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ABSTRACT

This study aims to estimate the minimum rate of economic growth required
to reduce unemployment in the large emerging markets economies of
the Fragile Five (i.e., Brazil, India, Russia, South Africa, and Tiirkiye).
As proposed by Hansen (1999), the study conducts a panel threshold
analysis based on Okun’s law to determine threshold effects. This paper
presents new evidence regarding Okun’s law over the past three decades
for five large emerging markets. The findings suggest the relationship
between the cyclical components of unemployment and GDP growth to
be characterized by non-linearities. In particular, unemployment will fall
if economic growth exceeds an average threshold of 5.5%. This result
proves the validity of Okun’s Law regarding the threshold for the country
group under investigation. This study has also proven that economic growth
must exceed a certain level in order to reduce the unemployment rate
in these economies. Policymakers in the Fragile Five should consider a
minumum of 5.50% as an economic growth target to provide employment.
When considering the unstable economic performance of the Fragile Five’s
economies, structural reforms should be made to ensure adequate economic
growth and increase employment. To address the problem of poor growth,
this study can propose economic measures such as reducing employment
taxes, producing investment and employment-based policies, and increasing
the effectiveness of private employment offices.
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0Z

Bu calisma, Kirilgan Beslinin gelismekte olan biiyiik ekonomilerinde (Brezilya, Hindistan, Rusya, Giiney Afrika ve Tiirkiye)
igsizligi azaltmak i¢in gereken minimum ekonomik biiyiime oranini tahmin etmeyi amaclamaktadir. Calismada Hansen (1999)
tarafindan Onerildigi gibi esik etkilerini belirlemek i¢in Okun kanununu temel alan bir panel esik analizi yapilmaktadir. Bu
makale, gelismekte olan bes biiylik pazar icin son otuz yilda Okun yasasina iliskin yeni kanitlar sunmaktadir. Bulgular,
issizligin dongiisel bilesenleri ile GSYIH biiyiimesi arasindaki iliskinin dogrusal olmama durumuyla tanimlanabilecegini 6ne
siiriiyor. Ozellikle ekonomik biiyiime ortalama %S3,5 esigini asarsa issizlik azalacaktir. Bu sonug, incelenen iilke grubu igin
esik degere iliskin Okun Yasasinin gecerliligini kanitlamaktadir. Kirilgan Begli’deki politika yapicilar, istihdam saglamak igin
en az %35,50’yi ekonomik biiylime hedefi olarak gormelidir. Kirilgan Besli ekonomilerinin istikrarsiz ekonomik performansi
g6z Oniine alindiginda, yeterli ekonomik biiylimeyi saglamak ve istihdami artirmak i¢in yapisal reformlar yapilmalidir. Zay1if
biiylime sorununu ele almak i¢in bu ¢aligsma, istihdam vergilerinin diisiiriilmesi, yatirim ve istihdama dayali politikalar iiretilmesi
ve 0zel istihdam biirolarinin etkinliginin artirilmasi gibi ekonomik 6nlemler Onerebilir.

Anahtar Kelimeler: Okun yasasi, Nonlineer ve asimetriler, Panel esik modeli, Kirilgan besli, Ekonomik biiyiime
Jel Smiflamasi: C23, E24, O11

1. Introduction

Okun’s law postulates a negative relationship to exist between the cyclical components of unemployment and GDP
growth and was initially detected in the United States. On average, if actual GDP growth exceeds its long-run expansion
path by one percentage point, unemployment is expected to fall by approximately 0.5 percentage points. In combination
with the Phillips curve, the Okun equation constitutes the aggregate supply curve for an economy. As such, it is a
cornerstone of many modern macroeconomic models. The law should be noted as an empirical regularity that ties labor
market development to the business cycle. Since the seminal work of Arthur Okun in the 1960s, many studies have
investigated the relationship between different advanced countries through a variety of econometric methods.

