Academia Journal of Scientific Research 8(11): 362-370, November 2020
DOI: 10.15413/ajsr.2020.0135
ISSN 2315-7712
©2020 Academia Publishing

Research Paper
Analysis of economic growth indicators in ethiopia using vector autoregressive
models
Accepted 7th September, 2020
ABSTRACT

Abdi Tesfaye1 and Gemechu Bekana2*
1Department

of Statistics, College of Natural and
Computational Science, Bule Hora University,
Bule Hora, Ethiopia.
2Assistant Professor of Statistics, Department of
Statistics, College of Natural and Computational
Science, Wollega University, Nekemte, Ethiopia.
*Corresponding author. Email:
gemechubekana@wollegauniversity.edu.et.

The objective of this study was to carry out an Analysis of Economic Growth
indicators in Ethiopia using Vector Autoregressive models. Yearly data set on the
variables for the period of 1988 to 2018 was obtained from the National Bank of
Ethiopia (NBE) and CSA. Vector Autoregressive (VAR) Models, Testing Stationary:
Unit root test, Estimating the Order of the VAR, Cointegration Analysis (testing of
cointegration), and Vector Error Correction (VEC) Models were used in this study
for data analysis. Unit root test reveals that all the series are nonstationary at level
and stationary at first difference. The result of Johansen test indicates the
existence of one cointegration relation between the variables: LRGDP, Lexport,
Limport, inflation and Exchange rate are co-integrated, which implies that the
variables have long run equilibrium relationship. The Result of Vector Error
Correction Model (VECM) from term in LRGDP equation is weakly significant at
5% level and has a negative value, implying that there exists a long run
relationship running from inflation, Lexport, Limport and Exchange rate to Real
GDP. The final result shows that a Vector Error Correction (VEC) model of lag two
with one cointegration equation best fits the data.
Key words: Vector autoregressive, Ethiopia, vector error correction and economic
growth.

INTRODUCTION
Background of the study
Economic growth refers to an increase in aggregate
production in an economy. That leads to an increase
in incomes, moving consumers to open up their wallets and
buy more, which means a higher material quality of life or
standard of living. It is one of the most powerful
instruments for reducing poverty and improving the quality
of life in developing countries. Whenever a country overall
output increases, the country's Real GDP increases and we
call it economic growth. Economic growth of any country
reflects its capacity to increase production of goods and
services. Moreover, economic growth can be stated as the
increase in the Gross Domestic Product (GDP) of the
country. Economic growth is one of the indicators for an
economic progress. It can be measured as the percentage
change in Gross Domestic Product (GDP), specifically the

percentage change of the Real GDP where increments are
adjusted
for
the
effects
of
inflation
(https://www.investopedia.com/terms/e/economicgrowth
.asp).
Ethiopia is one of the developing countries in the world;
its economy remains heavily dependent on agriculture,
which accounts for 43% of the GDP. Accordingly, 83% of
the population gains its livelihood directly or indirectly
from agricultural production. Despite the fact that the
history of growth performance was poor in the past
decades, the country has experienced strong economic
growth in the current time. Real GDP growth averaged
11.2% per annual during 2008/09 and 2010/11 period,
placing Ethiopia among the top performing economies in
African sub-Sahara country (NBE, 2013/14).
The Ethiopian economy has experienced very large
growth performance over the last decade with average GDP
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growth rate of 11%, which is about double of the average
growth for Sub Saharan Africa 2012/13 was evidently
successful in terms of maintaining macroeconomic stability.
The medium-term outlook shows that the growth would
continue although at a slow pace than the previous years.
To attain the national vision of achieving the MDGs by 2015
and becoming a middle-income country by 2025, the
country faces some challenges that could delay on the
growth and transformation agendas (Abdi et al., 2013).
The economic prospects for 2019 and the medium term
should remain stable, although less spectacular than in
2017. Annual GDP growth was projected around 9.1 in
2019 and 9 percent in the medium term. The reform
agenda proposed by the new Ethiopian Prime Minister in
2018 was expected to address macroeconomic imbalances
such as foreign exchange shortages. Moderate fiscal
shortages and sensible monetary policy are expected to
reduce the rate of inflation and keep it in the single digit.
Merchandise exports could recover in the medium term, as
large investment projects, such as the railway to the Port of
Djibouti, large power dams with potential for electricity
exports and industrial parks become fully operational
(World Bank,2018).
A number of parameters are employed to measure the
economic development of nations and evaluate the
improvements in the living standards of citizens. One of
such measurement is real gross domestic product (GDP).
Although there are difficulties in using real GDP as a
measure of the quality of life, it is reasonably correlated
with other measures of well-being such as health and
literacy. Economic growth improves living standards
through many channels. It creates more jobs, accelerates
investment, boosts business confidence, and increases the
revenue to the state in the form of taxes. Environmental
benefits are also to be maximized as cleaner technologies
are likely to be installed (Riley, 2012). With growth,
families are better able to purchase more goods and
services. It also has positive impacts on physical health and
political freedom. As a result, living standards in both poor
and rich countries can be improved. It can be said that
growth is a moral imperative for achieving lasting human
fruitfulness (Noell et al., 2013; CSA, 2005).

