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ANALYSIS OF OKUN'S COEFFICIENT VARIATIONS

OKYHOB 3AKOH Y BOCHH U XEPHEI'OBUHMH (1996-2021): EMIINPUJCKA AHAJIU3A
OKYHOBOI' KOEOUTIMJEHTA BAPUJALIUJE

Summary: Economic growth and unemployment are two
macroeconomic quantities that have the greatest research
interest among economists. The connection established
between these two variables, which also describes their
inverse relationship, is known in the literature as Okun's
law. The subject of this research was to examine Okun's
regularity between the movement of gross domestic
product and unemployment in Bosnia and Herzegovina
during the period from 1996 to 2021. We divided the
observed period into two parts, and we observed the total
sample, pre-crisis and post-crisis period, and we took
2008 and the economic crisis as the relevant year. The
aim of the work was to quantify Okun's coefficient for the
entire sample, pre-crisis and post-crisis period. The
research results showed the existence of Okun's
coefficient with variations of the coefficient over time.
Namely, the value of the coefficient in the period from
1996 to 2008 is higher in absolute terms compared to the
entire period, as well as the post-crisis period. The value
of the coefficient for Bosnia and Herzegovina in the pre-

crisis period was 0.79, and 0.66 is the calculated value of

the coefficient for the post-crisis period. The coefficient
value of 0.76 was calculated for the period from 1996 to
2021. From this we can conclude that the elasticity of the
coefficient in Bosnia and Herzegovina is higher in the
post-crisis period compared to the pre-crisis period.
Keywords: economic growth, unemployment; Okun's
law; gross domestic product; Bosnia and Herzegovina
JEL Classification: E24, F16, 040, 052

INTRODUCTION

Pe3ume: Exonomcku pacm u wuezanocieHocm cy 0guje
MAaKpoeKoHOMCKe 8enudune Koje umajy Hajeehu ucmpasjicusaixu
unmepec melly exonomucmuma. Besa xoja je ycnocmasmwena
usmehy ose osuje eapujabne, Koja yjeOHO ORuUCYje U FUX08
uneep3an OOHOC no3Hama je y Jaumepamypu noo HA3U80M
Oxynoe 3axon. Ilpeomem 0602 ucmpadicuearea 6uo je
ucnumamu OKyHog8y npagunnocm usmely kpemarea Opymo
Odomahez npouzsoda u nezanocienocmu y bocnu u Xepyecosunu
Kpo3 nepuod 00 1996. oo 2021. zooune. Ilocmampanu nepuod
nooujenunu cmMo Ha 08a Oujena, me cMo NOCMAMPAU YKYNaH
V30pak, npeoKpusHu U NOCMKPU3HU Nepuoo, a Kao peleaHmuy
2o0uny yzeau cmo 2008. 200uny u exonomcky kpuzy. L{um pada
ouo je xeanmugurxosamu OKyno8 Koeduyujenm 3a yujenu
y30pak, NpeoKpusHu U NOCMKPUsHU hepuod. Pezynmamu
ucmpadcusarba  noxkasamu ¢y  nocmojarwe  OKyHO802
Koeduyujenma y3 eapujayuje xoeuyujenma Kpos epujeme.
Haume, spujeonocm xoeuyujenma je y nepuody oo 1996. oo
2008. 200umne y ancomrymuom UsHOCYy Mara y 0OHOCY HA yujenu
nepuoo, Kao U HA NOCMKpU3HU nepuod. Bpujeonocm
koeguyujenma 3a bocny u Xepyezosuny y npeoxkpusnom
nepuody uznocuna je 0.79, a 0.66 je uspauynama epujeonocm
Koeduyujenma  3a  NOCMKpUsHU  nepuod.  Bpujeonocm
Kkoeduyujenma 00 0.76 uspawynama je 3a nepuoo oo 1996. oo
2021. eo0ume. H3 o060ca moodicemo 3akmyuumu oa je
enacmuunocm koeguyujenma y Bocnu u Xepyecosunu eeha y
NOCMKPUSHOM ) OOHOCY HA NPEOKPUHU NEPUOO.