One of economists’ most debated issues regarding Okun’s law is the extent of growth needed to reduce unemployment.
This is particularly evident in fragile economies characterized by unstable growth rates. The reason for examining the
economies of the Fragile Five (i.e., Brazil, India, Russia, South Africa, and Tiirkiye) is that they have common economic
characteristics. According to Stanley (2013), these countries are defined as the Fragile Five for the following reasons:
their large current account deficit, high inflation rates, and poor growth performance. In addition to these common
features, the study will discuss the impact these countries’ unstable economic growth rates have on unemployment, as
well as the threshold of economic growth needed to reduce unemployment. These countries had an average growth rate
of 4.17% during the analyzed period. In contrast, their average unemployment rate was 10.69%. Analyzing the Fragile
Five in terms of the high risk in combating unemployment will also have significance for developing countries.

The outline of this paper is as follows. The next section will review the literature and provides arguments for the
existence of nonlinearities regarding Okun’s law. The third section will discuss the study’s empirical approach, which
involve tests for poolability and non-linearities. The fourth section will present the data and an estimation of the growth
threshold. The final section will then conclude with policy recommendations.

2. Literature Review

The findings from past studies can be categorized into three main strands of literature. The first strand of literature
focuses on the validity of Okun’s law. Caraiani (2006a) found Okun’s Law to hold in Korea over the 1994-2004 period.
Moreover, Gali et al. (2013) also supported Okun’s law and added that the Okun coefficient is stable. Meanwhile,
Friedman (1988), Altig et al. (1997), and McKinsey (2011) argued the Okun coefficients to lack robustness. Most
studies have shown Okun’s law to have different parameters. Prachowny (1993) found the marginal contribution of a
one percentage point decrease in the unemployment rate to be only 1.66%. Attfield and Silverstone (1997) found the
Okun coefficient value to be closer to -2.25. Caraiani’s (2006b) results indicated an Okun coefficient of about -0.17,
which suggests some rigidity in the labor market. Furthermore, Daly et al. (2012), Owyang et al. (2012), and Meyer et
al. (2012) found Okun’s coeflicients to be unstable and to change over time.

The second strand of literature investigated the possibility of an asymmetrical link between output growth and
unemployment rate. Courtney (1991) and Palley (1993) are among those who have contributed to the idea that
the Okun coefficient may differ with regard to economic growth and contraction. Researchers have often reported
asymmetries between the cyclical components of both variables. Lee (2000) added that the type of asymmetry depends
on the method used, while Virén (2001) presented a model in which short-term changes in unemployment are based
on changes in economic growth. Jula and Jula (2013) determined an asymmetric relationship to exist between growth
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and recession with regard to regional employment. Phiri’s (2014) empirical analysis of South Africa found significant
asymmetric co-integration to occur with unemployment when output growth is the dependent variable.

The third strand of literature has extended the analysis toward the threshold (i.e., non-linearity) of Okun’s law.
Fouquau (2008) indicated the null hypothesis to be rejected regarding a linear relationship between cyclical output
and cyclical unemployment with all specifications applied. Flaig & Rottmann (2001) derived short- and long-run
employment thresholds from an input demand system and empirically showed these to depend on factor prices and
capital accumulation. Bod’a and Povazanova (2021) showed Okun’s law to be asymmetric and non-linear for 21 OECD
countries.

Kosfeld and Dreger (2006) estimated the respective output growth thresholds for creating employment and reducing
unemployment, stating that, while the average employment threshold amounted to 1.4% over the 1993-2000 sample
period, the average unemployment threshold had an average value of 2.8%. Azorin and De La Vega (2017) stated
employment and unemployment to clearly show differentiated responses to changes in output during boom and
recession periods. Their results showed that for the overall period of 2001-2011, a threshold of 0.7% was enough
for employment to increase, while a threshold of 2.5% was enough for unemployment to fall. Aydin and Esen (2017)
investigated the role the inflation threshold effect has on the relationship between unemployment and economic growth
for Tiirkiye. They determined an inverse linear relationship to exist between growth and unemployment when the
inflation rate is below the threshold value.

In addition, some papers have stated the business cycles impact on unemployment to differentiate with regard to
age and gender (Hutengs & Stadtmann, 2014; Marconi et al., 2016; Dunsch, 2017; Bldzquez-Fernindez et al., 2018;
Butkus & Seputiene, 2019).