Again, the recent double-digit achievement in economic
growth, though significant, seems to disconnect
theoretically with some key macroeconomic variables
(Noell et al., 2013).
Different studies have discussed the economic growth of
the country. The existence of the long run relationship
between imports and economic growth given exports
stationary and both exports and imports are considered
main determinants of economic growth in Palestine
(Agalega et al., 2013; Abugamea 2010). Cointegration
analysis, VAR and Granger causality tests were employed in
the empirical analysis and the results showed that there is a
causal relationship from exports to economic growth and
from exports to imports (Sileshi, 2011; Obsi et al., 2015;
Shahzad et al., 2013). The study by Neda (2010) was the
multivariate time series analysis of inflation in the case of
Ethiopia based on price index, the result indicates that, the
long run coefficients of consumer price index has a positive
long run relationship with food price index and non-food
price as expected in the theory.
Yet there is no all-inclusive empirical study which
determines indicator of Ethiopian economic growth that
includes export, import, exchange rate and inflation
together. This study would examine the decomposed
combined
dynamic
relationship
among
selected
macroeconomic variables: Exports (EXP), Imports (IMP),
Inflation, Exchange rate (EXR) and Real GDP using data
from 1988-2018 in Ethiopia.

Objectives of the study
The main objective of this study is the Analysis of Economic
Growth indicators in Ethiopia using Vector Autoregressive
models. Specifically, the following are aims of this research:
• To analyze the Economic Growth indicators variables
using Vector Autoregressive models in Ethiopia.
• To study the relationship between real economic growth
which is measured by Real GDP and economic growth
indicator variables.
• To examine the response of real economic growth as
measured rate of Real GDP to the impulses of other
indicator variables.

Statement of the problem
Economic growth is unequally distributed across the
country’s over-time. The state of being successful especially
financially, has not come to all societies, but only to small
amount. Countries have different levels of development. As
a result, living standards of citizens across countries shows
large gap. Therefore, dealing with real economic growth of
a country is a key to measure whether growth can handle
with the growing demands of the society including the
population and richness growth rates and how to maintain
and stop the depletion rate of its national natural resources.

MATERIALS AND METHODS
Methods of data collection
This study was conducted in Ethiopia. it applied the
secondary data type collected from different organizations
and institutions (CSA, Ministry of Finance and Economic
Development (MOFED), and National Bank of Ethiopia).
Annual data on inflation, exchange rate, export, import and
Real GDP for the period of 1988 to 2018 was obtained from
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the stated organizations and institutions.

the time points. Therefore, the stochastic process Yt is said
to be stationary if:

Methods of data analysis
Vector Autoregressive (VAR) Models
The VAR model is one of the most popular systems of
regression models, successful, flexible, and easy to use
models for the analysis. The VAR model has proven to be
especially useful for describing the dynamic behavior of
economic and financial time series and for forecasting.
Stationary Vector Autoregression Model
Let Yt= (y1t, y2t, …, ynt)T denote (nx1) random vector of time
series variables. The basic p-lag vector autoregressive (VAR
(p)) model has the form (Hamilton, 1994).

