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Abstract

Bangladesh persists in addressing unemployment while pursuing economic
advancement. This study analyses the impact of unemployment on economic growth
in the short as well as the long-term using Johansen Co-integration and the Vector
Error-Correction Model (VECM). The research gathers annual time series data
spanning from 1993 to 2023. The unit root tests demonstrate that every time series
data set remains stationary at the first difference. The ADF test findings demonstrate
that the variables are co-integrated at the 1%, 5%, and 10% significance thresholds.
The Johansen co-integration test demonstrates a positive long-term correlation
between the variables, indicating that a rise in unemployment rates does not negatively
impact economic development in Bangladesh. The output from the vector error
correction indicates an absence of a short-run causal link between the variables. The
VAR stability study demonstrates that all root moduli are below one and are within
the unit circle.
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1. Introduction

Economic development and employment generation are vital macroeconomic
variables that profoundly influence a nation's economic performance. These two
critical aspects are fundamental elements of economic policy, especially in developing
countries. Consequently, scholars have performed numerous quantitative analyses to
examine the causal relationship between these two macro variables as evidenced by
several research studies conducted across various nations. However, there is a very few
attempts and rigorous econometric procedures of this kind have been addressed in
developing countries, particularly in Bangladesh. Moreover, the empirical findings
were ambiguous or inconclusive.
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Bhawmick et al. (2023) used the ARDL bound test and the error correction model to
demonstrate the correlation between price hikes, joblessness, and economic growth in
Bangladesh. Their empirical study indicates that both factors adversely affect GDP,
impeding its growth over time. With 82% of the equilibrium deviation explained by
the error correction model, it shows a short- and long-term link between the variables.
Using Okun's law, Siddikee et al. (2022) assessed the advancement of sustainable
economic development and job creation goals in fourteen Asian countries, including
both developed and developing countries. The factual findings of their investigation
demonstrate that only China met the goals of sustained job creation and economic
expansion in 2018. Bangladesh, Kazakhstan, and Thailand are rapidly progressing
towards the 2030 goals for long-term economic development and unemployment,
while Malaysia and Tajikistan are making only moderate advancements.

As demonstrated by Mukit et al. (2021), a vector error-correction model shows that the
unemployment rate is significantly impacted by growth rate, inflation, and foreign
direct investment flows over the long and short terms. Alam et al. (2020) used a
straightforward single-equation linear regression model (SELRM) to investigate the
factors that contribute to unemployment in Bangladesh. The selected approach
indicates a long-term relationship between the variables and joblessness in Bangladesh.
GDP and FDI influence Bangladesh's unemployment rate. The Granger causality test
indicates that the unemployment rate has a unidirectional impact on economic metrics.
Tanha (2018) employs simple statistics, along with the conventional least-squares
approach, to demonstrate that economic expansion exerts a minimal beneficial impact
on unemployment, which is detrimental to Bangladesh. The author suggests that a
minor inverse association occurs between price increases and unemployment. The
study also demonstrated that industry did not adversely affect unemployment rates.
Merely the age rate of dependency is significant for elucidating unemployment in
Bangladesh.

1.1 Value of the study

The primary finding that the study observed with numerous prior studies is their
dependence on conventional regression techniques to evaluate their outcomes. Several
studies focused exclusively on the various macro variables (for instance, inflation,
unemployment, foreign direct investment, imports, and exports) to show how these
variables impact growth rates. Nevertheless, there are no comprehensive results
regarding the actual correlation between growth in GDP rates and unemployment.
Most macroeconomic variables change over time, as clearly shown by Nelson and
Plosser (1982) and many later studies, so the regression estimates in these analyses
might not be accurate.

The goal of this paper is to re-examine the relationship between Bangladesh's growth
in GDP and joblessness from 1993 to 2023 to prevent erroneous conclusions and
relationships. The paper analyzes this association using vector error correction
modeling (VECM) and employ the Johansen Co-integration Methodology (1988),
which was further developed by Johansen and Juselius (1990), as well as Johansen
(1991). Gonzalo (1994) looked at five different co-integration methods and found that
the Johansen model was the best for estimating and confirming the co-integration
relationship. This paper substantiates that unemployment positively influences the
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economy and does not hinder economic progress in Bangladesh. Furthermore, the chi-
square probability value indicates the lack of a direct causal association between the
variables. The study arranges the remainder of this paper as follows: Section 2 provides
the theoretical discourse. Section 3 presents the data sources and the econometric
methodology. Section 4 delineates projected outcomes. The following segment of the
section offers a succinct summary of the findings.