Kmbyune pujeun: exonomcxu pacm, mezanocienocm, OKyHO8
3aKoH, bpymo domahu npouseoo, bocna u Xepyecosuna

JEJI xacuduxaumja: £24, F16, 040, 052

Recognizing and modeling the connections and relationships that exist in the
economic system of a country is the area in which economists from the field of
macroeconomics have made their theoretical and practical contribution. The relationship that
Okun's law explains in economics is the interdependence of the movements of the two most
important macroeconomic variables, namely the domestic product and unemployment. Along
with the Phillips curve, which explains the inverse relationship between inflation and
unemployment, Okun's law is one of the most frequently used theoretical and empirical bases
in macroeconomic research. This law was named after the American economist Arthur M.
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Okun (1962), who conducted research in the United States, and on that occasion came to the
conclusion of the existence of an inverse relationship between the movement of GNP and
unemployment in the United States. With empirical research since establishing this law, but
modeling the equation that connects unemployment and GDP, Okun's law is logically
grounded. From its logic and simplicity comes its mass use in macroeconomic research.
Namely, the intention of the economy to create a higher level of domestic product entails the
fact that for this purpose it is necessary to engage more resources. Although by its nature this
law is simple and logical, a significant number of theoretical considerations and empirical
studies in the literature have been present since the appearance of this law until today. A
significant contribution to the theoretical and empirical foundation of Okun's law was made in
relevant works (Smith, 1976; Plosser & Schwert, 1979; Knoester, 1985; Kaufman, 1988;
Moosa, 1997; Knotek, 2007; Ball et al., 2019). The result is that today in the literature we
know more equations that model the unemployment/GDP relationship. However, the two
most commonly used equations are the difference equation and the gap equation. The gap
version of the Okun's Law equation looks at the relationship between potential output and
realized output, and the gap between the natural unemployment rate and the actual
unemployment rate. The difference version looks at the relationship between unemployment
from a given period in relation to the previous one, and the relationship between GDP from
the current and previous period. Both versions of the law are widely used today in numerous
works in this field. Whether it is about works that examine the validity of Okun's law through
economic cycles (Huang and Lin 2008; Gordon 2010; Cazes et al. 2011; Hashimi et al.,
2021), through time (Zanin & Marra, 2011; Boda & Povazanova, 2019; Obst et al., 2019),
macroeconomic shocks (Gelfer, 2020; Ziegenbein, 2021), then studies examining the validity
of Okun's law for all countries (Freeman, 2001; Boda & Povazanova, 2019; Ball et al., 2013,
2017; Blazquez-Fernandez et al., 2018; Gil-Alana et al., 2020) but also studies examining the
validity of the law for gender, age or level of education (Peiro et al., 2012; Hutengs &
Stadtmann, 2014; Gusinger et al., 2018).

The validity of Okun's law has been confirmed to a large extent, however, as we have
already stated, there are significant differences that certain authors have confirmed when it
comes to the universal validity of the law and its application. Namely, numerous studies in
this area have shown oscillations in the movement of Okun's coefficient, either over time,
economic cycles or countries. There are numerous factors that influence variations in this
coefficient. Furceri et al. (2019) identified several factors that influence the variation in the
coefficient, if they are divided into factors located within and outside the country. According
to the authors, the unemployment/GDP relationship is stable if there is a higher average
unemployment, a higher percentage of employment in the public sector, and a lower
participation of the informal and agricultural sectors. Within a country, the factors that affect
the coefficient are labor market deregulation, product markets, and recession have the
strongest impact on unemployment's response to cycles. Therefore, we can state that the
coefficient describing the unemployment/GDP relationship is specific in relation to individual
countries, i.e. grouping of countries according to the level of their development and the
structure of the economy. In this paper, we will investigate the existence of Okun's connection
on the example of Bosnia and Herzegovina, which is one of the least developed countries in
Europe. The economy of Bosnia and Herzegovina largely deviates from the most developed
European countries in terms of its structure and level of development. Also, the labor market
in Bosnia and Herzegovina differs from European countries in terms of average
unemployment, the regulation of labor market relations, and the educational structure of the
workforce. Therefore, in the paper we ask the question, whether the validity of Okun's law is
present in Bosnia and Herzegovina, and what is the elasticity of Okun's coefficient. In the
paper, we will cover the time period from the creation of Bosnia and Herzegovina as an
independent state, i.e. the period from 1996 until 2021. We will consider the period from
1996 to 2008 as the pre-crisis period, and the period from 2008 to 2021 as the post-crisis
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period. The goal of the research is to quantify the relationship between the GDP and
unemployment in Bosnia and Herzegovina through the observed period as a whole, as well as
to quantify the Okun's coefficient in the pre-crisis and post-crisis period, based on the
estimation of the Okun's coefficient using the gap version of the law. For this purpose, in this
paper we will apply the Ordinary Least Squares (OLS) method to estimate Okun's coefficient,
also in the paper we will use the Hodrick-Prescott (HP) filter to estimate potential GDP, as
well as the natural rate. unemployment.

