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The Okun’s law, which explains the inverse relationship between unemployment and output growth,
has been observed to have broken down in most developing economies. The failure by researchers to
take into account the asymmetric properties of the relationship between unemployment and output has
been attributed to the limitations of the Okun’s law in explaining the inverse relationship between
unemployment and output growth developing economies. The study was carried out with the objective
of empirically testing Okun’s Law in Zimbabwe, using a two state Markov Regime Switching Model
(MRSM) from 1991-2018. The study employed both the first difference approach and the gap approach
with the Hodrick-Prescott (HP) and the Butterworth filters employed in determining the cyclical
components of the gap models. Estimation results show that the Okun’s law is valid during economic
expansions with the Okun’s coefficient having a magnitude of between -0.01 and -0.003, thereby
reflecting the existence of an inverse relationship between economic growth and unemployment. The
observed Okun coefficients during economic booms are however, economically insignificant and in so
doing, attributes unemployment more towards structural causes and less to cyclical causes. During
economic contractions, the Okun’s law was observed to have broken down and with changes in output
observed to be insignificant in explaining unemployment during economic downturns. This result is
attributed to the large composition of the informal sector in the economy which is an alternative source
of employment to the formal sector when the economy contracts thus, making unemployment invariant
to economic contractions. The study recommends that policy makers address the structural constraints
to both labor supply and demand in the economy.
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INTRODUCTION

The Okun’s law originates from the study between
unemployment and economic growth by Okun (1962) on
the United States’ economy, where he observed that
there was an inverse relationship between the two
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variables. Okun (1962) observed that a percentage
increase in economic growth would result in a 0.3%
decline in the unemployment rate. The Okun’s law has
been observed to fit developed economies better
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Figure 1. GDP Growth Rate and Unemployment Rate Trends (1991-2018)
Source: Researcher’s own compilation using World Bank Data Bank data.

whereas in most developing economies the law has failed
to explain the inverse relationship between unemployment
and output growth. Lal et al. (2010) traces the breaking
down of Okun’s law in developing economies to failure by
researchers to take into account of the asymmetric
properties of the relationship between unemployment and
output. Symmetrical studies assume that unemployment
responds equally to both economic booms and
contractions and therefore employ linear models, while
asymmetrical studies take into consideration that
unemployment responds differently to economic regimes
and therefore, employ non-linear estimation methods
(Harris and Silverstone, 2001; Cosar and Yavuz, 2019).
Despite the success of most symmetrical studies in fitting
the Okun’'s Law in developed economies, Harris and
Silverstone (2001) question the accuracy of the observed
Okun coefficients in these studies given their use of linear
regression models.

Variations in Zimbabwe’s unemployment figures have
not followed countercyclical movement to changes in
output due to the country’s methods of employment
statistics collation. Zimbabwe’s low unemployment rate
figures have been disputed as resembling those of
developed economies than those of developing
economies and this is due to the broad based definition,
which includes informal sector employment, used in
compiling employment statistics (Luebker, 2008). Figure
1 shows that during the study period, the country’s
unemployment rate figures have ranged between 4.8%
and 6.9% with the average unemployment rate for the
period being 5.2%.

Unemployment increased from 4.8% in 1991 to 6.9% in
1997 in line with the deregulation of the labour market
resonant with the economic reforms that took place under
the Economic Structural Adjustment Program from 1991-
1995 which resulted in retrenchments (Kanyenze, 2009;
Luebker, 2008). During the crisis decade which ensued
from 1998 to 2008 economic output contracted by an

average of 5.6% per year and the unemployment rate
declined from 6.4% in 1998 to 4.6% in 2008. The decline
in the unemployment rate in the midst of a period of
economic decline is reflective of the growing role of the
informal sector in absorbing labour from the formal sector
and the brain drain that transpired during the same period
(Kanyenze, 2009; Matus et al., 2014). The post crisis
period of 2009-2018 experienced significant economic
growth from 2009 to 2013 but the growth did not lead to a
proportionate decline in unemployment as unemployment
increased from 5% in 2009 to 5.4% in 2013. Overall from
2009 to 2018 unemployment remained relatively stable
reflective of the structural constraints in employment
creation amongst which included a difficult business
operating environment, low capital investment and
declining aggregate demand (Matus et al., 2014).

