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Abstract—This study is aimed at examining the existence of 

Okun's law, the negative relationship between economic growth 

and unemployment using First Difference Model to secondary 

data on real Gross Domestic Product and the open 

unemployment rate of Indonesia during the period 1986 - 2018. 

Okun's law exist in the Indonesia’s economy. Economic growth 

during 1986-2018 was able to reduce the number of unemployed 

people in Indonesia. 
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I. INTRODUCTION 

Since 2014 Indonesia's economic growth has been said to 
be stable at around five percent. Stability on macro indicators 
has no impact to spur economic movement or growth. Though 
new employment is needed to absorb labour from a large 
population. This illustrates that the prerequisites for 
macroeconomic stability are not optimized to be able to 
accelerate growth and reduce poverty, unemployment, and 
income inequality [1]. 

The strategy of pursuing economic growth in an effort to 
reduce unemployment is based on Okun's law.   He revealed 
there were indications of a negative relationship between 
economic growth, the gap in real output with potential output 
and unemployment.  Okun stated that a one percent reduction 
in unemployment would increase output by around three 
percent [2]. Therefore to avoid unemployment, the economy 
must continue to develop. Over a period of more than thirty 
years, some economists found strong empirical order in the 
relationship, and became an important rationale in the 
macroeconomic framework [3]. 

The study of the existence of the Okun law in Indonesia is 
important, because so far it has been used as the basis for a 
strategy to pursue economic growth to reduce unemployment. 
In addition, the Okun coefficient can be a reference to the 
target number of unemployment and is the basis for evaluating 
actual economic growth achievements compared to its 
potential level [4].   

II. THEORETICAL FRAMEWORK 

Okun's Law postulates a negative relationship between the 
unemployment rate and the real Gross Domestic Product 

(GDP). This empirical relationship is a major part of every 
traditional macro model. In his article Okun empirically 
presents several relationships [5].    

First, the first difference regression of the unemployment 
rate (U) to the percentage change in output (Y), using quarterly 
data for the period 1947-1960, had result:   

Δu = 0.3 – 0.3ΔY/Y            (1) 

If there is no economic growth, the unemployment rate will 
increase by 0.3 every quarter. Economic growth is needed one 
percent per quarter or four percent per year so that the 
unemployment rate does not increase or decrease. 

Second, it regresses the unemployment rate to the output 
gap, using quarterly data for the period 1953-1960, and the 
results are obtained:   

U = 3.72 + 0.36gap              (2) 

This result implies that every one percent increase in 
unemployment associated with the economy will lose output 
3.6 percent of its potential level. Even though there is no 
output gap, unemployment remains at 3.72 percent. 

Third, estimating the elasticity of output to the level of 
employment:  

(Y*-Y)/Y = 0.032(U- 4)         (3) 

The coefficient of 0.032 can be interpreted that every one 
percent decrease in unemployment will increase output by 
approximately three percent, so that actual output is getting 
closer to its potential level or it can be stated that the output 
gap will become more isolated in line with the decline in 
unemployment. The coefficient is then known as the Okun 
coefficient.  

Okun's coefficient interpretation shows the magnitude of 
changes in the unemployment rate as a result of one percent 
changes in economic growth [6]. Okun coefficient is one of the 
important components that economists study in analysing 
Okun's law for several reasons [4]. First, if the unemployment 
rate is a policy variable, then the Okun coefficient can be 
interpreted as the magnitude of the economic target to reduce 
the unemployment rate. Second, forecasting output is often 
made to express forecasting of the unemployment rate. Third, 
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the Okun coefficient is very useful to find out whether the 
output is above or below its potential value.  

Research on the existence of Okun's law in various 
countries or groups of countries has been carried out, with a 
variety of different conclusions. Sögner and Stiassny 
investigated the possibility of significant differences in the 
Okun coefficient and looked for possible causes for these 
differences in 15 OECD (Organization for Economic Co-
operation and Development) member countries, an 
organization for cooperation and economic development. This 
study used OLS estimation (corrected for autocorrelations - 
Cochrane-Orcutt method) and Bayesian method to examine 
discrete changes in Okun (structural breaks) and Kalman 
filtering relationships to check the continuity of changes. 
Estimation using labour force and employment data for the 
period 1960-1999. The results of the study concluded that for 
most countries the Okun coefficient was found to decline over 
time as predicted by many economists [7].    

Research on the existence of Okun's law in Asian countries 
was also carried out by Noor et al. [3] in Malaysia. The 
research aims to examine the existence of Okun's law in the 
Malaysian economy. Two methods have been used to estimate 
the Okun coefficient, namely the output-gap method and the 
first difference measurement method between GDP growth and 
unemployment, using time series data from 1970 to 2004. The 
results of the study confirm that there is a negative relationship 
between unemployment and output growth. The Okun 
coefficient is -1.75, and significant at the one percent level. A 
one percent reduction in unemployment will increase output by 
1.75 percent. This is much smaller than the coefficient found in 
Okun's original work (3 percent). This finding supports the 
argument that the slope coefficient in the Okun model is 
unstable and tends to vary across countries and periods. Noor 
[8] and Ahmed [9] tested the relevance of Okun's law in the 
Pakistani economy. The first difference approach and the 
output gap method was used, using time series data on Gross 
Domestic Product growth and unemployment for the period 
from 1974 to 2009, but no evidence was found for a 
relationship between Gross Domestic Product growth and 
unemployment in Pakistan, either through testing first 
difference or output gap. The researcher then recommends 
further research using the simultaneous equation model [9].    