This study proceeds to fill the gap by investigating the threshold. Non-linearities have critical relevance in this article
due to how they affect the appropriate size of stabilization policies. This paper presents new evidence regarding Okun’s
law over the past three decades for five large emerging markets (e.g., Brazil, India, Russia, South Africa, and Tiirkiye).

These five economies are of interest because they share common characteristics. According to Stanley (2013), they are
classified as fragile due to having a large double deficit in the current account and public budget, their strong dependence
on foreign direct investment flows, high inflation, government debt, weak institutions, and low weight of their industrial
sectors, thus implying a lack of competitiveness in many parts of the economy. Compared to other emerging markets
(e.g., Argentina, Egypt, Pakistan), their poor economic records are striking, particularly in terms of GDP growth
and unemployment. The average growth rate in these countries barely exceeds 4%, while their unemployment rates
persistently remain above 10%. Thus, the basic problem here involves how to stimulate higher growth that might reduce
unemployment.

The analysis of Okun’s law reveals strong non-linearities between the cyclical components of GDP and unemployment
at the unique threshold value of 5.1%. In other words, if economic growth exceeds this value, a decline in the
unemployment rate can be expected. The threshold value is uncovered by the panel threshold approach as suggested by
Hansen (1999). The main contribution of this study apart from its selection of the large and fragile emerging markets
is the application of the econometric method.

3. Method

Okun’s law refers to the empirical order between cyclical unemployment and cyclical output. Weber (1995) used the
following equation to express this relationship:

Cc __ n
Yit = Vit = Yiz
Cc __ n
Ujyp = Uir — Uy

uj, = auj, — & a<0 (D

where i indexes the country and t indexes time; y;, represents the periodic economic growth level (output gap), y;;
represents the logarithm of real growth, and y7, represents the potential (i.e., trend level) of growth. Similarly, u?,
represents the periodic unemployment rate (unemployment gap), u;; represents the observed unemployment rate, and
uy, represents the natural unemployment rate. Furthermore, &;; is the stochastic error term. Okun’s coefficient ( @
parameter) is considered to be negative.

One important issue regarding Okun’s law involves taking into account the asymmetry in employment dynamics for

data decomposition procedures, with Harris and Silverstone (2001) pointing to four elements: capacity constraints,
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signal extraction, cost adjustments, and downward nominal wage rigidity. Therefore, this study uses the panel threshold
model developed by Hansen (1999) to test the relationship between economic growth and unemployment. The @; model
is as follows:

US = i + BoySdI(qir < ) + ByySTI(qis > ¢) + i )

where g;; is the threshold variable, and c is the threshold parameter. Uy, indicates the transition function, which
equals 1 when the threshold conditions in the parentheses are met, otherwise it equals 0. In this model, observations are
divided into two regimes. These regimes depend on whether the threshold variable is less than or greater than the value
of c. Regimes are distinguished using different regression slopes (e.g., ﬁ;) and ,8'1). The advantages of this model are
that it allows parameters to vary among countries (heterogeneity problem) and time (stationarity problem), depending
on the number of regimes (Fouquau, 2008, p. 3). This study also adds inflation and nominal interest rates, which are
thought to be related to economic growth and unemployment, to the model as control variables, similar to Aydin and
Esen (2017).

In the panel threshold regression model, the variables included in the model must not contain a unit root (be stationary)
in order to avoid a false regression. Therefore, the stationarity of the series was primarily determined using the panel
unit root tests developed by Levin et al. (LLC; 2002) and Im et al. (IPS; 2003).

The LLC unit root test offers a more robust panel unit root test procedure than tests that perform individual unit root
tests for each horizontal section unit. The test can be used for medium-sized panels with a horizontal cross-sectional
dimension (n) of 10-250 and a time dimension (¢) of 25-250. The hypotheses of this test are as follows (Levin et al.,
2002, p. 4; Baltagi, 2013, pp. 278-279).

Hy : 4 =0 The series is not stationary,

H; : A1 # 0 The series is stationary.

The basic equation of this test, which applies the augmented Dickey-Fuller (ADF) regression for each horizontal
cross-section, is shown in Equation 3.