1. EMPIRICAL RESEARCH

A large number of relevant works have confirmed the link between unemployment and
GDP. As Ball et al. (2017), based on the research they conducted, state that the Okun
relationship is strong and stable in most countries, as well as that this relationship does not
fundamentally change due to crises. According to Christopoulos et al. (2019) the
unemployment gap is associated with a smaller output gap. Lim et al. (2019) looked at what
happens to the unemployment/GDP ratio in periods of recession and in periods of growth.
According to the research conducted by the authors, they concluded that it is easier to fire
workers in periods of recession than to hire new workers in periods of growth. Namely, the
empirical results showed that a 1% decrease in GDP leads to an increase in unemployment by
0.61%, while on the other hand, an increase in GDP leads to a decrease in unemployment by
0.24%. Garcia-Ramos (2019), who on the example of Mexico through the period from 1987
to 2018, based on quarterly data, investigated the relationship between unemployment and
GDP using the State-Space model, came to three conclusions. First, he calculated the long-
term equilibrium unemployment rate, which is 3.06%. Second, he concluded that the
unemployment rate does not evince the hysteresis. Thirdly, he came to the conclusion that
when the actual GDP is lower than the potential, then that GDP growth affects the reduction
of unemployment by 0.43%. And fourth, when real GDP is higher than potential, then the
impact of GDP growth on unemployment approaches zero. Investigating the Okun
relationship across business cycles and using the gap version and version-in-differences,
Aguiar-Conraria et al. (2019) showed that the Okun coefficient has increased in absolute
value since the mid-1960s, except for the period from 1985 to 1995, and that it is not
particularly sensitive to recessions. Gelfer (2020) analyzed the impact of different economic
shocks on the relationship between GDP and unemployment. According to the results he
obtained, a decrease in investment as a component of GDP by 1% increases unemployment by
about 0.5%, while productivity shocks of 1% increase unemployment by about 0.15%.
Which, according to him, implies that macroeconomic shocks are an important cause when
observing this relationship. Mussida & Zanin (2022) investigated the behavior of the
unemployment/GDP relationship due to the shocks produced by the COVID-19 virus
pandemic. The research showed that the shock in Okun's coefficient caused by the pandemic
and the reduction of economic activity was most pronounced in the economies that had the
largest decline in real GDP. However, this did not manifest itself through a significant
increase in unemployment due to the programs that were undertaken.

Hashimi et al. (2021) confirmed the existence of Okun's law in BRICS countries using
data from 1991 to 2018. They divided the period into the pre-crisis period from 1991 to 2008
and from 2008 to 2018. The results showed that the existence of Okun's law is more
pronounced, i.e. that the strength is greater in the post-crisis period than in the pre-crisis
period and the total period from 1991 to 2018. Kovacevi¢ et al. (2022) observed the
movement of the Okun coefficient in the member countries of the Eurozone in the period
from 2000 to 2020. The results show that there is an Okun relationship with high statistical
significance for most of the countries in the sample, while the coefficients vary between
countries. That is, for the more developed countries of the Eurozone, the elasticity of the
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coefficient is higher compared to the countries that fall into the second order of development.
Anderton et al. (2014) also used the example of the Eurozone countries in the period from
1993 to 2013 to observe the relationship between the various components of GDP from the
aspect of the response of unemployment to changes in the components. The results showed
that unemployment is most sensitive to consumption, while it is less sensitive to changes in
foreign exchange. Using panel data in the period from 1992 to 2014 for the countries of
Central and Eastern Europe, Soyly et al. (2018) investigated the existence of Okun's
coefficient. Research has shown that a 1% increase in GDP will mean a 0.08% drop in
unemployment. Unevska Andonova & Petrovska (2019) investigated some aspects of Okun's
law in North Macedonia during the period from 2004 to 2016. The research showed that the
relationship between GDP and unemployment is at the same level as in other growing markets
and regional economies. They explain the weaker connection in the last years of the observed
period due to labor-intensive growth and the financial crisis, as well as the European debt
crisis. Eric et al. (2020) investigated the effect of Okun's law in the economy of Bosnia and
Herzegovina in the period from 2000 to 2019. They explain the weaker relationship between
GDP and unemployment as a result of the weaker economic structure of Bosnia and
Herzegovina.

