟 , 94.83𝑦 ) + 𝑣 ] (4.5𝑥10 ) (1034.65) (13.67)   (12.22) (28.98)
 

where, 𝑣 ~𝑁𝐼𝐷(0,1), 𝜀 in Equation (13) is equal to 𝜎 = 1.50 × 10 ×  𝑣  and  in 
Equation (14) is equal to 𝜎 times the estimate 2488.91. In the linear part, it can be seen 
that 𝑢𝑟 , 𝑢𝑟  and 𝑦   are statistically different from zero at 1% significance level 
and that they are very similar to the estimates of the linear gap model. In the nonlinear 
part, the estimates of 𝑢𝑟 , 𝑢𝑟  and 𝑦  are 56.86, 45.76 and 94.83 with 
corresponding t values 4.16, 3.74 and 3.27, respectively. These results imply that there 
is a statistically significant nonlinear part. 

Given the empirical evidence of nonlinearity, to see what the nonlinear function 𝜇(∙) looks like, we plotted the conditional expectation function with respect to 𝑦 , i.e. 
Okun’s coefficient, while holding 𝑢𝑟  and 𝑢𝑟  fixed by their sample means. The 
line in Figure 3 displays the estimated function of Equation (14) evaluated at 𝑥 =𝑦 , 𝑢𝑟 , 𝑢𝑟  which represents the effect of 𝑦  (horizontal axis) on 𝑢𝑟  (vertical 
axis). Figure 3 can be analyzed in three segments. The first is the terms that 𝑦  takes 
that are lower than 1%. The second segment involves the terms that 𝑦  takes that are 
between 1% and 2.2%. The third segment points to terms that 𝑦  takes that are higher 
than 2.2%. 

Among these segments, a higher 𝑦  value in the first and third segments 
corresponds to a lower 𝑢𝑟  and vice versa and indicates the validity of Okun’s Law. 
Additionally, the slope of the estimated function is less in segment 3 than in segment 
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1. Hence, this situation illustrates the asymmetry indicated in the related literature as 
mentioned in the literature review section of this paper.  

 
 
 
 

 

 

Source: Authors’ own estimations. 
 

 

Figure 3  Conditional Expectation Function with Respect to 𝑦  
 
Examination of the second segment in Figure 3 presents some interesting 

results. 𝑢𝑟  takes on negative values and is consistent with 𝑦  which takes on positive 
values within the whole second segment. However, it is interesting that the cyclical 
component of unemployment is negative but does not decreases even though the 
cyclical component of output is positive and increases and even when 𝑦  reaches the 
2.2% level, 𝑢𝑟  is nearly equal to zero. Moreover, in order to recover the decreases in 
the unemployment gap, the output gap should reach level of approximately 4.5% (see 
dotted horizontal line in segment 3 in Figure 3). Hence we claim that the study 
identifies a specific range for the output gap level at which a jobless growth pattern 
occurs in the Turkish economy. According to our results, the jobless growth 
performance over the last ten years in Turkey coincides with the middle stages of the 
upswing phases of the economy. This result may also indicate that although in the 
middle stages of the economic expansion, employers are reluctant to extend 
employment and move towards informalization for reasons such as over-valued 
domestic currency, surplus labour force and/or any rigid regulatory frameworks in the 
Turkish labour market, they become eager to expand employment and renounce the 
informalization when a certain rate of economic growth is achived. 

Of course, this explanation only covers the increases in 𝑦  in the second 
segment. On the other hand, when 𝑦  decreases, 𝑢𝑟  also decreases in the second 
segment. A possible explanation for this unexpected movement of unemployment may 
be related to the agriculture sector’s shock-absorber characteristic. In other words, in 
the second segment, when c

ty increases, it creates informal jobs in industrial and 
service sectors, on the other hand, agriculture sector may serve as a shock-absorber for 
employees when the economy slows down. 

 
 
 
 



 

582 Özer Arabaci and Rabihan Yuksel Arabaci 

PANOECONOMICUS, 2018, Vol. 65, Issue 5, pp. 569-586 

5. Conclusion 
 

This study analyzes the relationship between the unemployment gap and the output 
gap in Turkey by applying Hamilton’s (2001) flexible nonlinear inference 
methodology to Okun’s widely popular gap model. Using the quarterly data set for the 
period in which the Turkish economy was in a state of flux, this study evaluates the 
stable economic environment that Turkey experienced despite the low job creation 
performance. 