Ayie = Ayir—1 + 2] @I A - + i@ + Siem (3)

Equation 3 represents the vector of the deterministic variables, with representing the lag length (Levin et al., 2002,
pp- 4-5). The IPS test was developed by Im, Peasaran, and Shin (2003) to test the unit root hypothesis in heterogeneous
panels. They proposed a test based on the ADF statistics for each group in the panel, called the t-bar (7) test. This test is
related to the different series correlation properties of the error term in Equation 3 regarding the basic equation of the
LLC unit root test among the horizontal cross-sections. Therefore, the ADF averages test statistics. The Monte Carlo
methods examine the small sample properties of the IPS test. In cases where no relationship exists between successive
values of the error term, even for small time dimensions (e.g., t = 10), these methods allow the test to demonstrate good
performance (Im et al., 2003, pp. 54-73).

Is regression the same among all the observations of a sample or can it be classified into different categories?
This question can be addressed using threshold regression techniques. Hansen (1999) proposed an estimation strategy
for yit, qir, xir, kir © 1 < i < n,1 <t <balanced panels with individual specific effects and observations. Here, i
represents individual effects, represents time, y;; represents dependent variable, g;, represents threshold variable while
x;; represents a vector of external regressors with k dimensions. Threshold regression models indicate that individual
observations can be classified based on the value of an observed variable.

Yir = i + Bixiel (qir < ¥) + Boxied(qis > ¥) + &4t 4)

where /(.) denotes the indicator function, and vy is the threshold value. When g;; is smaller or greater than y , the
equation is divided into two regimes with slope parameters ) and 3, with g;; being assumed to not change over time.
Alternatively, Equation 4 may be rewritten as follows:

Vit = i + By Xir + €ir, q_it <y, @u; + Boxis +eig, q_it <y.)
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Yir = (i + B Xie + €ir, Qi <, @uui + BoxXis + €41, q_it <)
The equation above can be manipulated and established in a different form. In the case of
o xiel(qir <y)
it (7)( xitl(qir > y)
and 8 = (ﬂ’l ,8’2), Equation 4 can be rewritten as Equation 5 (Hansen, 1999, p. 347).

Yir = Mi +ﬁ,xit(7) + &t 5)

4. Data

The data used in the analysis were obtained from the World Bank database. The data covers the period of 1990-2017.
Table 1 shows the descriptive statistics for the variables. The minimum unemployment rate is seen to be 2.26% and the
maximum to be 33.43%. The average unemployment rate during the period is 10.69%.

Table 1. Definitions and Descriptive Statistics of Variables

Variable Explanation Observation Mean Std. Dev. Min. Max

Growth(grw) Change of real 140 4.173494  3.555515 -13.12673  11.11350
GDP in
percentage (i.e.

Unemployment(unemp GDP (million 140 10.69750 9.121413 2.268000 33.47300
dollars)

Inflation(inf) Consumption 140 70.17971 44.38511 0.000893 174.9687
Price Index

Interest(int) Average interest 140 162.0048 950.4448 -1.983849  93.94293

rate (long term)

5. Results
5.1. Unit Root Test Results

The results from the unit root tests regarding the variables are shown in Table 2. According to the LLC panel unit
root test results, the hypothesis is rejected. The growth rate (grw) series is seen to be stationary in both the constant as
well as the constant plus trend models at a 1% level of significance level [/(0)] . The other series are stationary at the
[Z(1)] level. The results obtained from the IPS test resemble those from the LLC test.