(1)

(i)

(3)

ii)

(4)

Condition (3) means that all Yt have the same finite mean
vector µ and (4) requires that the autocovariances of the
process do not depend on t but just on the period j
the two vectors Yt and Yt-j are apart. Therefore, a process is
stationary if its first and second moments are time
invariant.
The stationarity of the series is tested by using statistical
tests such as Augmented Dickey-Fuller (ADF) test due to
Dickey and Fuller (1979, 1981) and the Phillip-Perron (PP)
due to Phillips (1987). In this study, Augmented DickeyFuller (ADF) test was used for test of stationarity. Consider
a simple AR (1) process:

Where 𝜋 is a fixed coefficient matrix, C = (c1, c2, …, cn)’ is a
fixed nxn vector of intercept terms allowing for the
possibility of a non-zero mean E(Yt).

Stationary Processes: A stochastic process Yt is weakly
stationary if its first and second moments are time
invariant. In other words, a stochastic process is stationary
if:
(1) E(Yt) =μ, constant for all value of t and Cov (Yt, Yt - j) =
∑, for all t, j=0,1,2,...where with Σ an (nxn) symmetric
positive definite matrix.
Let ci denote the ith element of the vector Cand let πij(1)
denote the row i, column j element of the matrix π1.Then
the first row of the vector system in (2) specifies that:

(5)
𝑋𝑡 are optional exogenous regressors which may consist of
constant or a constant and trend, 𝜃 and δ are parameters to
be estimated, and 𝜀𝑡 is assumed to be white noise. If |𝜃 | ≥ 1,
𝑌𝑡 is a non -stationary series and the variance of 𝑌𝑡
increases with time. If |𝜃 |<1,𝑌𝑡 is a stationary series.
Thus, the hypothesis of stationarity can be evaluated by
testing whether 𝜃 is strictly less than one that is,. H0: 𝜃 = 1
(unit root in 𝜃 (z) = 0) ⇒𝑌𝑡 ∼I(1) H1 : |𝜃 | < 1 ⇒𝑌𝑡 ∼ I(0)
The standard Dickey-Fuller test is conducted by estimating
equation (5) after subtracting𝑌𝑡−1 from both side of the
equation and obtain the following equation.

(6)
𝜀𝑡 ~ 𝑁 0, 𝜎2 ,and Cov[𝜀𝑡 , 𝜀𝑠 ] = 0 ∀ 𝑡 ≠ 𝑠.
Thus, a vector autoregression is a system in which each
variable is regressed on a constant and p of its own lags as
well as p lags of each of the other variables in the VAR. Note
that each regression has the same explanatory variables.

Testing stationarity: Unit root test
Before fitting a particular model to time series data,
the series must be made stationary. Stationarity in a time
series occurs when the mean remains constant and the
autocovariances of the series depend on the lags separating

Where 𝛼 = 𝜃 − 1 and𝛥𝑌𝑡 = 𝑌𝑡 − 𝑌𝑡−1 . The null and alternative
hypotheses may be re-expressed as H0: α = 0 versus H1: α <
0and evaluated using the conventional t - ratio:

(7)
Where 𝛼 is the estimate of α, and 𝑠. 𝑒 𝛼 is the standard
error of 𝛼.
Dickey and Fuller (1979) showed that under the null
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hypothesis of a unit root, this statistic does not follow the
conventional Student’s t-distribution, and they derive
asymptotic results and simulate critical values for various
test and sample sizes.

determining the number of cointegrating vectors, is the
VAR representation of Yt. It is assumed a vector
autoregressive model of order p and is expressed as
follows:

Estimating the order of the VAR
(12)
The lag length for the VAR model may be determined
using model selection criteria. The general approach is to
fit VAR models with orders m = 0, ... ,pmax and choose the
value of m which minimizes some model selection
criteria(Lutkepohl, 2005). The general form model
selection criteria have the form:

where yt is a k-vector of nonstationary I(1) variables (If a
nonstationary series yt must be differenced d times before
it becomes stationary, then it is said to be integrated of
order d. This would be written y t ~ I(d)), Xt is a d-vector of
deterministic variables, and εt is a vector of innovations.
We may rewrite this VAR as:

(8)
(13)
Where ∑𝑚 is the residual covariance matrix estimator for a
model of order m, φ(m,k) is a function of order m which
penalizes large VAR orders and CT is a sequence which
may depend on the sample size and identifies the specific
criterion. The term log|∑𝑚 | is a nonincreasing function of
order m.
The three most commonly used information criteria for
selecting the lag order are the Akaike information criterion
(AIC), Schwarz-Bayesian information criterion (SBIC),
Hannan-Quin (HQ) information criteria:

(9)

Granger’s representation theorem asserts that if the
coefficient matrix π has reduced rank r<k, then there exist k
x r matrices α and β each with rank r such that π=αβ’ and
β’yt is I(0).Where r is the number of cointegrating
relations (the cointegrating rank) and each column of it
is the cointegrating vector. Johansen (1988) proposed
two tests for estimating the number of cointegrating
vectors: the Trace statistics and Maximum Eigenvalue.
Trace statistics investigate the null hypothesis of r-coin-tegrating relations against the alternative of n
cointegrating relations, where n is the number of
variables in the system for r = 0, 1, 2…n-1. Define 𝜆i
,i=1,2,…,k to be a complex modulus of eigenvalues of 𝜋
and let them be ordered such that λ1> λ2 > .......>λn. The
statistic computed as:

(10)

(14)

(11)
In each case 𝜙 𝑚, 𝑛 =𝑚𝑛2 is the number of VAR
parameters in a model with order m and n is number of
variables. The AIC criterion asymptotically overestimates
the order. On the other hand, the HQ and SBIC criteria are
both consistent, that is, the order estimated with these
criteria converges to the true VAR order p under quite
general conditions if the true order (p) is less than or equal
to 𝑝𝑚𝑎𝑥. .

The Maximum Eigenvalue statistic tests the null hypothesis
of r cointegrating relations against the alternative of r+1
cointegrating relations for r = 0, 1, 2…n-1. This test statistic
is computed as:
(15)
where λr+1 is the (r+1)th ordered eigenvalue of π, and T is
the sample size. The critical values tabulated by Johansen
and Juselius (1990) will be used for these tests.
Vector Error Correction (VEC) Models

Cointegration Analysis: using Johansen’s methodology
The starting point in Johansen’s procedure (1988), in

A vector error correction (VEC) model is a restricted
VAR designed for use with nonstationary series that are
known to be cointegrated. The VEC has cointegration
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Table 1: Descriptive statistics of series:1988 to 2018.

Value
Mean
Median
Maximum
Minimum
Std. Dev.
Observations

LRGDP
12.54
12.22
14.36
11.74
0.78
30

INF
10.57
7.51
44.9
-9.14
10.75
30

LEXPO
15.68
15.24
18.10
12.61
1.66
30

LIMP
17.02
16.59
19.79
14.41
1.77
30

EXCH
10.12
8.58
26.11
2.070
6.69
30

Source: Author computation by eviews9,2019.

Table 2: Results of ADF and PP Unit Root Tests at level (with Trend) and at First Difference (without Trend).