The study seeks to examine the existence of
asymmetry in the Okun’s law in Zimbabwe using the two-
stage Markov Regime Switching model (MRSM) and in
turn to determine if unemployment is cyclical or structural.
The study draws its significance mainly on the empirical
front where it seeks to add to the scarce literature on the
potential asymmetrical properties of the Okun’s law in
Zimbabwe. On the policy front, the study helps determine
if economic growth in Zimbabwe is accompanied by
employment creation which is important in ensuring
shared growth and poverty eradication in Zimbabwe
(Kanyenze, 2009; Kanyenze et al., 2011).

RELATED LITERATURE

Lee (2000) investigated the robustness of the Okun’s
Law in 16 OECD countries and observed EU countries
had lower Okun coefficients compared to the US. Zagler
(2003) performed a study on France, Germany, Italy and
the UK and observed that the short-run relationship
between output and unemployment was consistent with



Okun’s Law but inconsistent in the long run. Studying
Greece’s 13 regions, Christopoulos (2004) found the
Okun’s Law to be valid in 6 of the 13 Greek regions.

In Spain, Villvarde and Maza (2008) tested the validity
of Okun’s Law in 17 Spanish regions and found the
Okun’s Law to be valid in at least 11 out of 17 regions. In
a study of Greece, Portugal, Italy and Spain, Dritsak and
Dritsaki (2009) found the Okun coefficient to be present
in Portugal, Italy and Spain.

Ball et al. (2012) found the Okun coefficient was
present in the US economy and 19 other advanced
economies under study with the exception of the German
economy. In a study of 15 EU countries Fernandez et al.
(2018) empirically determined the Okun’s law per age
and gender groups and found that EU countries
experienced smaller output loss when unemployment is
high and that older age groups were less exposed to
cyclical unemployment. In a panel data analysis of 8
Eastern European countries from 1992-2014, Soylu et al.
(2018) found the Okun Law to be valid in the 8 Eastern
European countries in both the short run and long run.

In a study of China, Pakistan, India, Sri-Lanka and
Bangladesh, Lal et al. (2010) observed that the Okun’s
Law to be valid in Pakistan, India and Bangladesh in the
long run with Law breaking down in the short run for all
countries. In Jordan, Kreishan (2011) found economic
growth to be insignificant in explaining unemployment.
Khrais and Al Wadi (2016) performed a study on 20
Middle East Nation Association countries and found that
out of the 20 countries under study only Egypt, Jordan
and United Arab Emirates was the Okun’s Law valid.
Pata et al. (2018) observed uni-directional causality from
economic growth to three unemployment age groups of
15-24, 25-54 and 15-64, and thereby charactering
unemployment in Turkey as cyclical.

In Africa, Kamgnia (2009) conducted a study of 39
countries and observed that overall economic growth led
to growth in employment. In a study of 46 Sub-Saharan
African economies, Karim and Aomar (2016) found that
the Okun’s Law failed to hold in most African countries
and economic regions. Abraham (2017) conducted a
study that encompassed 23 low-income countries in Sub-
Saharan Africa and observed that the Okun’s Law was
only valid in 14 out of the 23 countries under study,
excluding Zimbabwe. Abraham and Nosa (2018) tested
the validity of the Okun’s Law in 6 upper middle income
countries in Sub Saharan Africa and observed countries
with high rates of economic growth to exhibit the Okun
coefficient while countries with low output growth failed to
exhibit the Okun coefficient.

In a group of studies that factor in asymmetry in the
Okun’s law, Harris and Silverstone (2001) found that
unemployment was more sensitive to economic
contractions than economic expansion in seven OECD
countries. Fouquau (2008) employed the two states,
MRSM on 20 OECD countries and observed that for most
countries in the study the Okun’s law was weak in
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explaining the relationship between unemployment and
output growth. In South Africa, Phiri (2014) observed that
the Okun’s law held in the long run for South Africa with
uni-directional causality from unemployment to economic
growth. In Zimbabwe, Ngundu et al. (2018) employed the
MRSM Error Correction Model and found the
employment elasticity of growth to be to be positive and
asymmetric in the short-run. In Turkey, Cosar and Yavuz
(2019 employed the MRSM and observed unemployment
was more responsive to economic contractions than
downturns.

METHODOLOGY

Okun (1962) developed the unemployment-output relationship
using the first difference and the gap empirical approaches. The
first difference approach illustrated in Equation 1 demonstrates that
changes in unemployment in period t are related to quarterly
changes in real economic output in that same period t. The first
difference in approach provides a convenient way of establishing
stationarity (Lee, 2000; Fouquau, 2008).

