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Abstract  

Okun's law is a statistical relationship between the rate of output growth and the unemployment rate 

which asserts that changes in a country's Gross Domestic Product (GDP) and changes in the 

unemployment rate are inversely correlated. This essay corroborates the results of Mallis (2019) for 

Cyprus, while it investigates asymmetric correlations over gender and business cycles.   

It is found that the unemployment rate for women is less responsive to shifts in output than it is for 

men, highlighting the disparities in the careers that men and women select. Moreover, unemployment 

is more responsive to changes in output during recessions, confirming the asymmetric correlation 

between unemployment and growth. 
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1. Introduction 

Okun’s law is an empirically observed relationship between the unemployment and output 

growth rates. It was originally proposed by Arthur M. Okun (1962). It provides a rationale for 

understanding the relationship between unemployment and the overall soundness of an 

economy. It posits that there is an inverse relationship between changes in the unemployment 

rate and changes in a country's Gross Domestic Product (GDP). In other words, when an 

economy is growing strongly and GDP is rising, unemployment tends to decrease. Conversely, 

during economic downturns and GDP contractions, unemployment typically increases. This 

reasoning is based on the natural dynamics of labor market, which show that when economies 

grow, businesses often hire more people to absorb increased demand, which lowers the 

unemployment rate. On the other hand, businesses cut back on staff during times of economic 

contraction, which raises the unemployment rate. 

Okun's Law highlights the inherent trade-off between economic growth and employment 

levels, illustrating the critical role of economic policies and government interventions in 

stabilizing and fostering a healthy labor market within a country's economy. This principle 

continues to guide policymakers and economists in their efforts to analyze and address the 

complex dynamics of employment and economic growth. However, it should not be considered 

as a causal relationship but rather as a rule of thumb, since it is an empirical observation.  

Usually, it is expressed as a negative linear relationship between the unemployment gap2 

(difference between the actual and natural unemployment rates) and the output gap (the 

difference between the log level of real output and log of the potential output): 

𝑢𝑡 − 𝑢𝑡
∗ = 𝜇 + 𝛽(ln(𝑦𝑡) − ln(𝑦𝑡

∗)) + 𝑒 

Where 𝑢𝑡 is the unemployment rate at time t, 𝑢𝑡
∗ the natural rate of unemployment (or the non-

accelerating inflation rate unemployment), 𝑦𝑡 the real output and 𝑦𝑡
∗ the potential output. The 

natural rate of unemployment and the potential output are not observed and should be 

estimated3.   

Another specification of Okun’s Law is the difference model, which has the advantage that it 

does not require an estimate of the potential output and the natural rate of unemployment. 

However, it assumes that potential output and natural rate of unemployment are constant over 

time. The difference model takes the form  

Δ𝑢𝑡 = 𝛼 + 𝛽Δ𝑙𝑛𝑦𝑡 + 𝑒 

Where Δ𝑙𝑛𝑦𝑡 can be approximated by GDP growth rate. Thus, the model it can be estimated 

as:  

Δ𝑢𝑡 = 𝛼 + 𝛽gt + 𝑒 

Where gt is the GDP growth rate. The coefficient 𝛽 is known as the Okun’s coefficient while 

the ratio −
𝛼

𝛽
 represents the rate of output growth consistent with a stable unemployment rate. 

In the original paper, Okun found that a 2% increase in output is associated with 1% decline 

in the rate of short run unemployment. Moreover, Okun calculated, that a three-percentage 

 
2 The cyclical component of the unemployment rate.  

3 Some methods of estimation are HP filter, unobserved components methods and others.   



Cyprus Ministry of Finance 

  

  

  

5 

 

point rise in GDP from its long-run level would be accompanied by a 0.5 percentage point rise 

in the labor force participation rate, a 0.5 percentage point rise in the number of hours worked 

by each employee, and a one percentage point rise in labor productivity (output per worker 

per hour). 