2. Review of the related work

This body of literature has extensively studied and documented the relationship
between unemployment and economic growth rates across nations. Okun (1963) found
a negative correlation between the unemployment rate and real output in the US
economy. Eventually, this idea became known as Okun's law in economic theory. It
states that when economic growth is more than 2.25 per cent, the unemployment rate
drops by 0.5 per cent for every 1 per cent increase in real output. Various scholars, (for
instance: Prachowny, 1993; Palley, 1993; Attfield and Silverstone, 1998; Apel and
Jansson, 1999; Harris and Silverstone, 2001; Villaverde and Maza, 2009; Meyer and
Tasc1, 2012; and Huang and Yeh, 2013) have conducted extensive research on the
relationship between real economic growth and unemployment. Their findings suggest
that, on average, unemployment tends to decline as the economy expands. However,
the strength of this correlation can vary greatly depending on the particular data and
circumstances under consideration. A distinct series of studies indicates an inconsistent
relationship between economic expansion and unemployment. Cuaresma (2003)
proposed an asymmetrical relationship between unemployment and growth in GDP in
his examination of US economic statistics. The author observed a significant
association between them during economic downturns. According to Silvapulle et al.
(2004), who examined US economic data spanning 1947 to 1999, the effect of
economic expansion on unemployment was more noticeable during times of economic
downturn.

In their analysis of G7 quarterly data from 1960 to 2001, Malley and Molana (2008)
found a stronger correlation between GDP growth and unemployment in Germany,
among other nations to assess the degree of variation in these variables across time,
Owyang and Sekhposyan (2012) examined the US case study of output fluctuations
during the business cycle and unemployment for the nations of the G7 between 1989
and 2007. In their analysis of Okun's law's historical performance, they discovered a
significant amount of instability. It appeared that the business cycle was strongly
associated with the breaks in Okun's law. The recessions seemed to coincide with the
dates of the most significant changes in the coefficients that were found.

3. Data sources and econometric procedure

This study collects annual time series data from 1993 to 2023 and choose this
secondary sources of data since it is available on the Macro trends website, which is
specialized to Bangladesh (https://www.macrotrends.net/countries/BGD/). The paper
utilizes a four-phase methodology, which is outlined below:

1. Unit root test

2. Lag length selection.
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3. Co-integration test.
4. VECM

3.1 Model specification

To investigate both the immediate and long-term relationships between joblessness and
economic expansion, this paper have employed two different kinds of equations. The
equations are displayed below:

a. The long-run equation:
GDPRt = ao + alUMPRt + Ue (1)

Here, the endogenous variable is GDPR, while the exogeneous variable is UMPR. In
economic modeling, u; shows the error term and it plays a crucial role as it accounts
for the unexplained variation in the dependent variable.

b. The short-run equation:
AGDPRt = al + Zﬁl yliAGDPRt_l + Z‘{Zl (hAUMPRt_l + (plzt_l + Hlt (2)

The symbol A represents the first difference, whereas m denotes the number of lags.
The ECT coefficient signifies the error arising from the long-term relationship,
whereas |, denotes stochastic variable.

4. Empirical results and discussions
4.1 Unit root test

The paper employs the Augmented Dickey-Fuller (1981) testing methodology to assess
the existence of unit roots in the datasets. The paper does this test using two regression
equations that predict the constant term, also known as the intercept term.

AY; = ag+ ot + ayYe 1 + X2, a4V + e 3)
AYy = p+al¥e; +p, 4)
However, below are three distinct presumptions upon which choices could be based:

i AY; = a+ 8Y;_; + 1 (Constant, i.e. intercept)
ii AY, =a+ BT + 8Y,_; + p, (With constant and trend)
iii AY; = &Y,_; + u (Without constant and trend)

The time series Y; is being estimated using the first-difference operator A, with the
inclusion of parameters o, o and a;, along with the presence of an error term p,. In
this regard, the concerning hypothesis was that Ho. =0 is equivalent to zero, and H;: <0
is less than zero. To evaluate this hypothesis, study computes the regression equation
under two conditions: one exhibiting a unit root, signifying non-stationary, and the
other one without a unit root, showing stationary. The anticipated outcomes are
displayed in Tables 1 and 2. The results indicated that the ADF value for DLUMPR is
-5.162, which is higher than the critical test values of -3.679, -2.967, and -2.622 at the
1%, 5%, and 10% significance levels, respectively. The first difference (d (1))
determines the stationary state of the model variable. The same applies to the DGDPR.
The t-statistic exceeds the crucial value at the 1%, 5%, and 10% significance levels,
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and the data achieves stationary at the first difference.
Table 1: The ADF Unit root test
Test critical 1% 5% 10% t-statistics Prob*
values
- - -2.622989 | -5.162268 | 0.0002
3.679322 | 2.967767
Source: EViews output
Null Hypothesis: D(LUMPR) has a unit root
Exogenous: Constant
Lag Length: 2(Automatic-based on AIC, maxlag=8
Table 2: The ADF Unit root test
Test critical 1% 5% 10% t-statistics Prob*
values
- - -2.621007 | -7.412432 | 0.0000
3.670170 | 2.963972