On the basis of our findings, we conclude that the relationship between the 
unemployment gap and the output gap is significantly nonlinear. Additionally, we 
defined that the effect of the output gap on the unemployment gap can be considered 
in three segments. Among all these three terms, a higher 𝑦  corresponds to a lower 𝑢𝑟  within the first and the third segments, and the job creation potential in the third 
segment is lower than the unemployment created by the recession in the first segment. 
Moreover, during the second segment, the cyclical component of unemployment does 
not decrease even though the cyclical component of output is positive and increases; 
and even when the output gap reaches the 2.2% level, the unemployment gap is nearly 
equal to zero. In addition to this, to recover the decreases in the unemployment gap, 
the output gap should reach the level of approximately 4.5%. Hence, we claim that the 
employers, who are reluctant to extend employment and alter into informalization, are 
eager to expand employment and renounce the informalization only after a certain rate 
of economic growth is achived. This result is also consistent with the risk aversion of 
employers which is emphasized by Silvapulle, Moosa, and Silvapulle (2004). 
Moreover, in Turkey’s case, the result of risk aversion is not only observed as an 
asymmetrical response of the unemployment gap to the output gap in upswing and 
downswing phases; another kind occurs unexpectedly during the middle stage of the 
upswing phase of the economy due to the direction of monetary policy and the labor 
market condition. During the middle stages of upswing phases, employers are not 
optimistic or convinced enough to expand employment. As suggested by the related 
literature, overvalued domestic currency, surplus labor force with corroded power of 
trade unions and/or rigid regulatory frameworks in the labor market are opening a door 
to informal sector and informalized practices in formal sectors. In addition, the 
agriculture sector may have a shock absorber characteristic during slowdowns in the 
Turkish economy. All in all, one may claim that jobless growth performance over the 
last ten years in Turkey coincides with the middle stages of the upswing phases of the 
economy. However, the relationship between output and unemployment is still 
negative which supports of (nonlinear) Okun’s Law. 

Consequently, the findings received by applying Hamilton’s (2001) flexible 
nonlinear inference methodology provide a useful framework, not only for policy 
makers in implementing new structural and stabilization policies, but also for 
researchers engaged in studies on the Turkish monetary policy. In light of our findings, 
it is clear that asymmetries have to be considered in terms of regime dependent Okun’s 
coefficient. Otherwise, it is inevitable that there will be policy discrepancies over the 
business cycle. As mentioned in Section 1, there is a theoretical linkage between 
Okun’s Law and the inflation-output trade-off. In this sense, our results imply a shift 
in the sacrifice ratio which is independent from sign of the output gap and points out a 
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three-regime model. Obviously, our sample size is a serious constraint for that kind of 
attempt in this study. Finally, another potential limitation of this study is that the issue 
at hand was analyzed on the basis of Okun’s Law perspective. The alteration in the 
Turkish labor market should be addressed in also employment front. This is especially 
important for researchers engaged in labour market studies. Nonetheless, we can claim 
that further studies on above mentioned issues should focus on the middle stage of the 
upswing phase where the unexpected relationship between unemployment and 
economic growth occurs. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

584 Özer Arabaci and Rabihan Yuksel Arabaci 

PANOECONOMICUS, 2018, Vol. 65, Issue 5, pp. 569-586 

References  
 

Açıkgoz, Senay, and Merter Mert. 2010. “The Endogeneity of the Natural Rate of Growth: 
An Application to Turkey.” Panoeconomicus, 57(4): 447-469. 
http://dx.doi.org/10.2298/PAN1004447A 

Ball, Laurence M., Prakash Loungani, and Daniel Leigh. 2013. “Okun’s Law: Fit  
at Fifty.” National Bureau of Economic Research Working Paper 18668. 

Celik, Kezban. 2008. “My State Is My Father: Youth Unemployment Experiences  
under the Weak State Welfare Provisions of Turkey.” Journal of Youth Studies, 11(4): 
429-444. http://dx.doi.org/10.1080/13676260802106191 

Courtney, Hugh G. 1991. “The Beveridge Curve and Okun’s Law: A Re-examination of 
Fundamental Relationships in the United States.” PhD diss. Massachusetts Institute of 
Technology. 