Series
LRGDP
INFLATION
LEXPORT
LIMPORT
EXCH

Level with Intercept and Trend
Test Statistic
Prob.*
ADF
PP
ADF
PP
1.324
0.242
0.999
0.997
-3.136
-2.127
0.101
0.231

First difference with Intercept and Trend
Test Statistic
Prob.*
ADF
PP
ADF
PP
-4.852
-6.816
0.000**
0.000**
-6.404
-26.158
0.000**
0.000**

-3.695

-2.658

0.040

0.259

-4.844

-4.701

0.000**

0.004**

-2.547

-3.073

0.305

0.130

-5.156

-5.155

0.000**

0.001**

-2.649

-2.466

0.263

0.341

-4.795

-5.182

0.003**

0.001**

Source: Author computation by eviews9,2019.

relations built into the specification so that it restricts
the long-run behavior of the endogenous variables to
converge to their cointegrating relationships while
allowing for short-run adjustment dynamics. The
cointegration term is known as the error correction
term since the deviation from long-run equilibrium is
corrected gradually through a series of partial short-run
adjustments. The Vector Error Correction Model (VECM)
according to Hamelton (1994).

(16)
The above specification of VECM contains information
on both the short and the long run adjustment to
changes in yt via estimating Γ and π, respectively. Matrix π
can be decomposed as π=αβ’, where α is nxr matrix of
speed of adjustment, and β is an nxr matrix of parameters
which determines the cointegrating relationships matrix
of long- run coefficients such that β’ytk represents the
multiple cointegration relationships. The columns of β are
interpreted as long-run equilibrium relationships between
variables.
RESULTS AND DISCUSSIONS
Descriptive analysis
The aim of this study was to assess the impact of main

macro-economic variables on Real economic growth
measured as Real GDP in Ethiopia and the relationship
between macroeconomic indicator variables, namely:
Economic growth measured as the rate of Real GDP,
exports, import, inflation and exchange rate. The
descriptive statistics shows the LRGDP has a slighter
standard deviation among all the variables. That means
there is small variation in LRGDP from one year to the other
year in the given period of time. Similarly, inflation has high
standard deviation, this implies inflation has highly
fluctuate from year to year. The standard deviation shows
that the spread of inflation from its mean is higher than the
spread of LRGDP, that is, 10.5 is greater than 0.78. Over the
period of the study, LRGDP averaged 2.54 from 1988 to
2018 in Ethiopia as shown in Table 1. The Exchange rate
(currency in US$) was on average 10.12. On the other hand,
inflation, averaged10.57 over the study period. Generally,
the standard deviation shows that the spread of LRGDP
from its mean is smaller than the spread of other indicator
of economic growth.

VAR model analysis: Unit root test results
The estimation begins with the testing of variables for unit
roots to determine whether they can be considered as a
stationary or nonstationary process. Table 2 presents the
Augmented Dick-ey Fuller (ADF) and PP tests of series. The
tests showed that all the variables were non-stationary at
level and stationary at first difference.
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Table 3: VAR Lag order selection by different selection criteria.

Lag
0
1
2

AIC
14.65196
8.427861*
8.490638

SIC
14.88985
9.855223*
11.10747

HQIC
14.72468
8.864220*
9.290630

Table 4: Results of Johansen co-integration trace test.

Hypothesized
No.ofCE(s)
r =0
r≤1
r≤2
r≤3
r≤4

Eigen value
0.762
0.522
0.435
0.216
0.087

Trace Test
Statistic
86.131
45.996
25.337
9.359
2.559

5% critical value
69.819
47.856
29.797
15.495
3.842

Normalized co-integrating coefficients (standard error in parentheses)
LRGDP
INFLATION
LEXPORT
LIMPORT
1.000000
0.006
-0.140
-0.403
(0.004)
(0.191)
(0.179)

Prob.**
0.002
0.074
0.149
0.333
0.109

Maximum Eigen value test
Statistic
5% critical value
40.135
33.877
20.659
27.584
15.978
21.132
6.799
14.463
2.559
3.841

Prob.**
0.008*
0.297
0.226
0.513
0.108

EXCH
-0.162
(0.059)

**MacKinnon (1996) one-sided p-values
*denotes rejection of the hypothesis at the 0.05 level
Source: Author computation by eviews9,2019.