AU, = a + BAGDP, + &,
)

Equation 2 illustrates the gap approach. The approach is depended
on estimates of potential output growth (GDP;) and natural rate of
unemployment (Uf). The gap model poses challenges in the
identification of the unobservable variables of potential output
growth and natural rate of unemployment (Cosar and Yavuz, 2019).
However, the gap model has the advantage over the first difference
approach in its ability to capture the movements in unemployment
around the natural rate of unemployment due to fluctuations in
output growth around its trend growth. Thus, the cyclical
components of the gap model captures oscillations of output around
the trend such that a percentage increase in output growth above
its trend growth rate which will lead to a corresponding decline in
unemployment below its natural rate of unemployment.

B in Equations 1 and 2 is defined as the Okun’s coefficient. The
Okun’s coefficient is expected to be negative to reflect the inverse
relationship between the two variables. The magnitude of Okun’s
coefficient determines the extent to which unemployment responds
to output. The study adopted empirical regression equation shown
in Equations 3 and 4 from studies by Adanu (2002) and Cevik et al.
(2013). Equation 3 is representative of the first difference equation
where Au, and Ay, are the changes in unemployment and
economic output in period t respectively. Equation 4 uf and y; are
cyclical unemployment and economic growth around their trends
respectively. Equation 3 and Equation 4,a, f and ¢ are
representative of the intercept, Okun coefficient and the white noise
error term respectively. The Hodrick-Prescott (HP) and Butterworth
filters were employed in estimating the trend components of u{ and
y§ in Equation 4. ¥¥,p;Au,_; and Y¥,p;ul; captures the
dynamic effects of past unemployment effects on current
unemployment in their respective models.

k
Au, =a+ LAy + ) piAu,_q + &

=1 ®
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The estimation method adopted for the regression analysis was the
nonlinear approach based on the two-stage MRSM. The two-stage
MRSM captures asymmetry in the relationship between
unemployment and economic growth such that the Okun coefficient
for an economic downswing and upswing are separately captured.
The mechanics of the MRSM are based on the states of the world
denoted by s; and in the case of this study the states of the world
were two. From Equation 5 and Equation 6 when s, =1, the
economy is in an expansion or upturn regime at time t; and when
s; = 2, the economy is in a contraction or downturn swing at time t.
The parameters a(s;), f(s¢) and Y¥_, p; (s;) are economic regime
varying intercept, economic regime varying Okun coefficient and
economic regime varying lagged unemployment coefficient
respectively.

Au, = a(s,) + B(se)Ay: + Z?:l pi (s¢)Au, + &
(5)

uf = a(sy) + B(syr + Zﬁc:l pi (S u_; + &
(6)

The MRSM is founded on the Maximum Likelihood method based
on the Expectation Maximization algorithm (Cevik et al., 2013). The
method provides both parameter estimates and the transition
probabilities from one economic regime to another. The parameters
are obtained in a two stage process that involve firstly, the
expectation step which encompasses filtering and smoothing of
conditional probabilities of future states, given past states and
transition probabilities from one state to another. Lastly, the
maximisation stage at which the smoothed probabilities obtained
from the first process replace the conditional regime probabilities
obtained in the maximisation stage with this final process resulting
in estimation parameters and transition probabilities (Wang, 2003;
Cevik et al., 2013).

Estimation techniques

The estimation of the unobservable variables of u* and y* in the
cyclical components of Equation 6 requires the use of trend filters.
The study employed the HP filter and the Butterworth filter. Each
filter has its own strength and weakness, thereby affecting the
sensitivity of coefficients (Lee, 2000; Phiri, 2014; Cevik et al., 2013).
For the HP filter Lambda was set to 100, while the moving average
period for the Butterworth filter was set to 2. The use of two
trending techniques ensured robust regression analysis (Phiri,
2014).

Data observations for use in Equations 5 and 6 must be
stationary as use of non-stationary series in regression analysis will
lead to faulty estimate results that can give misleading conclusions.
The Augmented Dick-Fuller (ADF) test was employed for this
purpose. The model adopted for the study has a dynamic
component in the form of the lagged unemployment term. Optimal
lag selection was done using the Schwartz Bayesian Information
Criterion (SBIC), Akaike Information Criterion (AIC) and the Hannan
Quinn Criterion (HQIC). To establish the suitability of a non-linear
regression analysis the study adopted the Likelihood Ratio (LR)
linearity test employed by Cevik et al. (2013). The LR test is based
on the null hypothesis denoted by the log likelihood of a linear

model and an alternative hypothesis denoted by the log likelihood
of a non-linear model. Rejection of the null hypothesis is
determined by the p-value of the LR test. Tests on the residuals are
not a pre-requisite for the MRSM as normality and homoscedasticity
are not expected in the residuals (Brooks, 2008).