Cuaresma, Jesus C. 2003. “Revisiting Okun’s Law: A Piecewise-Linear Approach.” Oxford 
Bulletin of Economics and Statistics, 65(4): 439-451.  
http://dx.doi.org/10.1111/1468-0084.t01-1-00056 

Ercan, Hakan, and Aysıt Tansel. 2006. “How to Approach the Challenge of Reconciling 
Labor Flexibility with Job Security and Social Cohesion in Turkey.” Paper presented 
at the European Council’s Forum, Strasbourg. 

Ersel, Hasan, and Fatih Özatay. 2008. “Fiscal Dominance and Inflation Targeting: Lessons 
from Turkey.” Emerging Markets Finance and Trade, 44(6): 38-51. 
http://dx.doi.org/10.2753/REE1540-496X440603 

Gönenç, Rauf, Saygin Sahinöz, and Ozge Tuncel. 2010. “Turkey’s Improving Integration 
with the Global Capital Market: Impacts on Risk Premia and Capital Costs.” 
Organisation for Economic Co-operation and Development Economics Department 
Working Paper 812. 

Gordon, Robert J. 1984. “Unemployment and Potential Output in the 1980’s.” Brooking 
Papers on Economic Activity, 15(2): 537-564. http://dx.doi.org/10.2307/2534438 

Guncavdi, Oner, and Suat Kucukciftci. 2004. “Observations on the Production and 
Employment Generation Capacities in the Turkish Economy.” İktisat İşletme ve 
Finans, 19(216): 16-39. http://dx.doi.org/10.3848/iif.2004.216.6056 

Hamilton, James D. 2001. “A Parametric Approach to Flexible Nonlinear Inference.” 
Econometrica, 69(3): 537-573. http://dx.doi.org/10.1111/1468-0262.00205 

Hanusch, Marek. 2012. “Jobless Growth? Okun’s Law in East Asia.” World Bank Policy 
Research Working Paper 6156. http://dx.doi.org/10.1596/1813-9450-6156 

Harris, Richard, and Brian Silverstone. 2001. “Testing for Asymmetry in Okun’s Law: A 
Cross-Country Comparison.” Economics Bulletin, 5(2): 1-13. 

Harvey, Andrew C. 1989. Forecasting, Structural Time Series Models and the Kalman 
Filter. Cambridge: Cambridge University Press. 

Holmes, Mark J., and Brian Silverstone. 2006. “Okun’s Law, Asymmetries and Jobless 
Recoveries in the United States: A Markov-Switching Approach.” Economics Letters, 
92(2): 293-299. http://dx.doi.org/10.1016/j.econlet.2006.03.006 

Huang, Ho-Chuan R., and Shu-Chin Lin. 2006. “A Flexible Nonlinear Inference to Okun’s 
Relationship.” Applied Economics Letters, 13(5): 325-331. 
http://dx.doi.org/10.1080/13504850500398625 



 

585 A Flexible Nonlinear Inference to Okun’s Law for Turkish Economy in the Last Decade 

PANOECONOMICUS, 2018, Vol. 65, Issue 5, pp. 569-586

Ilcan, Suzan M. 1994. “Peasant Struggles and Social Change: Migration, Households and 
Gender in a Rural Turkish Society.” International Migration Review, 28(3): 554-579. 
http://dx.doi.org/10.1177%2F019791839402800307 

Ilkkaracan, Ipek, and Insan Tunali. 2009. “Agricultural Transformation and Rural Labour 
Market in Turkey.” In Rethinking Structural Reform in Turkish Agriculture: 
Beyond the World Bank’s Strategy, ed. Baris Karapinar, Fikret Adaman, and Gokhan 
Özertan, 105-148. New York: Nova Science Publishers.  

Jardin, Mathieu, and Stephan Gaétan. 2011. “How Okun’s Law Is Non-Linear in Europe: 
A Semi-Parametric Approach.” Paper presented at the annual international conference 
on Macroeconomic Analysis and International Finance, University of Rennes, France. 