Table 2. Panel Unit Root Test Results

LLC IPS
Intercept Trend-Intercept Intercept Trend-Intercept
grw -3,585 (0,000)™" 2,781 (0,002)™ -4,339 (0,000)™ -3,015 (0,001)™"
unemp -0,951 (0,170) -0,429 (0,333) -1,418 (0,078)* -0,665 (0,252)
A unemp -4,595 (0,000) ***  -3,445 (0,000)*** -4,049 (0,000)*** -2,636 (0,004)***
inf 3,705 (0,999) -0,597 (0,275) 5,842 (1,000) 0,635 (0,737)
A inf -1,475 (0,070) * -1,417 (0,078)* -1,952 (0,025)** -1,969 (0,024)**
int -0,396 (0,345) -0,288 (0,386) -1,156 (0,123) -2,604 (0,004)™"
A int -5,663 (0,000) *** 3,459 (0,000)*** -9,038 (0,000)*** -7,607 (0,000)***

Note: The delay length was automatically selected based on the Schwarz Information Criteria. Values in parentheses
represent the probability value. ***, ** and * indicate the significance levels of 1%, 5%, and 10%, respectively.
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5.2. Panel Threshold Analysis: Estimation Results

The study conducts the threshold value analysis to determine an estimate of the relationship between economic
growth and unemployment using the least squares method. The least squares method (LSM) is the most widely used
method in regression analysis and has much sought-after statistical properties under certain assumptions that will be
discussed below. The study uses LSM to express as realistically as possible the mathematical connection between two
interdependently varying physical quantities in an equation. Firstly, Table 3 presents the test results for the model with
a single threshold value as explained in Equation 7 regarding the growth series.

Table 3. Test Results for Single Threshold Effect

Threshold Value F-Statistic P-Value Critical Values

(r) %10 %5 %1

5,501 7.79 0.046 6.3239 7.7332 11.1441

Note: 300 bootstrap replication was used in the model.

Table 3 shows the p-value of the threshold value parameter to have been estimated as p = 0.046. As for the F statistic,
it exceeds the critical value of 5%. This result rejects the hypothesis at the 5% level. Therefore, no linear relationship
is indicated to be present between economic growth and unemployment; however, this indicates the presence of a
threshold effect. The next step tests the multiple threshold model to determine more than one threshold for the growth
variable. Table 4 shows the three different threshold value parameters estimated in the model as 1, y», and y3; the F
statistics regarding these parameters; and the respective likelihood and critical values.

Table 4. Test Results for Multiple Threshold Effects

Threshold Value F-Statistic P-Value Critical Values

%10 %5 %1
(71) 5,501 7.79 0.046 6.3239 7.7332 11.1441
(7/2) 6.640 -1.74 1.0000 6.7309 8.5055 12.4917
(73) 6.3450 4.33 0.4367 8.1676 9.6216 12.1576

Note: 300 bootstrap replication was used in the model.

Table 4 shows the F statistic of the first threshold parameter to be greater than the 5% critical value, with the
p-likelihood value being 0.046. The F statistics for the second and third threshold parameters are smaller than all three
critical values and have respective p-probability values of 1,000 and 0.436. The findings reveal the threshold parameters
of ¥, and 3 to not be significant according to the F statistics and p-likelihood values in the model. Thus, the model
is proven to have a single threshold effect. The estimates for the single threshold level in Table 3 indicate a change in
regime when the growth rate exceeds a certain level.

As afunction of the growth threshold, the LR statistic is used to determine confidence intervals in threshold estimation.
The 95% confidence interval in the model is [5,482, 5,557]. The least squares threshold estimation that minimizes the
LR (y) function is y = 5,501. This result indicates that the threshold estimates are very precise. Therefore, Figure 1
provides strong evidence that support single threshold in the relationship between economic growth and unemployment.

Table 5 shows the panel threshold regression estimates for the relationship between economic growth and
unemployment rate. The regime coefficients indicate no linear relationship to be present between economic growth and
unemployment rate. 8; and 3, are coefficients that indicate the regime-dependent effect of economic growth on the
unemployment rate. 3 is negative and statistically insignificant, while 8, is negative but statistically significant at a
level of 1%. According to these results, a growth rate above the threshold of 5.5 (grw > 5.501) negatively (8, =-0.0107)
affects the unemployment rate.

The model also examines the effects the INF and INT control variables, which are frequently used in the literature
on empirical growth, have on the unemployment rate. However, the results obtained from these control variables were
statistically insignificant.
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LR Statistics

-5 0 5 10
First Threshold

Figure 1. Confidence intervals in the single threshold model.