Source: EViews output

Null Hypothesis: D(LGDPR) has a unit root
Exogenous: Constant

Lag Length: 1 (Automatic-based on AIC, maxlag=8

4.2 Lag selection

Once the test for unit root is completed successfully, study proceeds to determine the
length. Because the choice of lag length has a significant impact on the ADF tests
(Schwarz, 1978). Table 3 indicates that a lag period of 1 is the most appropriate
according to LR, SBICC, and HQIC criteria. This study utilizes the AIC criterion to
establish the most favorable lag period, which incorporates the notion of "constant"

and is subsequently validated in the computations.

Table 3: Results of lag selection

Lags LogL LR FPE AIC SBIC HQIC
0 9.598749 | NA 0.002030 -0.524052 | -0.429755 -0.494519
1 36.94327 | 49.03156* | 0.000406* | -2.134019* | -1.851130* -2.045422*
2 40.15925 | 5.322989 0.000431 -2.079948 -1.608467 -1.932286
3 43.65324 | 5.299707 0.000452 -2.044982 -1.384908 -1.838255
4 48.62445 | 6.858227 0.000433 -2.112031 -1.263365 -1.846239

Source: EViews output
VAR Lag Order Selection Criteria
Endogenous variables: LUMP LGDP
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Exogenous variables: C
Included observations: 29

4.3 Co-integration test

The results of Tables 1, 2, and 3 confirm to execution co-integration tests. To this end,
it conducts the Johansen co-integration tests. They developed two statistical tests: the
first one is the trace and the other is the maximum eigenvalue test. Their primary
objective was to address the issue of spurious regression, which occurs when a model
presents a significant correlation between variables that do not have a causal
connection. The trace and the Max Eigenvalue test reveal that there exists one co-
integration equation at the 0.05 significance level. The results of these two tests
indicate that the two parameters are co-integrating vectors. Consequently, the null
hypothesis asserting the absence of co-integration among the variables is rejected. This
implies the existence of a long-term link among the variables. Tables 4 and 5 present
the results of this examination. Therefore, this article employs the Vector Error
Correction Model (VECM). The use of the VECM will ascertain the long-term link
among these factors.

Table 4: Unrestricted Co-integration Rank Test (Trace)

Hypothesized Trace 0.05
No. of CE(s) Eigenvalue | Statistic Critical Prob.**
Value
None® 0.428806 20.10891 15.49471 0.0094
At most 1 0.84832 2.748087 3.841465 0.0974
Source: EViews output
*Trace test indicates 1 co-integration eqn(s) at the 0.05 level
**Denotes rejection of the hypothesis at the 0.05 level
***Mackinnon-Haug-Michelis (1999) p-values
Table 5: Unrestricted Co-integration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Critical Prob.**
Value
None” 0.428806 17.36082 14.26460 0.0157
At most 1 0.84832 2.748087 3.841465 0.0974

Source: EViews output
*Trace test indicates 1 co-integration eqn(s) at the 0.05 level
**Denotes rejection of the hypothesis at the 0.05 level

Mackinnon-Haug-Michelis (1999) p-values
4.4 Co-integration and vector error correction estimates
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Tables 4 and 5 confirm that there exists at least one co-integrating equation. So, to
illustrate Tables 6 and 7, study uses Johansen's long-run equation from VECM and
adjust equation 1 accordingly:

1.000LGDPR,_, — 1.063 — 0.498LUMPR,_, = 0

This paper has further defined it in the following ways:
LGDPR,_; = 1.063 + 0.498LUMPR;_,

The results of the equation indicate that LUMPR positively influences LGDPR in the
long term, suggesting that a rise in joblessness will not hinder economic growth.

Table 6: Vector Error Correction Estimates

Co-integrating Eq: CointEq 1

LGDP (-1) 1.000000

LUMP (-1) -0.487642
(0.11890)
[-4.18555]

C -1.062550

Error Correction D(LGDPR) D(LUMPR)

CointEq 1 -0.952659 0.295964
(0.22479) (0.12795)
[-4.23803] [2.31307]

D (GDPR (-1)) 0.002820 -0.174038
(0.17229) (0.09807)
[0.01636] [-1.77459]

D (LUMPR (-1)) -0.565270 0.001186
(0.33796) (0.19237)
[-1.67258] [0.00616]

C 0.017751 0.030097
(0.03343) (0.01903)
[0.53099] [1.58167]