Kaufman, Roger T. 1988. “An International Comparison of Okun’s Law.” Journal of 
Comparative Economics, 12(2): 182-203.  
http://dx.doi.org/10.1016/0147-5967(88)90002-9 

Kuznets, Simon. 1966. Modern Economic Growth: Rate, Structure and Spread. New Haven 
City: Yale University Press.  

Lawson, Robert A., and Edward Bierhanzl. 2004. “Labour Market Flexibility: An Index 
Approach to Cross Country Comparisons.” Journal of Labor Research, 25(1): 117-
126. http://dx.doi.org/10.1007/s12122-004-1007-8 

Lee, Jim. 2000. “The Robustness of Okun’s Law.” Journal of Macroeconomics, 22(2): 331-
356. http://dx.doi.org/10.1016/S0164-0704(00)00135-X 

Lewis, Arthur W.  1954. “Economic Development with Unlimited Supplies of Labor.” 
Manchester School, 22(2): 139-191.  
http://dx.doi.org/10.1111/j.1467-9957.1954.tb00021.x 

Mayes, David, and Matti Viren. 2002. “Asymmetry and the Problem of Aggregation in the 
Euro Area.” Emprica, 29(1): 47-73. http://dx.doi.org/10.1023/A:1014681414484 

Moosa, Imad A. 1997. “A Cross Country Comparison of Okun’s Coefficient.” Journal of 
Comparative Economics, 24(3): 335-356. http://dx.doi.org/10.1006/jcec.1997.1433 

Okun, Arthur M. 1962. Potential GNP: Its Measurement and Significance. New Haven: 
Cowles Foundation for Research in Economics. 

Onaran, Özlem. 2002. “Measuring Wage Flexibility: The Case of Turkey before and after 
Structural Adjustment.” Applied Economics, 34(6): 767-781. 
http://dx.doi.org/10.1080/00036840110056934 

Organisation for Economic Co-operation and Development Economics. 2000. “Recent 
Labour Market Performance and Structural Reforms.” OECD Economic Outlook, 
2000(67): 215-224. 

Palley, Thomas I. 1993. “Okun’s Law Asymmetric and Changing Cyclical Behaviour of the 
USA Economy.” International Review of Applied Economics, 7(2): 144-162. 
http://dx.doi.org/10.1080/758530144 

Pamukcu, Mehmet T., and Erinç Yeldan. 2005. “Country Profile: Turkey, Public Sector 
and Fiscal Policy Issues.” Paper presented at the Economic Research Forum, Giza. 

Piacentini, Paolo, and Paolo Pini. 2000. “Growth and Employment.” In The Employment 
Effect of Innovation: Evidence and Policy, ed. Marco Vivarelli and Mario Pianta, 44-
76. London: Routledge.  

Pianta, Mario, and Rinaldo Evangelista. 1996. “The Dynamics of Innovation and 
Employment: An International Comparison.” Science Technology Industry Review, 18: 
67-93. 



 

586 Özer Arabaci and Rabihan Yuksel Arabaci 

PANOECONOMICUS, 2018, Vol. 65, Issue 5, pp. 569-586 

Pigou, Arthur C. 1993. The Theory of Unemployment. London: Macmillan, (Orig. pub. 
1933). 

Prachowny, Martin F. J.  1993. “Okun’s Law: Theoretical Foundations and Revised 
Estimates.” Review of Economics and Statistics, 55(3): 331-336. 
http://dx.doi.org/10.2307/2109440 

Silvapulle, Paramsothy, Imad A. Moosa, and Mervyn J. Silvapulle. 2004. “Asymmetry in 
Okun’s Law.” The Canadian Journal of Macroeconomics, 37(2): 353-374. 
http://dx.doi.org/10.1111/j.0008-4085.2004.00006.x 

Tansel, Aysıt. 2012. 2050’ye Doğru Nufüsbilimve Yönetim: İşgücü Piyasasına Bakış. 
İstanbul: Sis Matbaacılık. 

