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Abstract. Unemployment and inflation are among the most critical phenomena facing both developed and de-
veloping countries due to their harmful social, economic, and political effects. The Egyptian monetary policy’s
main objective is to maintain a low inflation rate in the medium run to keep the confidence and a high rate
of investment and economic growth. At the same time, economists argue that targeting a low-rate of inflation
may increase unemployment. Although the classical Philips curve indicates a trade-off between inflation and
unemployment, several empirical studies have argued that the relationship between inflation and unemployment
depends on the shocks’ source and lagged responses. The main objective of this paper is to examine the rela-
tionship between inflation and Egypt’s unemployment rate. We used time-series data from 1980 to 2019, where
a vector autoregressive (VAR) model and the Impulse response function tool (IRF) were employed. The results
show that inflation has a positive relationship with GDP while negatively affecting the unemployment rate.

1 Introduction

One of the most critical phenomena facing both devel-
oped and developing countries is unemployment due to its
harmful social, economic, and political effects. The catas-
trophic consequences of the COVID-19 crisis have taken
the global economy to a recession which caused a high un-
employment rate [1]. On the other hand, inflation volatility
can cause harmful effects on economic growth [2]. There-
fore, keeping a low inflation rate is one of the monetary
policy’s primary goals in most countries [3]. Neverthe-
less, according to PhilipsâĂŹs curve [4], there is a trade-
off between inflation and unemployment. The main im-
plication of this relationship is that if a country wants to
keep a low inflation rate, it must accept a high unemploy-
ment rate [5]. This paper’s main objective is to examine
the relationship between inflation and the unemployment
rate in Egypt. The research hypotheses can be formalized
as follows:

H1: There is a negative relationship between inflation and
the unemployment rate in Egypt.

H2: There is a negative relationship between inflation and
gross domestic product (GDP) in Egypt.

2 Literature review

Philips [4] reported a negative relationship between wage
inflation and the unemployment rate in the UK. Simi-
larly, Samuelson and Solow [6] confirmed this relation-
ship using data from the US. Nevertheless, some empiri-
cal studies challenged these hypotheses [7–12]. Accord-
ing to Berentsen et al. [13], the is a positive association
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between inflation in the long run. Ho and Iyke [14] found
that the relationship is harmful only when the unemploy-
ment is less than 5%. These investigations are in line with
the general idea of links between the unemployment rate
and economic growth, proved in empirical research in dif-
ferent countries [15–18].

The empirical studies showed different results regard-
ing the relationship between inflation and unemployment
in both the short and long- run [19]. According to Hussain
and Saaed [20], this relationship varies from one economy
to another. Ahiadorme [21] found that the impact of infla-
tion on output and unemployment rate is consistent with
the Philips curve predictions and Okun’s law in the short
run. It should be considered in territorial development
planning due to the essential impact of unemployment on
their development [22, 23], and appropriate influence on
the business environment [24, 25], level of life of the pop-
ulation [26] and widening the gap in employersâĂŹ value
proposition [27]. Nevertheless, the new Keynesian Philips
curve exists, and Okun’s relationship is positive in the long
run. Sasongko and Huruta [28] showed that there is a
one-way causality between inflation and unemployment.
Moreover, unemployment causes inflation, but not vice-
versa. These patterns may be hidden in terms of the severe
informal economy share; however, their impact on infla-
tion and level of life remain in general [29].

Some studies reported an inverse relationship between
inflation and the unemployment rate [30–33]. Other stud-
ies showed a positive relationship between inflation and
the unemployment rate in the long run [13, 19, 34, 35].
Korkmaz and Abdullazade [33] found a trade-off between
inflation and the unemployment rate. Mukherjee [32]
found an inverse relationship between inflation and the un-
employment rate in India. On the contrary, Touny [19]
showed a positive relationship between inflation and un-
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employment in Egypt, while Vermeulen [36] found no evi-
dence of the trade-off between inflation and the unemploy-
ment rate in the short run.