Source: EViews output

Vector Error Correction Estimates

Included observations: 31 after adjustments
*Standard error in () & t-statistics in []

The error correction parameter indicates the rate at which the model will return to
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equilibrium after any disturbance. The negative coefficient of ECT (t-1) is statistically
significant with LGDPR as the dependent variable, suggesting that short dynamics
converge to long-run equilibrium. The adjustment coefficient is -0.95 per cent in
relation to long-run equilibrium during a disequilibrium scenario. This study also
employs a system equation to ascertain the coefficients and determine the p-values for
short-term variables. After that, the C (1) coefficient was used to add the residual of a
co-integrating vector that contained the LGDPR growth, and unemployment rate with
a l-period delay. Here, the study considers LGDPR as a target variable and re-write
the equation (2) in the format:

D(LGDPR,) = —0.953ECT,_, + 0.003D(LGDPR,_,) — 0.565D(LUMPR,_,)
+0.017

Table 7: Dependent Variable: D (LGDPR)

Coefficient Std. Error t-Statistic Prob.
C() -0.952659 0.224788 -4.238083 0.0002
C@® 0.002820 0.172293 -0.016365 0.9871
CcQ@3) -0.565270 0.337962 -1.672584 0.1060
C@) 0.017751 0.033430 0.530995 0.5998

Source: EViews output
Dependent variable D( LGDPR)
Method: Least Squares (Gauss-Newton/Marquardt steps)

The long-term parameter C (1) is negative and statistically significant, indicating long-
run causation from LUMPR to LGDPR. The short-term numerical factor C (2) shows
that a one percent rise in LGDPR results in a loss of around 0.002% in LGDPR
itself. The coefticients of C (3) show that a small increase of 1% in LUMPR variable
will cause a decrease of 0.56% in LGDPR. The variable C, with a value of 4, denotes
the constant or intercepts term. In addition, study evaluates the joint null hypothesis by
using the Wald test, that is, the coefficients obtained from C (2) and C (3) are equal to
zero. Table 8 presents empirical data indicating that the chi-square probability value
associated with the test statistic surpasses the predetermined significance threshold of
5%. Therefore, a statistically significant likelihood of 5% suggests the absence of any
evidence supporting short-term causality.

Table 8: Wald test
Test statistic value df Probability
F-statistic 1.417567 (2,27) 0.2598
Chi-square 2.835134 2 0.2423

Source: EViews output
4.5 Serial correlation LM test
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The results in Table 9 reveal that the Chi-square probability value is 0.0752, surpassing
5%. Up to one lag, the study concludes that there exists no serial correlation.

Table 9: Serial correlation test

F-statistic 2.956908 Prob. F (1,26) 0.0974
R? 3.165536 Prob. Chi-square 0.0752
(1)

Source: EViews output

4.6 Cumulative sum test

Aside from carrying out diagnostic procedures, it is crucial to conduct stability testing
on historical data. The study, therefore, applies the CUSUM test. Figure 1 presents the
results, which show that the CUSUM plot does not intersect the %5 crucial lines,
demonstrating the validity of the regression coefficients and their applicability to the
formulation of policy.

16
12
8

98 00 02 04 06 08 10 12 14 16 18 20 22

—— CUSUM 5% Significance

Figure 1: CUSUM test
Source: EViews output

5. Conclusions

The earlier empirical studies on the correlation between unemployment and economic
progress used inefficient methods of estimation and hypothesis testing. Few
econometric methods have specifically examined Bangladesh using these two macro
variables. Moreover, their findings were either conflicting or inconclusive. From 1993
to 2023, this paper reinvestigates the relationship between unemployment and GDP
growth with the aim of avoiding spurious relations and misleading outcomes. To
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demonstrate the long-term relationship, this research used the Johansen co-integration
method, a commonly known maximum likelihood estimate approach. The study
rectifies the deficiencies of prior research by integrating co-integration analysis with a
methodology for vector error correction. This method facilitates the integration of
short-term dynamics with long-term equilibrium relationships among variables.

At the 5% level of significance, the unit root tests indicate that variables are stable at
the first difference. The calculated ADF statistic in every case is higher than the critical
values at the 1%, 5%, and 10% significance levels, confirming that they are integrated
of order one. The co-integration test confirmed by the Johansen method showed that
unemployment and economic growth are linked in the long run, meaning they have a
positive relationship over time, as supported by the Johansen test results. The error
correction models for vectors indicated the absence of a causal link between them. The
study confirms that there exists no serial correlation between the variables. The VAR
stability test findings also indicate that the modulus of all elements is less than one and
resides within the unit circle. Finally, the analysis finds that the model estimations are
consistent and reliable.
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