Tarı, Recep, and Tezcan Abasız. 2010. “Testing Okun’s Law Using Threshold 
Cointegration and Vector Error Correction Model under the Asymmetric Effects: The 
Case of Turkey.” İktisat İşletme ve Finans, 25(291): 53-77. 
http://dx.doi.org/10.3848/iif.2010.291.2600 

Taymaz, Erol, and Şule Özler. 2003. “Labour Market Policies and EU Accession: Problems 
and Prospects for Turkey.” Paper presented at the Conference on TURKEY: Towards 
EU Accession, Bilkent University, Ankara. 

Telli, Çağatay, Ebru Voyvoda, and Erinç Yeldan. 2006. “Modeling General Equilibrium 
for Socially Responsible Macroeconomics: Seeking for the Alternatives to Fight 
Jobless Growth in Turkey.” Middle East Technical University Studies in Development, 
33(2): 255-293. 

Tunali, Insan. 2003. “Background Study on the Labour Market and Employment in Turkey.” 
Paper presented at the European Training Foundation, Turin. 

Weber, Christian E. 1995. “Cyclical Output, Cyclical Unemployment and Okun’s 
Coefficient: A New Approach.” Journal of Applied Econometrics, 10(4): 433-455. 
http://dx.doi.org/10.1002/jae.3950100407 

Wecker, William E., and Craig F. Ansley. 1983. “The Signal Extraction Approach to 
Nonlinear Regression and Spline Smoothing.” Journal of American Statistical 
Association, 78(381): 81-89. 
http://dx.doi.org/10.1080/01621459.1983.10477935 

World Bank. 2010. Indonesia Jobs Report: Towards Better Jobs and Security for All. 
Washington, D.C.: World Bank. 

Yeldan, Erinç. 2006. “Neo-Liberal Global Remedies: From Speculative-Led Growth to IMF-
Led Crisis in Turkey.” Review of Radical Political Economics, 38(2): 193-213. 
http://dx.doi.org/10.1177/0486613405285423 

Yüceol, Hüseyin M.  2006. “The Dynamics of Unemployment and Growth in the Turkish 
Economy” İktisat İşletme ve Finans, 21(243): 81-95. 
http://dx.doi.org/10.3848/iif.2006.243.5524 

 


	!!! Zavrsne stranice.pdf
	Zavrsne stranice.pdf
	!!! Samo clanci.pdf
	01 Marcos Gonzalez-Fernandez and Carmen Gonzalez-Velasco v1
	02 Carmen Lopez-Pueyo, Sara Barcenilla and Gregorio Gimenez v1
	03 Muhammad Nawaz and Ejaz Ghani v1
	04 Hasan Comert and Mehmet Selman Colak v1
	05 Zahra Fotourehchi and Zafer Calıskan v1
	06 Yi-Hsien Wang, Kuang-Hsun Shih and Je-Wei Jang v1

	Zavrsne stranice.pdf
	!!! Na kraj.pdf
	Korice napred
	000 Uvodne stranice SEP 2017
	Sadrzaj
	01 Jarko Fidrmuc, Svatopluk Kapounek and Martin Siddiqui v1
	02 Yaping Yang, Zhuhong Wu and Yutian Chen v1
	03 Milan Nedeljkovic, Nebojsa Savic and Emir Zildzovic posle pada v1
	04 Pablo Daniel Monterubbianesi, Martín Grandes and Carlos Dabus v1
	05 Ece H Guleryuz v1
	06 Frantisek Svoboda v1
	07 Valentinas Podvezko, Simona Kildiene and Edmundas Kazimieras Zavadskas v1
	08 Book Review v1
	Nazad
	01 - Emmanuel Anoruo v1
	02 - Irina Georgescu, Adolfo Cristóbal-Campoamor and Ana M Lucia-Casademunt v1
	03 Fahad Muhammad Adamu and Ergun Dogan v1
	04 Hichem Saidi, Houssem Rachdi and Nidhal Mgadmi v1
	05 Sadullah Celik and Pınar Deniz v1
	06 Yu-Chuan Chen, Pin Ruei Lee and Yung-Ho Chiu v1
	07 Book Review v1
	Na kraj.pdf
	!!! Samo clanci v1.pdf
	01 Philip Arestis and Ana Rosa Gonzalez-Martinez v1
	02 Chengsi Zhang, Xingchen Ji and Wensheng Dai  v1
	03 Branko Urosevic and Ivana Rajkovic  v1
	04 Hassan Ezzat and Berna Kirkulak-Uludag  v1
	05 Carmen Diaz-Roldan  v1
	06 Hatice Jenkins and Monir Hossain  v1
	07 Romualdas Ginevicius, Giedre Lapinskiene and Kestutis Peleckis  v1
	08 Book Review  v1