Table 5. Growth Threshold Value and Unemployment Rate Model Estimation Results

Threshold Value Estimation

Threshold Value Parameter () 5,501
(0,046)
p-value
grw Regime Coefficients
B 1 -0,001
(-0.45 )
B2 -0.0107 ™
(-4.08 )
Control Variables
inf 5.88
(0.03)
Int -0.01
(-1,25)

Note: Values in parentheses are the ¢-statistic values.
*** %% and * represent the respective significance levels of 1%, 5%, and 10%.

Table 6 shows the number of countries that fall into both regimes in the 1990-2017 period. Throughout the 19 years
included in the analyzed period, the growth rates of many countries are below the threshold level. On the other hand,
the rates are above the threshold level regarding the eight-year period (1990-1997). These findings show the Fragile
Five’s economies are able to achieve a growth potential of 5.50%.
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Table 6. Number of Countries in Each Regime by Year

Years q, <y q,>7 Number(cl)\lf)Country

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
Total
Note: Created by Authors.

— == N W W NN = N

W B W BN bW~ B W =W A 0 AR DB WD W W R W
| | | | | D | | D D D D D D D D D D D D D D D D | | | D

N = N = W = N A =] N A W W W N~

140

=]
(]
9]
3

6. Conclusions

The aim of this study has been twofold: to prove the validity and non-linearity of Okun’s law, and then to test it
using threshold panel data models. The study’s findings demonstrate the validity of Okun’s law and the relationship of
asymmetry in the Fragile Five’s economies. Furthermore, a single threshold (grw = 5.501) was found in the relationship
between economic growth and unemployment. According to these results, a growth rate above the threshold value (grw
> 5.501) negatively (5> = -0.0107) affects the unemployment rate. This study’s results are consistent with those of
Huang and Chang (2005), Fouquau (2008), Jardin et al. (2012), and Wang and Huang (2017). The current study has also
proven that economic growth must exceed a certain level in order to reduce the unemployment rate in these economies.

Due to the East Asian crisis of 1997, the growth rates of the Fragile Five’s economies experienced instability. The
growth rates were determined to be below the threshold until 2004, after which they experienced a recovery. After the
2008 global crisis, however, the growth rates remained below the threshold again. As a result, the growth rates in the
analyzed period were generally not above the threshold that is able to reduce unemployment. Unstable growth rates
being a common feature of the analyzed country group were reflected in the empirical findings. By taking into account
the mean economic growth rate of the Fragile Five (grwm = 4.17), one could argue that these rates are not at a high
enough level to reduce unemployment (4.17 # 5.501).

Kosfeld and Dreger (2006) also stated unemployment and employment to not react too much to changes in economic
growth during many periods. Nevertheless, their study revealed the minimum economic growth rate to be well below

83




Iktisat Politikas1 Arastirmalar Dergisi - Journal of Economic Policy Researches

the level required for the unemployment rate to drop. According to their paper, the ordering between the thresholds
might be related institutional settings regarding the labor market, and these numbers are only rough guidelines for
policymakers. The current study’s results also resemble those of their study.

In this respect, the current study is expected to be able to contribute to the practices of policy makers in the
Fragile Five. These policy makers should consider a minimum maximum of 5.50% as a growth target for providing
employment. When considering the unstable economic performance of the Fragile Five’s economies, structural reforms
should be made to ensure adequate economic growth and increase employment. To address the problem of poor
growth, this study can propose economic measures such as reducing employment taxes, producing investment and
employment-based policies, and increasing the effectiveness of private employment offices. As Vinayagathasan (2013)
pointed out, economic growth can also be increased by reducing trade barriers and motivating investment. In order
to create a net job increase, labor market reform policies may be required. However, these policies have to be more
flexible and active. In this way, countries can develop policies devoted to boosting GDP.

Of course, this study has limitations. First, owing to the exogeneity restriction, control variable may also be
endogenous, our estimated coefficient may be biased. Second, we do not examine the causality relationship, but
only a correlation relationship. Third, since each country has a different geopolitical and economic environment, it
should not be forgotten that growth targets may be country specific. For further studies, these limitations can be
providing direction. The study can be improved with different coefficient estimators and dynamic threshold value
analysis techniques.
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