2. METHODOLOGY

There are several ways of estimating the coefficients and terms of the Okun's law
equation. The two equations that are most often represented in the literature are the difference
law and the gap version of Okun's law. The gap version of the law looks at the natural rate of
unemployment, and real unemployment and long-term GDP, and real GDP. The equation that
is most present in the literature is given by the expression:

where: U is the actual level of unemployment, U* is the natural rate of unemployment, ¥ is
the actual level of GDP, ¥~ is the potential level of GDP, the coefficient € is unemployment
when achieving full employment, £ represents Okun's coefficient, while € accidental
mistake. The natural rate of unemployment and the potential level of GDP are variables that
cannot be observed. Therefore, there are several techniques in the literature that help estimate
these variables. In this paper, we will use the HP filter, which is identical to relevant research
in this area (Ball et al., 2013; 2017; 2019). The following table provides a specification of the
variables used in the research:

Table 1. Specification of variables in the research

Variable Tip Description Source
Unemployment ~ Dependent Gap between actual natural International monetary
unemployment rate fund
Gap version of GDP as the difference Internation .
nternationl monetar
GDP Independent  between actual GDP (¥ ) and potential fund Y
")

Source: Author's view

The time period that we are looking at in the paper covers the period from 1996 to
2021. We divide that period into two parts, and observe the movement of Okun's coefficient
from 1996 to 2008 and characterize this period as a pre-crisis period, the second observation
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period is from 2009 to 2021, and this period is a post-crisis period. We will also calculate the
estimate of Okun's coefficient for the period from 1996 to 2021. Therefore, based on the basic
model given in Equation 1, we estimate a total of three models, namely:

U —Us=-8 (%x 1cm)+e

¥, —¥g
Upre — Upre = =6 (—pr;_ 7 1DU)+E 2)
pre

F Yoast

Upost = Uppsr = -8 (—Ypasr Yﬁﬂlsr ® 1ﬂﬂ)+E

where U is the unemployment rate from 1996 to 2021, Ut is the natural unemployment rate
from 1996 to 2021, ¥t is the realized real gross domestic product, ¥ is the potential domestic
product from 1996 to 2021, Upre is the rate of unemployment in the years before 2008, Upre
estimated natural rate of unemployment before 2008 using the HP filter, Yore is realized GDP
from 1996 to 2008, Ybre is potential GDP until 2008, equivalent to this Upost is
unemployment rate from 2008 to 2021, Upost is the natural unemployment rate from 2008 to
2021, ¥Ypost is realized GDP from 2008 to 2021, and Yrost is potential GDP estimated using
the HP filter from 2008. until 2021, € is the random error. When assessing the potential
values of GDP and the unemployment rate, we will use the HP filter with a value of A=100 in
order to obtain the most pronounced linear trend. We will use the OLS method to evaluate the
parameters of the previously given models.

3. RESEARCH RESULTS

The economy of Bosnia and Herzegovina suffered great destruction from 1992 to
1995, which manifested itself through the destruction of economic capacities. Also, after
1995, the process of transition began, that is, the transition to a market economy, which
included the restructuring of former socialist companies and their sale, which was followed by
the collapse of the company and the dismissal of workers. Therefore, in the period after 1996,
the existence of a high unemployment rate, but also a low level of total GDP, is visible. The
following table shows data on trends in real GDP and the unemployment rate from 1996 to
2021:

Table 2. Trends in GDP and unemployment rates in Bosnia and Herzegovina from 1996 to 2021