Since all the series are non-stationary at level, the next
step is to go for differencing so as to make the data
stationary. It is also at this instance, the orders of
integration for the four non-stationary series of this study
were determined. Then the order of integration of a series
is given by the number of time series was differenced in
order to make a stationary series. The output shows that
the rejection of the Null hypothesis for the first differenced
series with intercept and trend at 5% level of significance
for all indicator of economic growth. The unit root test
confirms that each time series was stationary at first
difference chosen level of significance at 5%, that is, each
time series was integrated of order one. Thus, for the result
of other next tests, all the considered macroeconomic
indicator variables are regarded to be stationary at first
difference integrated of order one that is, I (1).

Determining lag order
The optimal lag-length of the lagged differences of the
tested variable was determined by minimizing the Akaike
Information Criteria (AIC), Hannan-Quinn information
criterion (HQIC) and Schwarz Information Criteria (SIC).
For determining the appropriate lag length for the VAR
model, the Akaike information criterion (AIC), Schwarz
information criterion (SIC) and Hannan-Quinn information
criterion (HQIC) were used. The lag length selection
criteria are given in Table 3 below. Assuming that the data
series of the five indicator variables follow a restricted VAR

model, we applied the information criteria to specify the
order. The all criteria select a restricted VAR (1) model as
shown in Table 3 and thus the joint optimum lag length of
order one was considered in the study.

Co-integration test
After checking the stationarity of the variables: LRGDP,
Inflation, LEXP, LIMP and Exchange rate in Table 4 cointegration test was computed. The two common tests for
co-integration is Johansen (1994) maximum likelihood
procedure. The Determination of the number of cointegrating vectors is usually based on the method of two
likelihood ratio (LR) test statistic; the Trace test and the
Maximum eigenvalue test.
The values of the test statistic and critical values (at 5%
level significance) are listed in Table 4 corresponding to the
Eigenvalues. The null hypothesis is rejected when the test
statistic is greater than the critical level. Accordingly, the
co-integration tests of findings indicated that both trace
test and maximum Eigenvalue statistic are significant at 5%
level. Thus, the Johansen co-integration test suggests that
there was long run relationship between inflation, Lexport,
Limport, Exchange rate and economic growth as measure of
Real GDP in Ethiopia.
Based on the results of Johansen co-integration test
which was presented in Table 4, The trace test tells the
existence of one co-integrating equation at 5% level of
significance and the maximum eigenvalue test also
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supports the same thing as the trace test. This implies that
the null hypothesis of no cointegration relations is rejected
at the 5% significance level in favor of the alternative one
which states that there exists one cointegration relation.
Therefore, the rank of cointegration matrix was equal to
one, meaning, there was only one cointegrating equation in
the system. Therefore, Johansen co-integration test shows
that LRGDP, Lexport, Limport, inflation and Exchange rate
are co-integrated. This infers that all indicator variables
have long run equilibrium relationship.

Vector error correction model (VECM) estimation
Having the variables in the VAR model appear to be cointegrated, we continued to estimate the short run behavior
and adjustment to the long run equilibrium, which was
represented by vector error correction model (VECM).
Coefficient estimates of the VEC model were presented in
Table A1(appendix). The result indicates that, the long run
coefficient of LRGDP has a positive long run relationship
with Lexport, and Limport. In opposite direction, it has
negative long run relationship with inflation and Exchange
rate. Therefore, export and import have positive impact on
Real GDP in the long run. In opposite inflation and exchange
rate (currency Us$) have negative impact on Real GDP in
the long run. The long run equation is given as follows:
LRGDPt = 7.65-0.006INFt-1 +0.140LEXPOt-1 +0.403LIMPt-1 0.162EXCHt-1
(16)
The value 0.140 indicate that, a one percent change in
Lexport leads to about 14.0% increase in current Real GDP
(LRGDPt). Similarly, the value 0.403 indicate that, a one
percent change in Limport leads about 40.3% increase in
current Real GDP (LRGDPt). This may be due to the fact that
Ethiopia imports very imperative economic stimulator such
as fuel, machinery, vehicles, iron and steel which is the
basic economic initiators. In the reverse, one percent
change in exchange rate results about 16.2% decrease in
current Real GDP (LRGDPt). Furthermore, the values 0.006
indicate that a one percent change in inflation induces,
about 0.6% decrease in current Real GDP (LRGDPt).
Therefore, export and import, have positive impact on
economic growth measured as Real GDP. On the other hand,
Inflation and exchange rate (currency Us$) has negative
impact on current Real GDP.
In similar case, in the short run, the coefficient of error
correction term of Exchange rate and inflation was
observed to be statistically significant at 5 percent level, by
considering LEXPORT as Dependent variable indicating that
the percentage change in Exchange rate associated with
13.9% increase in LEXPORT in a short run. And again, the
percentage change in inflation exhibits decrement of about
0.91% on LEXPORT in the short run.