3 Methodology

To investigate the relationship between inflation and em-
ployment rate, we applied a three-variables vector autore-
gressive model (VAR) with the impulse response function
(IRF) and time-series data for the period 1980-2019. It
was collected from the central bank of Egypt and the world
bank table 1 shows the variables of our VAR model.

Table 1. Definition of variables

Variable Definition
GDP Log (Real gross domestic product)
UNEMP Log (Unemployment rate %)
INF Log (Inflation rate%)

According to Sims [37], we can present the VAR
model as follows:

Yt = α0 + α1 y(t − 1) + . . . + αm y(t − m) + ut (1)

where:
αi denotes the coefficient matrices;
yt denotes a set the endogenous variables;
ui denotes the stochastic error term for the VAR model.
Therefore, the three variables VAR models can be

specified as follows:

GDPt = σ +

k∑
i=1

βiGDPt−i +

k∑
j=1

∅ jUNEMPt− j

+

k∑
m=1

δmINF t−m + u1t (2)

UNEMPt = a +

k∑
i=1

βiGDPt−i +

k∑
j=1

∅ jUNEMPt− j

+

k∑
m=1

δmINF t−m + u2t (3)

INF t = d +

k∑
i=1

βiGDPt−i +

k∑
j=1

∅ jUNEMPt− j

+

k∑
m=1

δmINF t−m + u3t (4)

To get the impulse response functions, we set the vari-
ables according to Cholesky ordering: we start with INF,
then GDP, and finally the UNEMP.

Table 2 presents the descriptive statistics of our three
variables. To measure the Kurtosis and skewness of each
series from the normal distribution, we used the Jarque-
Bera test. The results show that at 1%, 5%, and 10% levels
of significance, all the three variables follow the normal
distribution.

Table 2. Descriptive statistics

GDP INF UNEMP
Mean 11.11337 1.000868 0.955840
Median 11.13466 1.051948 0.958406
Maximum 11.45659 1.469919 1.119051
Minimum 10.67888 0.355979 0.696356
Std. Dev. 0.228200 0.280783 0.119838
Skewness -0.192637 -0.744492 -0.738313
Kurtosis 1.880566 2.756127 2.755662
Jarque-Bera 2.277549 3.699394 3.640206
Probability 0.320211 0.157285 0.162009
Sum 433.4214 39.03385 37.27776
Sum Sq. Dev. 1.978867 2.995876 0.545723
Observations 39 39 39

4 Results

Before testing our vector autoregressive model (VAR), we
want o to make sure that there is no unit root in our vari-
ables. To do so, we employ the Augmented Dickey-Fuller
test (ADF) at 1%, 5%, and 10% levels of significance. The
null hypothesis is that there is a unit root in the variables,
meaning that they are nonstationary. Contrarily, the alter-
native hypothesis is that there is no unit root in the vari-
ables, meaning they are stationary. Table 3 shows the aug-
mented dickey fuller test with intercept. AS we can see at
levels, all the variables were nonstationary. When we took
the first difference, UNEMP and INF became stationary.
Furthermore, when we took the second difference, all the
variables became stationary.

Table 3. Augmented Dickey-Fuller test (Intercept)

Variable P-value Unit root Stationary
Levels

GDP 0.0321 Yes No
UNEMP 0.3095 Yes No
INF 0.1806 Yes No

First difference
GDP 0.1002 Yes No
UNEMP 0.0019 No Yes
INF 0.0000 No Yes

Second difference
GDP 0.0000 No Yes
UNEMP 0.0000 No Yes
INF 0.0000 No Yes

Table 4 shows an augmented dickey fuller test with
the trend and intercept. As we can notice, all the vari-
ables were nonstationary at levels. Nevertheless, they be-
came stationary ant the first and second difference. Table 5
shows the augmented dickey fuller test with no trend and
intercept, as we can see. All the variables were nonsta-
tionary at levels, but they became stationary except GDP
when we took the first difference. Nevertheless, taking the
second difference converted all the variables to stationary.