GDP in BiH in constant prices

Year (billions BAM) Unemployment rate
1996 11.305 50
1997 13.889 323
1998 15.807 293
1999 17.506 31.1
2000 18.284 31.1
2001 18.716 31.1
2002 19.662 31.1
2003 20.42 31.1
2004 21.698 31.1
2005 22.617 31.1
2006 23.904 31.1
2007 25.334 29.0
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2008 26.751 234
2009 26.532 24.1
2010 26.736 27.2
2011 26.979 27.6
2012 26.788 28.0
2013 27.418 27.5
2014 27.733 27.5
2015 28.589 27.7
2016 29.488 254
2017 30.425 20.5
2018 31.563 18.4
2019 32.456 15.7
2020 31.444 15.9
2021 33.816 17.4

Source: International Monetary Fund 2022

We can see that the unemployment rate in 1996 was exactly 50%, while the GDP of
Bosnia and Herzegovina in this year amounted to only 11 billion BAM. In the following 11
years, the unemployment rate hovered around the level of 30% with minor fluctuations, and in
2008 the unemployment rate dropped to the level of 23.4%. Due to the financial crisis that
occurred until 2015, the unemployment rate in Bosnia and Herzegovina reached a level of
around 27% and remained at that level. From 2016 until 2020, the unemployment rate
decreased to a level of around 16%, and in 2021 it would rise to a level of 17.4%. Real GDP
in Bosnia and Herzegovina increased significantly compared to 1996 as the starting year of
the observed period. From 11 billion BAM in 1996, it increased to the level of around 26
billion BAM by 2008, as a result of which real GDP stagnated in the following four years.
After this period, GDP continues to grow to the level of 33.8 billion BAM in 2021. In order to
calculate the necessary coefficients from Equation 2, we need to look at the GDP potential
and the natural unemployment rate. Their forecasting is based on the HP filter that takes the
value of A=100, the following graph shows the movement of potential and actual GDP:

Graph 1. Movement of realized and potential GDP in the period from 1996 to 2021

40
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p.
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15 -
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5
0
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Source: Author's calculations
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From the previous graph, we can see the movement of real GDP, potential GDP and the
difference between real realized GDP and potential GDP. We can see that the period from
2004 until 2006 was a period of marked GDP growth that was below potential GDP, then
from 2011 until 2017, real GDP was below potential GDP, so that in 2020 it would again
deviated negatively from the long-term trajectory. In the same way, we can observe the
differences between the real and natural unemployment rates in the following graph:

Graph 2. Movement of the real rate and the natural rate of unemployment in the period from 1996 to 2021
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Source: Author's calculations

As we have already seen in Graph 1, it can also be seen from the previous Graph 2 that
the economic crisis had a significant impact on the deviation of the real unemployment rate
from its natural level. The economic crisis, which manifested its negative impact on the
overall economic performance, both in the world and in Bosnia and Herzegovina,
undoubtedly influenced the reduction of production and the increase of unemployment. This
can justify the fact that we took 2008 as the relevant year in order to divide the total time
period of observation into two parts, the pre-crisis period and the post-crisis period.
Therefore, in the next part of the paper, we will calculate the movement of Okun's coefficient,
and look at the differences in the movement through these two periods.

In the previous two graphs, we observed the differences between real and potential
GDP, as well as the differences between real and natural unemployment rates. Their
calculation, which we performed through the HP filter, is important in order to estimate their
values because there is no possibility of observing these values. Based on the real and
estimated values of GDP and unemployment, we calculated the Okun coefficient in the pre-
crisis, post-crisis period, and we also calculated the Okun coefficient for the entire period
from 1996 to 2021. The results of the calculated Okun's coefficients are given in the following
table:
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Table 3. Okun's coefficient results for Bosnia and Herzegovina in the period from 1996 to 2021

a) Ut —Ut"==—-B((¥,t — Y tT+) /¥ t"+ )+ 1000+

Time Okun coefficient t-statistics p-value R
1996-2021 -0.76 -6.2962 0.0000 0.613
b) Ujpre — Upre’ == —B((Ypre — Y pre' =)/ (Y pre'=) = 100)+€
Time Okun coefficient t-statistics p-value R
1996-2008 -0.79 -5.0094 0.0003 0.676
¢) Upost — Upost’ == —B((¥ post — Y post’ =)/ (¥ post’ =)= 100)+¢€
Time Okun coefficient t-statistics p-value R
2009-2021 -0.66 -2.7645 0.0174 0.385