	!!! Samo clanci.pdf
	01 Philip Arestis and Ana Rosa Gonzalez-Martinez v2
	02 Chengsi Zhang, Xingchen Ji and Wensheng Dai v2
	03 Branko Urosevic and Ivana Rajkovic v2
	04 Hassan Ezzat and Berna Kirkulak-Uludag v2
	05 Carmen Diaz-Roldan v2
	06 Hatice Jenkins and Monir Hossain v2
	07 Romualdas Ginevicius, Giedre Lapinskiene and Kestutis Peleckis v2
	08 Book Review v2

	!!! Samo clanci.pdf
	01 Philip Arestis and Ana Rosa Gonzalez-Martinez v3
	02 Chengsi Zhang, Xingchen Ji and Wensheng Dai v3
	03 Branko Urosevic and Ivana Rajkovic v3
	04 Hassan Ezzat and Berna Kirkulak-Uludag v3
	05 Carmen Diaz-Roldan v3
	06 Hatice Jenkins and Monir Hossain v3
	07 Romualdas Ginevicius, Giedre Lapinskiene and Kestutis Peleckis v3
	08 Book Review v3

	!!! Samo clanci.pdf
	01 Philip Arestis and Carolina Troncoso Baltar v0
	02 Claudio Roberto Amitrano v0
	03 Kosta Josifidis, Novica Supic and Emilija Beker Pucar v0
	04 Irina Syssoyeva-Masson and Joao Sousa Andrade v0
	05 Jesus Ferreiro, Catalina Galvez, Carmen Gomez and Ana Gonzalez v0
	06 Irene van Staveren v0

	!!! Samo clanci.pdf
	01 Philip Arestis and Carolina Troncoso Baltar v0
	02 Claudio Roberto Amitrano v0
	03 Kosta Josifidis, Novica Supic and Emilija Beker Pucar v0
	04 Irina Syssoyeva-Masson and Joao Sousa Andrade v0
	05 Jesus Ferreiro, Catalina Galvez, Carmen Gomez and Ana Gonzalez v0
	06 Irene van Staveren v0

	!!! Samo clanci v1.pdf
	01 Philip Arestis and Carolina Troncoso Baltar v1
	02 Claudio Roberto Amitrano v1
	03 Kosta Josifidis, Novica Supic and Emilija Beker Pucar v1
	04 Irina Syssoyeva-Masson and Joao Sousa Andrade v1
	05 Jesus Ferreiro, Catalina Galvez, Carmen Gomez and Ana Gonzalez posle pada v1
	06 Irene van Staveren v1


	!!! Samo clanci v2.pdf
	01 - Emmanuel Anoruo v2
	02 - Irina Georgescu, Adolfo Cristobal-Campoamor and Ana M Lucia-Casademunt v2
	03 Fahad Muhammad Adamu and Ergun Dogan v2
	04 Hichem Saidi, Houssem Rachdi and Nidhal Mgadmi v2
	05 Sadullah Celik and Pinar Deniz v2
	06 Yu-Chuan Chen, Pin Ruei Lee and Yung-Ho Chiu v2
	07 Book Review v2

	!!! Samo clanci v3.pdf
	01 - Emmanuel Anoruo
	02 - Irina Georgescu, Adolfo Cristobal-Campoamor and Ana M Lucia-Casademunt
	03 Fahad Muhammad Adamu and Ergun Dogan
	04 Hichem Saidi, Houssem Rachdi and Nidhal Mgadmi
	05 Sadullah Celik and Pinar Deniz
	06 Yu-Chuan Chen, Pin Ruei Lee and Yung-Ho Chiu
	07 Book Review

	!!! Samo clanci v4.pdf
	01 - Emmanuel Anoruo
	02 - Irina Georgescu, Adolfo Cristobal-Campoamor and Ana M Lucia-Casademunt
	03 - Fahad Muhammad Adamu and Ergun Dogan
	04 - Hichem Saidi, Houssem Rachdi and Nidhal Mgadmi
	05 - Sadullah Celik and Pinar Deniz
	06 - Yu-Chuan Chen, Pin Ruei Lee and Yung-Ho Chiu
	07 - Book Review