Several studies suggest the non-linearity of Okun’s law. Ball et al. (2016) investigate Okun’s 

law in developed vs developing countries. They found a stronger correlation between 

unemployment and output in developed than in developing countries (average Okun’s 

coefficient has a value of -0.2 for developing countries and -0.4 for developed ones). Mussida 

and Zanin (2023) examine Okun’s law in nine European countries from 1981 to 2021. They 
observe certain disparities in the patterns among nations, which are indicative of variations in 

labor markets and efficient systems. Farole et al. (2017) and Bartolucci et al. (2018) find that, 

in absolute values, Okun’s coefficient is higher in rich economies. Other studies suggest 

asymmetries during recession and expansion periods (Holmes and Silverstone (2006), Bod’a 

and Považanová (2021), Lim et al., (2021), Mussida and Zanin (2023), Woo, 2023), over time 

(Huang and Lin (2008) and Karlsson and Österholm (2020)) and by the age and gender (Zanin 

(2014,2018)).  

2. Stylized facts/ Graphs of unemployment rate and GDP growth 

The great financial crisis that started in the summer of 2007 and developed into an 

international crisis in the fall of 2008, led to a deep global economic recession that affected all 

the economies around the globe, including the Cypriot economy. During 2009, the economy 

shrank by 2%, and unemployment which was 3,7% in 2008 rose to 5,4% in 2009, while it 

gradually increased reaching a peak of 16,1% in 2014 (Figure 1). 

Subsequently, a series of factors led to the severe crisis of 2012-2013. In 2010 – 2011, 

economic growth was impotent and failed to reach the pre-2009 levels. After consecutive 

negative assessments by all international rating agencies, Cyprus lost market access in 

2011.Τhe main reasons were increase of non-performing loans, growing budget deficits, and 

exposure of Cypriot banks to Greek Government Bonds, which led to large lending losses.  

Moreover, economic crisis was driven by several economic imbalances such as low 

competitiveness, significant increase of government expenditure, extraordinary enlargement 

of the banking sector. During 2012 – 2014, Cyprus economy entered recession with negative 

growth rates of -3,4%, -6,6% and -1,8% respectively (Figure 2). The recession of the economy 

was accompanied by a significant increase of unemployment until 2014 as depicted in Figure 

1.   
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Figure 1: Annual Unemployment rate 

Source: Cystat. 

 

Figure 2: Annual GDP Growth. Source: Cystat. 
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Following the bail-in and the macroeconomic adjustment programme (MoU), Cyprus in March 

2016 exited the Programme and returned to a positive growth trajectory until the pandemic, 

while the unemployment rate was decreasing steadily. Although Cyprus entered 2020 under 

a sound position, the economy was highly affected by the Covid-19 pandemic due to its 

dependence on tourism and its high public and private debt levels. Cyprus economy 

contracted (GDP growth rate reached -4,4%) and unemployment rose to 7,6% as compared 

to 2019 (7,1%).  Economy recovered fast during 2021 while unemployment rate remained at 

the same levels (7,5%).   Following Russia’s invasion in Ukraine, the Cyprus economy 

slowdown to 5,6% in 2022 while the unemployment rate reduced further (6,8%).   

3. Brief description of the findings of the previous essay 

Mallis (2019) examined the empirical relationship of unemployment and GDP growth in Cyprus 

using annual and quarterly data from Labor Force Survey and Eurostat for the period 1999-

2018. During this period, a series of economic events such as the stock exchange bubble of 

1999-2000, the 2002 tax reform, the EU accession in 2004, the 2006-2007 construction boom, 

the adoption of Euro in 2008, the 2012-2014 financial turmoil and the significant economic 

recovery in 2016-2018, took place. The results of the aforementioned paper indicate that 1 

percentage point increase of the GDP growth rate (using either annually or quarterly data) is 

associated with a reduce of unemployment rate by 0.41 percentage points. In order to account 

for the delayed responses in the unemployment – output relationship (capturing the idea that 

employers need time to adjust employment when output changes), models including lagged 

values of GDP growth were estimated. The summation of the Okun’s coefficient at t plus the 

Okun coefficient at 𝑡 − 1 equals -0.39 validating the results investigated above. Lastly, the 

author investigates the existence of asymmetries on Okun’s Law in periods of expansions and 

contractions, considering the crisis years (2011q3-2014q3). It is found that in expansions 

unemployment decreases rather slow while in contractions unemployment increases rather 

fast. 