Source: Authors calculations

In the previous table, we presented the calculated Okun coefficients for the economy
of Bosnia and Herzegovina in the observed period from 1996 to 2021. From the obtained
results, it can be seen that the value of Okun's coefficient is higher in the pre-crisis period and
for whole period, compared to the value of the coefficient in the period after the crisis.
Namely, the value of the coefficient in the period from 2008 to 2021 was -0.66 with statistical
significance at the level of 5%. The coefficient of determination for the post-crisis period is
0.385, which means that a total of 38.5% of the unemployment movement can be explained
by the observed model. In the pre-crisis period until 2008, the calculated value of Okun's
coefficient is -0.79 with statistical significance of the coefficient at the level of 1% and the
value of the coefficient of determination, which says that a total of 67.6% of the variation in
unemployment can be explained by the movement of real GDP. We calculated the value of
Okun's coefficient for the entire observation period, its value is -0.76 with statistical
significance at the level of 1% and a coefficient of determination that suggests that 61.3% of
the variation in unemployment can be explained based on the movement of real GDP. From
the obtained results, we can conclude that the elasticity of the coefficient is significantly
higher in the pre-crisis period, compared to the period after 2008. Likewise, we can see that
the value of the coefficient of -0.76 deviates from the values calculated for economies that are
at a higher level of economic development.

CONCLUSION

Macroeconomic forecasts of trends in unemployment, GDP and inflation represent the
core of all macroeconomic research. As the three key macroeconomic variables that are
viewed as indicators that show the level of social well-being achieved, the development and
stability of the national economy, the interest in their observation and forecast is present
among all relevant factors of economic policy in society. Among theoretical and empirical
research, Okun's law, which is based on the inverse relationship between the movement of the
domestic product and unemployment, is used as an instrument for forecasting the movement
of unemployment based on the movement of the domestic product. The logic and simplicity
of the proof of this law serve as support for further research. Authors in different studies
approach proving the validity of Okun's law from different aspects. Thus, the authors observe
the validity of the law for all groups of countries according to their level of economic
development, according to economic cycles, post-crisis and pre-crisis periods, then the
authors observe the elasticity of Okun's coefficient among population categories, according to
gender, age, educational structure and the like.

Proceedings of the Faculty of Economics in East Sarajevo, 2022, 25, pp. 11-20



Okun'S Law in Bosnia and Herzegovina (1996-2021): An Empirical Analysis of Okun's Coefficient Variations | 19

The subject of research in this paper was the examination of the validity of Okun's law
in the economy of Bosnia and Herzegovina over a period of 26 years, i.e. from 1996 to 2021.
We looked at the observed period as a whole, and divided the period into pre-crisis (until
2008) and post-crisis (from 2009 to 2021), based on the estimation of three equations. We
estimated the coefficient based on the OLS method. The research results showed that the
value of Okun's coefficient for the period from 1996 to 2021 is -0.76, which means that if
GDP increases by 1%, unemployment will decrease by 0.76%. The coefficient we calculated
for the pre-crisis period takes the value of -0.79, which is equivalent to the previous
interpretation, which says that an increase in GDP of 1% will mean a decrease in
unemployment by 0.79%. The elasticity of the coefficient in the post-crisis period is
significantly lower than in the pre-crisis period. The value of the calculated coefficient for the
period from 2009 to 2021 says that a 1% increase in GDP will reduce the unemployment rate
by 0.66%. All the results we obtained are at the 1% level of statistical significance. With this,
we can conclude that the validity of Okun's law for the economy of Bosnia and Herzegovina
is confirmed, as if the value of the law differs for the pre-crisis and post-crisis periods. Also,
we see that the value of Okun's coefficient is quite low, which we can attribute to the
insufficient development as well as the poor economic structure of Bosnia and Herzegovina,
as well as the period of transition, i.e. mixed privatization that lasted until 2005. The
implications of the research indicate that Okun's law can serve as a tool for predicting the
trend of unemployment in the following post-crisis periods in Bosnia and Herzegovina. The
higher value of Okun's coefficient in the pre-crisis period compared to the post-crisis period
can be explained by the greater globalization of the economy of Bosnia and Herzegovina.
With the greater opening of the economy towards the countries of Western Europe, there was
a greater outflow of the working-age population from Bosnia and Herzegovina. Therefore, the
reduction of unemployment in the post-crisis period can be attributed to other factors, and not
only to the increase in GDP.
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