	Korice nazad
	!!! Samo clanci.pdf
	01 Jarko Fidrmuc, Svatopluk Kapounek and Martin Siddiqui v2
	02 Yaping Yang, Zhuhong Wu and Yutian Chen v2
	03 Milan Nedeljkovic, Nebojsa Savic and Emir Zildzovic posle pada v2
	04 Pablo Daniel Monterubbianesi, Martín Grandes and Carlos Dabus posle greske v2
	05 Ece H Guleryuz v2
	06 Frantisek Svoboda v2
	07 Valentinas Podvezko, Simona Kildiene and Edmundas Kazimieras Zavadskas v2
	08 Book Review v1

	!!! Samo clanci.pdf
	01 Liang Frank Shao
	02 Yulu Chen, Jack W. Hou, Yong Ma and Chengsi Zhang
	03 Yang-Cheng Lu, Hao Fang and Yen-Hsien Lee
	04 Yilmaz Bayar
	05 Silvo Dajcman
	06 Francisco J. Delgado and Maria J. Presno posle pada
	07 Book Review
	08 Book Review

	!!! Samo clanci.pdf
	01 Liang Frank Shao
	02 Yulu Chen, Jack W. Hou, Yong Ma and Chengsi Zhang
	03 Yang-Cheng Lu, Hao Fang and Yen-Hsien Lee
	04 Yilmaz Bayar
	05 Silvo Dajcman
	06 Francisco J. Delgado and Maria J. Presno posle pada
	07 Book Review
	08 Book Review

	!!! Samo clanci.pdf
	01 Liang Frank Shao
	02 Yulu Chen, Jack W. Hou, Yong Ma and Chengsi Zhang
	03 Yang-Cheng Lu, Hao Fang and Yen-Hsien Lee
	04 Yilmaz Bayar
	05 Silvo Dajcman
	06 Francisco J. Delgado and Maria J. Presno posle pada
	07 Book Review
	08 Book Review


	!!! Samo clanci.pdf
	01 Philip Arestis v0
	02 Gonzalo Caballero and Marcos Alvarez-Diaz v0
	03 Hao Fang, Yen-Hsien Lee and William S. Chang v0
	04 Kivanc Halil Aric and Serkan Tastan v0
	05 Cuneyt Kilic and Feyza Balan v0
	06 Hami Saka and Mehmet Orhan v0
	07 Book Review v0
	08 Book Review v0

	!!! Samo clanci.pdf
	01 Philip Arestis v1
	02 Gonzalo Caballero and Marcos Alvarez-Diaz v1
	03 Hao Fang, Yen-Hsien Lee and William S. Chang v1
	04 Kivanc Halil Aric and Serkan Tastan v1
	05 Cuneyt Kilic and Feyza Balan v1
	06 Hami Saka and Mehmet Orhan v1
	07 Book Review v1
	08 Book Review v1

	!!! Samo clanci.pdf
	01 Philip Arestis
	02 Gonzalo Caballero and Marcos Alvarez-Diaz
	03 Hao Fang, Yen-Hsien Lee and William S. Chang
	04 Kivanc Halil Aric and Serkan Tastan
	05 Cuneyt Kilic and Feyza Balan
	06 Hami Saka and Mehmet Orhan
	07 Book Review
	08 Book Review

	!!! Samo clanci.pdf
	01 Philip Arestis
	02 Gonzalo Caballero and Marcos Alvarez-Diaz
	03 Hao Fang, Yen-Hsien Lee and William S. Chang
	04 Kivanc Halil Aric and Serkan Tastan
	05 Cuneyt Kilic and Feyza Balan
	06 Hami Saka and Mehmet Orhan v3
	07 Book Review
	08 Book Review


	!!! Samo clanci.pdf
	01 Marcos Gonzalez-Fernandez and Carmen Gonzalez-Velasco v2
	02 Carmen Lopez-Pueyo, Sara Barcenilla and Gregorio Gimenez v2
	03 Muhammad Nawaz and Ejaz Ghani v2
	04 Hasan Comert and Mehmet Selman Colak v2
	05 Zahra Fotourehchi and Zafer Calıskan v2
	06 Yi-Hsien Wang, Kuang-Hsun Shih and Je-Wei Jang v2
	07 Book review