However, for diagnostic purposes, tests for normality,
homoscedasticity and serial correlation were conducted using the
normality test, correlogram Q2 test and the correlogram Q test
respectively.

Data sources and limitations

The study employed time series data from the 1991 to 2018
obtained from the World Bank Data Bank, 2020. The study period
was guided by the availability of data.

EMPIRICAL RESULTS
Unit root test

Table 1 shows the ADF stationarity test results for the
three models’ variables. The HP filter model UE was
stationary after first differentiation, while GDPGR was
stationary in levels. The Butterworth model's UE was
stationary after differencing the variable twice with
GDPGR being stationary in levels. For the first difference
model, UE was stationary in second difference and
GDPGR in first difference.

Lag selection

Lag selection for the autoregressive term in the
estimation equation was guided by the AIC, HQIC and
SBIC. For the HP filter model, all three information
selection criterions agreed on an optimal lag length of 1;
thus, the AR lag length for UE was 1. For the Butterworth
filter and the first difference models, all three information
selection criterions agreed on the lag length of O for UE
(Table 2).

Diagnostic test results

Table 3 shows test results conducted on the estimated
residuals. The correlogram Q test was tested for serial
correlation to which no serial correlation was observed in
the residuals of all three models. The test statistics of the
three models led to the acceptance of the null hypothesis
of no serial correlation in the residuals. The correlogram
Q’ tested for heteroscedasticity in the residual and no
heteroscedasticity was found present in the residuals of
all three models. The p-values for the three tests led to
the acceptance of the null hypothesis that states that the
residual is homoscedastic at 5% level of significance. The
test for normality found the residual to be normally
distributed for all three estimation equations.



Table 1. Stationarity test results.
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Model Variable ADF probability level ADF stationarity after differencing
) UE 0.4356 0.0324 (1* differencing)
HP filter GDPGR 0.0014 .
) UE 0.5110 0.0000 (2nd differencing)
Butterworth filter GDPGR 0.0161 i
. UE 0.5832 0.0000 (2" differencing)
First Difference - opop 0.1163 0.0000 (1% differencing

Source: Researcher’s own computation.

Table 2. Information criterion selection.

Country AlIC HQIC SBIC
HP 1 1 1
Butterworth 0 0 0
Difference 0 0 0

Source: Researcher’'s own computation.

Table 3. Residual test results.

Diagnostic test HP filter Butterworth filter First difference approach
Corr Q Serial Correlation 0.7983 0.7378 0.7346
Corr Q2 Heteroscedasticity 0.8850 0.6476 0.6524
Normality 0.0004 0.0000 0.0000
Source: Researcher’s own computation.
Table 4. Linearity test results.
Log Likelihood (Hg) Log Likelihood (Ha) LR test statistic P-value
HP filter 11.3618808 15.337321 7.95 0.0188
Butterworth 18.309027 18.350968 0.08 0.7721
Difference approach -2.8588252 3.6351525 12.99 0.0015

Source: Researcher’'s own computation.

Linearity test

A LR test was conducted to determine the suitability of a
non-linear model in estimating the regression equations.
The null hypothesis denotes the log likelihood of a linear
model, while the alternative hypothesis denotes the log
likelihood of a regime-switching model. However, the LR
model cannot directly compare a linear model to a
regime-switching model due to the differences in the
number of states. To adjust to this, the study turned the
coefficients of the explanatory variables with the
exception of the intercept into non-varying coefficients to

obtain a closer approximation of a linear model as
conducted by Cevik et al. (2013). Results in Table 4
showed that the HP filter and the first different estimates
are better suited to a non-linear model. However, the
Butterworth filter estimates were observed to be better
suited to a linear model.

RESULTS AND DISCUSSION

Table 5 presents the estimate results from the two-stage
MRSM. Regime 1 is an economic upswing or boom and
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Table 5. Markov regime switching model estimate results.

Regime 1: Upswing

in the economy in the economy

Regime 2: ownswing

Regime 1: Upswing in
the economy

Regime 2: Downswing in
the economy

Regime 1: Upswing in
the economy

Regime 2: Downswing in
the economy

HP filter
a(s) -0.2527877*++ 0.2376365**
t (0.0230133) (0.0564034)
Bs) -0.0109916** 0.0031806
St (0.005016) (0.0038146)
-0.3948122% 1.046934%**
P1 (0.1601164) (0.0928305)
o; 0.0870202
pij 0.7004837 0.878646

Butterworth filter

-0.0124337 0.046636
(0.0121017) (0.3143162)

~ Fkk

(()6083173323%4) -0.0174614 (0.0480491)
0.0552206 0.6556556
0.7845163 0.0000001

First difference
-0.1107487***

(0.0031921) 0.0113931 (0.0671349)

-0.0082615*** 0.0001076
(0.0003685) (0 .007289)
0.0061036 0.3087945
0.6436722 0.935681

*** 1% level of Significance, ** 5% level of significance, * 10% level of significance, o; is the state varying variance with the exception for the HP filter estimate, py; is the probability of states.