Furthermore, in the short run, the coefficient of error
correction term of inflation and LRGDP was observed to be
statistically significant at 5 percent level, by considering
LIMPORT as dependent variable, indicating that, the
percentage change in inflation exhibits the increment about
0.31% on LIMPORT in the short run. Again, in a short run
the LRGDP displays the decrement about 29.3% on
LIMPORT. Finally, in the short run, the coefficient of error
correction term of LRGDP, inflation, and Exchange rate
itself are observed to be statistically significant at 5 percent
level, by considering Exchange rate as dependent variable,
indicating that, the percentage change in inflation is
associated with 2.67% displays the decrement on Exchange
rate in a short run. By applying the error correction term,
we can estimate the following Vector Error Correction
Model.
Modelofreal RGD:
ΔLRGDPt=-0.231*(LRGDPt-1+0.006*INFt-1-0.140*LEXPt-10.403*LIMPt-1+0.162*EXCHt-1+7.65)–0.370*ΔLRGDPt-10.027*ΔINFt-1-0.126*ΔLEXPt-1+0.239*Δ LIMPt-1+0.002*Δ
EXCHt-1+ 0.056
(i)
Model of Inflation:
ΔINFt=3.66*(LRGDPt-1+0.006*INFt-1-0.140*LEXPt-10.403*LIMPt-1+0.162*EXCHt-1+7.65)
-0.632*ΔLRGDPt-10.003*ΔINFt-1+0.315*ΔLEXPt-1-12.201*Δ LIMPt-1+0.059*Δ
EXCHt-1+5.599
(ii)
Model of Export:
ΔLEXPt=-0.117*(LRGDPt-1+0.006*INFt-1-0.140*LEXPt-10.403*LIMPt-1+0.162*EXCHt-1+7.65)-0.021*ΔLRGDPt-10.009*ΔINFt-1+0.128*ΔLEXPt-1-0.069*ΔLIMPt(iii)
1+0.139*ΔEXCHt-1+0.128
Model of Import:
ΔLIMPt=0.013*(LRGDPt-1+0.006*INFt-1-0.140*LEXPt-10.403*LIMPt-1+0.162*EXCHt-1+7.65)-0.293*ΔLRGDPt-10.003*ΔINFt-1+0.218*ΔLEXPt-1-0.296*Δ LIMPt-1+0.045*Δ
EXCHt-1+
0.237
(iv)
Model of Exchange Rate:
ΔEXCHt=2.995*(LRGDPt-1+0.006*INFt-1-0.140*LEXPt-10.403*LIMPt-1+0.162*EXCHt-1+7.65)-0.032*ΔLRGDPt-10.026*ΔINFt-1+0.034*ΔLEXPt-1-1.319*ΔLIMPt-1+0.479*Δ
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EXCHt-1-0.074

(v)

Where: ‘’represent for first difference(D), the value in the
bracket is the error correction term and the coefficients of
error correction term are called adjustment coefficient