	!!! Samo clanci.pdf
	01 Srinivas Raghavendra v1
	02 Franz J. Prante v1
	03 Kosta Josifidis and Novica Supic v1
	04 Manuel Carlos Nogueira and Oscar Afonso v1
	05 Philip Arestis, Elena Barcena-Martin and Salvador Perez-Moreno v1

	!!! Samo clanci.pdf
	01 Srinivas Raghavendra v2
	02 Franz J. Prante v2
	03 Kosta Josifidis and Novica Supic v2
	04 Manuel Carlos Nogueira and Oscar Afonso v2
	05 Philip Arestis, Elena Barcena-Martin and Salvador Perez-Moreno v2

	!!! Samo clanci.pdf
	01 Srinivas Raghavendra v3
	02 Franz J. Prante v3
	03 Kosta Josifidis and Novica Supic v3
	04 Manuel Carlos Nogueira and Oscar Afonso v3
	05 Philip Arestis, Elena Barcena-Martin and Salvador Perez-Moreno v3


	!!! Samo clanci.pdf
	01 - Boriss Siliverstovs v0-L
	02 - Jiancai Pi and Yiwen Guan v0-L
	03 - Pelin Varol Iyidogan and Taner Turan v0-L
	04 - Dervis Kirikkaleli and Vedat Yorucu v0-L
	05 - Dmitry Burakov v0-L
	06 - Tanja Broz v0-L
	07 - Aleksandar Naumoski and Metodija Nestorovski v0-L
	08 - Book Review v0-L

	!!! Samo clanci v1.pdf
	01 - Boriss Siliverstovs v1
	02 - Jiancai Pi and Yiwen Guan v1
	03 - Pelin Varol Iyidogan and Taner Turan v1
	04 - Dervis Kirikkaleli and Vedat Yorucu v1
	05 - Dmitry Burakov v1
	06 - Tanja Broz v1
	07 - Aleksandar Naumoski and Metodija Nestorovski v1
	08 - Book Review 1 v1
	09 - Book Review 2 v1

	!!! Samo clanci v2.pdf
	01 - Boriss Siliverstovs v1
	02 - Jiancai Pi and Yiwen Guan v1
	03 - Pelin Varol Iyidogan and Taner Turan v1
	04 - Dervis Kirikkaleli and Vedat Yorucu v1
	05 - Dmitry Burakov v1
	06 - Tanja Broz v1
	07 - Aleksandar Naumoski and Metodija Nestorovski v1
	08 - Book Review 1 v1
	09 - Book Review 2 v1


	!!! Samo clanci 0.pdf
	01 Ajit Karnik v0
	02 Xuejun Jiang and Yingzi Fu v0
	03 Selim Tuzunturk, Betul Inam and Filiz Giray v0
	04 Selim Tuzunturk, Betul Inam and Filiz Giray v0
	05 Vladimir Filipovski, Predrag Trpeski and Jane Bogoev v0
	06 Burhan Can Karahasan v0
	07 - Book review v0
	08 - Book review v0

	!!! Samo clanci.pdf
	01 Ajit Karnik v1
	02 Xuejun Jiang and Yingzi Fu v1
	03 Ozer Arabaci and Rabihan Yuksel Arabaci v1
	04 Selim Tuzunturk, Betul Inam and Filiz Giray v1
	05 Vladimir Filipovski, Predrag Trpeski and Jane Bogoev v1
	06 Burhan Can Karahasan v1
	07 - Book review v1
	08 - Book review v1

	!!! Samo clanci.pdf
	01 Ajit Karnik v2
	02 Xuejun Jiang and Yingzi Fu v2
	03 Ozer Arabaci and Rabihan Yuksel Arabaci v2
	04 Selim Tuzunturk, Betul Inam and Filiz Giray v2
	05 Vladimir Filipovski, Predrag Trpeski and Jane Bogoev v2
	06 Burhan Can Karahasan v2
	07 - Book review v2
	08 - Book review v2