4. Data 

Data for unemployment are drawn from Labor Force Survey (Cystat). Labor Force Survey is 
conducted quarterly on a continuous basis. Annual rates for the years 1999-2003 refer to the 
2nd quarter of the year, while for the remaining years the average of the year is presented. In 
annual data, the sample consists of  23 observations covering the period 1999-2022. Quarterly 
data ranges from the second quarter of 2004 to the third quarter of 2023. Moreover, data for 
GDP growth rate at constant prices (2010 base year) is obtained from Cystat. Quarterly GDP 
growth rates compared with the same quarter of the previous year are used. 

We estimate the difference model for total unemployment, males’ unemployment and females’ 
unemployment for both annual and quarterly data. 

5. Results 

Table 1 (Appendix) summarizes the OLS regression results of the Difference of 

Unemployment rate (Total, Males’ and Females’) on GDP growth rate (Columns 1, 2 and 3 

respectively) in annual terms for the period 1999 – 2022. Results validate the negative 

statistically significant correlation between unemployment and GDP growth, with Okun 

coefficients ranging from -0.351 for total unemployment, -0.411 for males’ unemployment and 

-0.289 for females’ unemployment.  Furthermore, the women’s Okun coefficient is lower than 

men’s, indicating that women’s unemployment is less responsive in output changes, 
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highlighting the differences in employment choices between men and women. Men are mostly 

employed in sectors more susceptible to economic cycles (e.g. manufacturing and 

construction) than women (e.g. service-oriented sectors and education) (Azmat et al. (2006), 

the World Bank annual report (2012)). This finding is consistent with previous studies (Dixon 

et. al. (2017), Evans (2018)). The respective rate of output growth consistent with a stable 

unemployment rate equals 2.85 for total unemployment, 2.89 for males’ unemployment and 

2.70 for females’ unemployment. 

Compared to the previous essay, the coefficient is lower in absolute terms (-0.35 as opposed 

to -0.41 in Mallis (2019), probably due to the different sample. In order to investigate whether 

the different results are attributed to the job retention schemes during pandemic, we have 

repeated the analysis excluding years 2020 – 2022. Results are presented in Table 2 

(Appendix). The estimated coefficients are higher (in absolute terms) and similar to Mallis 

(2019), suggesting that job retention schemes had mitigated the negative consequences of 

the pandemic.   

We have further used quarterly data starting from the period of 2004: quarter 2 to 2023: quarter 

34, in order to gain more information. We regress the difference in unemployment Δ𝑈𝑡 = 𝑈𝑡 −
𝑈𝑡−4 (with respect to the year before) on GDP growth at constant prices (% change compared 

to the same quarter of the previous year) gt, using quarterly dummy variables to account for 

seasonality.  Results are presented in the Appendix (Table 3, Table 4 and Table 5) and the 

estimates are slightly lower than the annual analysis, yet verify the previous findings.      

However, unemployment rate is rather a lagging variable, meaning that it changes with some 

delay after the economic variable, that it is related to, changes. Therefore, the analysis is 

repeated using both gdp growth and its lag (of the previous quarter)5.  

As expected, it is found that a negative significant effect of the lagged growth variable on 

unemployment of similar magnitude for all types of unemployment (total, males and females). 

It is interesting, though, that while with the inclusion of the lag, the contemporaneous effect of 

growth becomes insignificant for total and females’ unemployment, this result does not apply 

on males’ unemployment, validating the sensitivity of males’ unemployment on gdp growth 

changes.  Τhe coefficients of gdp growth and lagged gdp growth sum up to -0.347, -0.398 and 

-0.293 for total, males and females respectively, corroborating, once more, the stronger 

negative relationship between males’ unemployment and gdp growth. 