Related to Okun's law study in Indonesia,                         
analysed the Okun law in Indonesia using time series data from 
1990-2013. The method used is the difference version to get 
the Okun coefficient and Ordinary Least Square (OLS) 
analysis to get the regression coefficient. The results showed 
that Okun's law applies in Indonesia, where the coefficient is 
negative [4]. Sukanto examined Okun's law in Indonesia using 
time series data from 1984 to 2013 [10]. The purpose of this 
study is to show the correlation between inflation, 
unemployment, and economic growth in Indonesia. The 
analytical method used is descriptive analysis, and Variant 
Autoregressive (VAR) analysis. Descriptive analysis attempts 
to trace and reveal data structures and patterns. Besides that, 
VAR is used, this model is actually a system of simultaneous 
equations. But considering the free variables that are all the 
same, it can be done by applying the OLS method. In addition, 
Impulse Response Function (IRP) and Forecast Error 

Decomposition Variance (FEDV) techniques are used to 
predict the percentage of variance for each variable due to 
changes in certain variables in the VAR system. The results 
showed a negative relationship between economic growth and 
changes in unemployment as Okun revealed, based on the 
results of Scatter Plot and regression. In addition, based on the 
results of the FEVD output it appears that an important source 
of variation in unemployment is shocks from unemployment 
itself [10]. 

III. METHODS 

To examine the existence of Okun's law in Indonesia, the 
model specifications used: 

A. First Difference Model 

 (4) 

 (5) 

𝑌𝑡       ∶ Real GDP of a certain year 

𝑌𝑡-1  ∶ Previous year's real GDP  
𝑈NP𝑡     ∶ Unemployment of a certain year 

𝑈NP𝑡-1  ∶ Unemployment of the previous year 

 

B. Unit Root  Testing 

Stationarity is very much needed in time series analysis so 
that spurious analysis does not occur. Because in the research 
period there were two shock crises, the Philip-Perron test to 
check the stability and the respond to the shock, was used. The 
procedure for unit root testing using the Philips- Perron test is 
as follows: 


(6) 

 

 
(7) 

Se (α) is the standard error of the coefficient yt−1 and s is 
the standard error of equation (3.4). 𝛾o is a consistent estimate 
of the error variance in equation (3.4). The Philips-Perron 
statistical value, which is 𝑡𝛼 compared to the Mc Kinnon 
table's critical value. If the Philips-Perron statistical value is 
more negative than the Mc Kinnon table's critical value or the 
Philips-Perron statistical probability value is less than the 
significance level (α) of 0.05; then Ho is rejected so it can be 
concluded that the time series data has been stationary. 

IV. RESULTS 

The data used in this study are real GDP data (base year 
2010) and open unemployment rate (UNP) in the period 1986 - 
2018, sourced from the Indonesian Central Statistics Agency 
(Biro Pusat Statistik). Real GDP and UNP data are transformed 
by natural logarithms. 
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TABLE I.  STATIONARITY TEST RESULT 

 

Variable

s 

Philip Pherron Test 

None Individual Effect Individual and 

Linier Effect 

Tstat Prob Tstat Prob. Tstat Prob 

UNP 0.04210 0.9792 2.02806 0.362
8 

0.3326
1 

0.982
7 

GDP 4.18984 0.9999 2.38154 0.999

9 

2.2630

3 

0.861

7 

D(UNP) 331.028 0.0000 95.6247 0.000

0 

52.606

7 

0.000

0 

D(GDP) -168656 0.0000 -9.12931 0.000

0 

-

6.4323
4 

0.000

1 

 
Based on the results of the Phillip-Perron test, both real 

GDP and UNP data in level as well as in integrated logarithmic 
transformation in first order or have been stationary in the form 
of first difference. 

TABLE II.  FIRST DIFFERENCE MODEL RESULT 

Variable Coefficient  Std. Error t-Statistic  Prob. 

D(UNP)C -0.188121 

0.020501 

0.057055 

0.005358 

-3297171 

3.826043 

0.0016 

0.0003 

R-squared 0.147166 Mean dependent var 0.016558 

Adjusted R-

squared 

0.133629 S.D. dependent var 0.045241 

S.E. of 

regression 

0.042110 Akaike info criterion -3.466780 

Sum squared 

resid 

0.111715 Hannan-Quinn crifer. -3.399876 

Log 

likelihood 

114.6704 Durbin-Watson stat -3.440382 

F-statistic 10.87133   3.131039 

Prob (F-

statistic) 

0.001608    

 
The Estimation of the first difference model of the Okun 

equation:  

 (8) 

The variables in the equation (4.1) are integrated in order 1 
and the residuals have been stationary in the first difference, 
meaning there is a long-term equilibrium between output and 
the rate of open unemployment. The coefficient of equation 
(4.1) -Okun coefficient- is significant at the five percent level 
significance. Coefficient (-0.188121) indicate that there is a co-
integration between real GDP and the rate of open 

unemployment, so that it can be stated Okun's law exist in the 
Indonesia’s economy.  

V. CONCLUSION 

Okun's law exist in the Indonesia’s economy, indicated by 
a significant Okun's coefficient at first difference model. These 
results indicate there is a long-term equilibrium between GDP 
real and the rate of open unemployment. Indonesia’s economic 
growth during 1986-2018 was able to reduce the number of 
unemployed people in Indonesia.  
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