Table 6 shows the lag length criterion tests. As we can
see, LR, FPE, AIC, SC, and HQ test suggest using one lag
in our vector autoregressive model (VAR).
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Table 4. Augmented Dickey-Fuller test with trend and intercept

Variable P-value Unit root Stationary
Levels

GDP 0.9092 Yes No
UNEMP 0.2265 Yes No
INF 0.4999 Yes No

First difference
GGDP 0.0635 No Yes
UNEMP 0.0131 No Yes
INF 0.0000 No Yes

Second difference
GDP 0.0000 No Yes
UNEMP 0.0000 No Yes
INF 0.0000 No Yes

Table 5. Augmented Dickey-Fuller test (no trend and intercept)

Variable P-value Unit root Stationary
Levels

GDP 1.0000 Yes No
UNEMP 0.8150 Yes No
INF 0.3931 Yes No

First difference
GDP 0.0834 No Yes
UNEMP 0.0000 No Yes
INF 0.0000 No Yes

Second difference
GDP 0.0000 No Yes
UNEMP 0.0000 No Yes
INF 0.0000 No Yes

Table 7 presents the diagnostics tests for our VAR
model. As we can see, there is no serial correlation and
Heteroskedasticity in the residuals. Moreover, the model
satisfies the normality and stability conditions.

Figure 1 shows the response of each variable to a one
standard deviation shock to the inflation rate. We calcu-
lated the impulse response function for ten years ahead.
The first panel shows the response of GDP to a one stan-
dard deviation shock to the inflation rate. As we can see,
inflation has a positive impact on GDP. This result is con-
sistent with Semuel and Nurina [38], but it is inconsistent
with Faria and Carneiro [39]. When we look at the sec-
ond panel, we can see that unemployment responds posi-
tively to a one standard deviation shock to inflation; there
is a trade-off between inflation and the unemployment rate.
This result is consistent with Muhammad [40]. Finally, we
look at the third panel; we see that inflation responds neg-
atively to a one standard deviation shock.

5 Conclusion

The Egyptian monetary policy’s main objective is to main-
tain a low inflation rate in the medium run to keep the
confidence and a high rate of investment and economic
growth. At the same time, economists argue that targeting
a low-rate of inflation may pursue or stifle employment.
This article contributes to this debate by investigating the

Response to Cholecky One S.D. (d.f. adjusted)
Innovations ± 2 S.E.

Figure 1. The impulse response functions

relationship between inflation and Egypt’s unemployment
rate. The authors employed annual time series data from
1980 to 2019, where a vector autoregressive model (VAR)
and the Impulse response function tool (IRF) were used.
The results show a positive relationship between inflation
and GDP, while there is a negative relationship between
inflation and the unemployment rate. These results are
consistent with the results of Philips [4]. The main recom-
mendations of these results to Egypt’s policymakers are
that they need to implement their monetary policy consid-
ering the unemployment pressures in short-run.

This article was supported by the Internal Grant
Agency of Tomas Bata University in Zlin, Project No.
IGA/FaME/2021/005, “Significant factors in the sustainability
of economic growth with a focus on the SME segment”.
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Table 6. Lag length criterion test

Lag LogL LR FPE AIC SC HQ
0 44.40942 NA 1.63·10−5 -2.509662 -2.373615 -2.463886
1 169.8185 220.4159∗ 1.41·10−8∗ -9.564755∗ -9.020570∗ -9.381653∗

2 176.9738 11.27512 1.61·10−8 -9.452959 -8.500636 -9.132531
3 185.0917 11.31585 1.76·10−8 -9.399498 -8.039036 -8.941744

Table 7. Diagnostic tests for the VAR model

Diagnostic test Test statistic P-value
Residual Serial Correlation LM Test 2.328545 0.1137
Residual Heteroskedasticity Test 0.167819 0.8462
Stability Test Satisfied No roots outside the unit circle.
Normality Test (Jargue-Bera) 0.24032 0.886779
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