Source: Researcher's Own Computation

regime 2 is an economic downturn or contraction.
HP filter estimate results validated the Okun
coefficient in an economic upswing at 5% level of
significance. In the downswing, the Okun Law
broke down as the coefficient turned positive and
insignificant in explaining the relationship between
output and unemployment. The state varying
variances could not be obtained due to the
presence of a discontinuous region in the cyclical
data.

Butterworth filter estimation results produced an
Okun coefficient significant at 1% level under an
economic boom. The Okun coefficient was also
validated in an economic upturn but found to be
insignificant in explaining the relationship between
economic growth and unemployment.

Lastly, the first difference estimation showed that
the Okun coefficient exists in an economic upturn
and was significant at 1% level. However, the
Okun’s Law broke down in an economic
contraction with the coefficient also observed to
be insignificant in explaining the relationship
between the two variables. Results in Table 5

shows an asymmetric relationship between
unemployment and economic growth, where the
Okun’s Law was validated under economic booms
across all three models. The HP filter results
showed that a 1% increase in GDPGR above its
potential would result in a 0.01% decline in
unemployment. The Butterworth filter estimate
results showed that a 1% increase in GDPGR
above its trend would lead to a 0.004% decline in
unemployment. The first difference model showed
that a 1% increase in GDPGR would lead to a
0.008% decline in unemployment. However,
despite the Okun coefficients being statistically
significant, the coefficients were economically
insignificant as they were relatively lower than Okun
coefficients from other regional studies. Karim and
Aomar (2016) found the Okun coefficient for
Southern African nations such as Malawi to range
between -0.06 and -0.02, Mozambique between -
0.08 and -0.03; thus reflecting that unemployment
was more responsive to economic growth for
these countries when compared to Zimbabwe. The
low magnitudes of the Okun coefficients can be

attributed to the structure of the Zimbabwean
economy (Kanyenze, 2009) and the growing
importance of the informal sector (Karim and
Aomar, 2016). The informal economy of
Zimbabwe constitutes 60.8% of the economy
(Medina and Schneider, 2018) and absorbing at
least 80% of total employment in the economy
with most of the employment opportunities being
in the agricultural sector (ZIMSTAT, 2020b).
However, the agricultural sector suffers from over-
employment and wunable to create more
employment opportunities. Moreover, constraints
to sourcing foreign currency for capital imports to
increase labor productivity have also limited the
scope for informal manufacturing industries to
create employment (Matus et al., 2014). Soylu et
al. (2018) also observed the lack of capital as a
key factor of unemployment in developing
countries. Moreover, in the formal sector, which is
less dominant, growth is concentrated in capital
intensive production industries (ZIMSTAT, 2020a)
with low labor requirements (Matus et al., 2014).
The breakdown in the Okun’s law during



economic contractions may be attributed to the high
levels of informal activites in the economy.
Makochekanwa (2012) as well as Medina and Schneider
(2018) observe that as employment in the formal sector
declines due to an economy recession, the informal
sector absorbs some of the labor, such that the rate of
unemployment scarcely rises. It is observable that
unemployment in Zimbabwe is structural and not cyclical
and attempts to further reduce unemployment through
demand side policies may lead to jobless growth.

Conclusion

The existence of asymmetry in the Okun’s law in the case
of Zimbabwe was proven. The Okun’s coefficient was
observed to hold during periods of economic expansion
and to have broken down during periods of economic
contraction. However, the Okun’s coefficient was
economically insignificant in influencing unemployment;
thereby displaying the presence of structural
unemployment as opposed to cyclical unemployment.
The results show that attempts by policymakers to reduce
unemployment rates through the stimulation of demand
alone will be insufficient until constraints to labour
demand and supply are addressed. Despite the growing
recognition of the importance of the informal sector,
employment in the sector is of low productivity and not
sufficient enough to be categorized as decent
employment. Future studies may need to narrow down
the definition of unemployment by disaggregating
productive employment, which is mostly prevalent in the
formal sector, from the low productive employment, which
is common in the informal sector, and estimate the
Okun’s Law using data on formal unemployment and
economic growth.
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