Finally, asymmetries are investigated throughout periods of rising and falling GDP growth, by 

accounting for the crisis of 20136, using the quarterly data static model for the period 2004q2 

– 2023q3. The estimated model took the following form: 

Δ𝑢𝑡 = 𝛼 + 𝛿0𝑐𝑟𝑖𝑠𝑖𝑠 + 𝛽gt + 𝛿1𝑐𝑟𝑖𝑠𝑖𝑠gt + ∑ 𝑎𝑞𝑑𝑞

4

𝑞=2

+ 𝑒𝑡 

As expected, during crisis period, Okun’s coefficient was larger in magnitude regarding total 

and females’ unemployment (Table 7, Appendix) and these differences were statistically 

 
4 From 1999 to 2003 data is only available for the 2nd quarter of the year, while from the 2nd quarter 

of 2004 onwards it is available on a continuous basis. Therefore, for the quarterly analysis we had to 

narrow the analysis period. 

5 The lag order was chosen using the SBIC criterion. 

6 A dummy variable for the crisis was created for the period 2011q3 to 2014q4. 
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significant (Total unemployment -0.267 and Females’ Unemployment -0.486). These results 

suggest that unemployment is more responsive to output changes during recessions, due to 

the fact that employers react with some delay during expansions (by increasing job posts). 

The fact that there is no significant difference in Okun’s coefficient for males’ unemployment 

might be attributed to the nature of the jobs that men are employed.     

6. Limitations  
The underlined relationship between growth and unemployment is broadly acknowledged, yet 

Okun’s law should not be used as a forecasting tool. Its inability to account for all other factors 

that can affect changes (such as the size of the labor market, the number of hours worked by 

employed people, employee productivity statistics) in the unemployment rate is one of its main 

shortcomings. Furthermore, it does not take into account each country’s specific labor market 

characteristics. 

Regarding the forgone analysis, it is recognized that the small sample size is a drawback for 

deriving more concise estimates of Okun’s coefficient. Moreover, the crisis dummy variable is 

possibly highly correlated with gdp growth. An alternative method of accounting for the 

instability of the coefficients over business cycles would be rolling regressions, however the 

estimates would not be reliable due to the short period of the analysis (almost each rolling 

window included at least one negative incident). Moreover, the method is very sensitive in the 

choice of the rolling window size and a problematic window size choice will result in spurious 

regressions. Several researchers have tried to overcome this issue by using time- varying 

coefficient modelling (Huang and Lin (2008), Zanin and Marra (2011) and Karlsson and 

Österholm (2020)). 

7. Conclusion 

Okun coefficients ranging from -0.302 for overall unemployment, -0.350 for unemployment 

among men, and -0.251 for unemployment among women it is validating its statistical 

substantial negative relationship between unemployment and GDP growth.   

Moreover, it is found that women's unemployment is less sensitive to changes in output than 

men's, underlining the differences in the job choices made by men and women. This is 

demonstrated by the fact that women's Okun coefficient is lower than men's. 

Furthermore, the lagged growth variable has a negative significant impact on unemployment 

for all categories of unemployment (total, males, and females). It is interesting to note, though, 

that although the lag's inclusion makes the contemporaneous effect of growth for overall and 

female unemployment insignificant, this result does not apply to male unemployment, 

demonstrating the sensitivity of male unemployment to changes in GDP growth. 

Finally, it is validated that the asymmetric correlation of unemployment and growth, since 

unemployment is more responsive to output changes during recessions.   

Okun’s Law could be utilized as a useful economic policy tool available to policy makers, 

allowing them to apply the appropriate economic policies to promote economic growth and 

lower unemployment.  
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APPENDIX 

Figures  

 

Figure A1: Unemployment Rate. Source: Cystat. 

 

Figure A2: GDP Growth Rate, Quarterly Data. Source: Cystat. 
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Tables 

 

Table 1: Annual data for the period 1999 – 2022 

 

 

Table 2: Annual data for the period 1999 – 2019 

 

(1) (2) (3)

VARIABLES Total Males Females

gdp growth -0.351*** -0.411*** -0.289***

(0.0727) (0.0643) (0.0888)

Constant 0.999*** 1.187*** 0.781*

(0.339) (0.314) (0.403)

Observations 23 23 23

R-squared 0.641 0.704 0.469

(1) (2) (3)

VARIABLES Total Males Females

gdp growth -0.432*** -0.474*** -0.389***

(0.0563) (0.0626) (0.0622)

Constant 1.250*** 1.398*** 1.077***

(0.269) (0.302) (0.284)

Observations 20 20 20

R-squared 0.757 0.754 0.659
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Table 3: Quarterly data for the period 2004q2 – 2023q3 

 

 
Table 4: Quarterly data for the period 2004q2 – 2019q4 

 

 
Table 5: Rates of output growth consistent with a stable unemployment rate 

(1) (2) (3)

VARIABLES Total Males Females

gdp growth -0.302*** -0.350*** -0.251***

(0.0682) (0.0662) (0.0751)

2.quarter 0.0455 0.0483 0.0489

(0.555) (0.586) (0.585)

3.quarter 0.00172 0.0227 -0.0182

(0.425) (0.486) (0.448)

4.quarter 0.0333 0.00556 0.0611

(0.451) (0.533) (0.464)

Constant 0.823** 0.994** 0.624

(0.371) (0.421) (0.381)

Observations 74 74 74

R-squared 0.478 0.517 0.347

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

(1) (2) (3)

VARIABLES Total Males Females

gdp growth -0.449*** -0.484*** -0.414***

(0.0352) (0.0416) (0.0407)

2.quarter 0.0537 0.0835 0.0326

(0.460) (0.553) (0.436)

3.quarter 0.0164 -0.00232 0.0572

(0.459) (0.570) (0.415)

4.quarter -0.0422 -0.00189 -0.0738

(0.496) (0.621) (0.469)

Constant 1.146*** 1.239** 1.025***

(0.377) (0.485) (0.315)

Observations 59 59 59

R-squared 0.708 0.668 0.658

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1

Quarterly data Total Males Females

Period 2004q2 – 2023q1 2.73 2.84 2.49

Period 2004q2 – 2019q4 2.55 2.56 2.48
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Table 6: Quarterly data for the period 2004q2 – 2023q3, with lagged gdp growth. 

 

 

 

(1) (2) (3)

VARIABLES Total Males Females

gdp growth -0.108 -0.147* -0.0666

(0.0927) (0.0800) (0.113)

gdp growth (t-1)-0.239*** -0.251*** -0.227**

(0.0887) (0.0788) (0.106)

2.quarter 0.0531 0.0563 0.0561

(0.442) (0.485) (0.473)

3.quarter 0.0179 0.0398 -0.00277

(0.443) (0.495) (0.474)

4.quarter 0.0466 0.0195 0.0737

(0.438) (0.512) (0.467)

Constant 0.936*** 1.114*** 0.732**

(0.334) (0.389) (0.346)

Observations 74 74 74

R-squared 0.582 0.609 0.446

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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Table 7: Quarterly data static model for the period 2004q2 – 2023q3, accounting for the 

crisis. 

 

 

  

(1) (2) (3)

VARIABLES Total Males Females

crisis 0.983 1.395 0.525

(0.823) (0.991) (0.739)

gdp growth -0.184** -0.256*** -0.104

(0.0812) (0.0868) (0.0802)

crisis*gdp growth -0.267* -0.0774 -0.486***

(0.144) (0.171) (0.140)

2.quarter 0.0653 0.0571 0.0815

(0.501) (0.547) (0.504)

3.quarter -0.00223 -0.0303 0.0336

(0.421) (0.498) (0.410)

4.quarter -0.0213 -0.0720 0.0319

(0.465) (0.545) (0.461)

Constant 0.171 0.471 -0.182

(0.458) (0.515) (0.432)

Observations 74 74 74

R-squared 0.565 0.565 0.497

Robust standard errors in parentheses

*** p<0.01, ** p<0.05, * p<0.1
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