CONCLUSIONS AND RECOMMENDATIONS
Conclusions
A stationarity test was carried out using the Augmented
Dickey-Fuller (ADF) and Phillip-Perron (PP) tests. The null
hypothesis of a series has unit root (non-stationary) was
failed to reject for all series under consideration, that
means the series were non-stationary at level. Therefore,
the first differenced series were considered for further
analysis as the corresponding unit root tests indicated the
absence of unit roots. Using annual data set on Real GDP,
inflation, Export, Import, and Exchange rate (US$) for the
period of 1988 to 2018, an empirical analysis has been
made through the vector error correction model. For the
period spanning from1988 to 2018, there was one cointegrating relationship between inflation, export, import,
exchange rate and economic growth measured as rate of
Real GDP. In order to assess whether inflation, exports,
imports, Exchange rate and Real GDP growth are cointegrated using Johansen approach, and the test suggests
that there was long run relationship between inflation,
exports, imports, Exchange rate and economic growth in
Ethiopia.
The VEC model tell us the current real economic growth of
Ethiopia measured as rate of Real GDP is significantly
affected by past one lagged value of its own, inflation,
exports, imports, and exchange rate. The result indicates
that; the long run coefficient of Real GDP has a positive long
run relationship with export and Import. But it has
negative long run relationship with, inflation and Exchange
rate.
In Similar case, exchange rate exhibiting the strong
endogenous influence, in predicting export in the short run
and has weak influence in the long run. Real GDP, import
and inflation are exhibiting the weak endogenous influence,
in predicting export either in the short run or in the long
run. In the first period 45.23% of forecast error variance in
import was explained by import itself in the short run.
Moreover, inflation exhibiting the weak influence, in
predicting import in the short run and strong influence in
the long run. Real GDP, Export and Exchange rate are
exhibiting weak endogenous influence, in predicting import
in the short run and in the long run.

Recommendation
Based

on

the

findings,

the

following

possible

recommendations were made:
(1) The findings show that export has long-run positive
impact on economic growth measured as Real GDP but it
was a small amount in percent (14.03%). Since Ethiopia
has high speed to change the economy through agricultural
development
guided
by
industrialization
policy;
government should highly invest in local industries to
increase domestic tradable production of which would
maintain higher export to reduce impact of inflation, in that
way Real GDP growth rate will increase.
(2) Inflation has negative impact on economic growth in
Ethiopia, so focus should be given to decrease it. In
Ethiopia, there is fast economic growth as well as high level
of inflation at the same time. If the sources of growth are
dominated by inflationary different public investments, it
creates the problems of high inflation existing in the
country's economy.
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Table A1: Estimated coefficients of Vector Error Correction Model.

Cointegrating Eq:

CointEq1

LRGDP(-1)

1.000000

INF(-1)

0.006235
(0.00367)
[ 1.69800]

LEXPO(-1)

-0.140320
(0.03111)
[ -4.51446]

LIMP(-1)

-0.402738
(0.17941)
[-2.24478]

EXCH(-1)

0.162091
(0.05910)
[2.74266]

C

-7.651449

Error Correction:

D(LRGDP)

D(INF)

D(LEXPO)

D(LIMP)

D(EXCH)

CointEq1

-0.231451
(0.14340)
[-1.61399]

3.664949
(1.48592)
[2.46638]

-0.116964
(0.18769)
[-0.62316]

0.013288
(0.11693)
[ 0.11365]

2.995505
(0.93204)
[3.21401]

D(LRGDP(-1))

0.370118
(0.17291)
[ 2.14056]

-0.632883
(30.1688)
[-0.02098]

-0.021963
(0.42084)
[-0.05219]

-0.293188
(0.01242)
[-2.48901]

-2.967220
(0.99301)
[-3.19018]

D(INF(-1))

-0.027469
(0.00941)
[-2.85900]

-0.002789
(0.00102)
[-2.55812]

-0.009191
(0.00290)
[-3.16805]

-0.003136
(0.00124)
[-2.52707]

-0.026692
(0.01166)
[-2.28803]

D(LEXPO(-1))

0.126715
(0.03528)
[3.59120]

0.315844
(0.60919)
[ 0.51846]

0.128998
(0.24599)
[ 0.52442]

0.218109
(0.15324)
[ 1.42333]

0.034886
(0.55337)
[ 0.06304]

D(LIMP(-1))

0.239638
(0.24564)
[ 0.97556]

-12.10522
(15.0042)
[-0.80679]

0.069702
(0.41249)
[ 0.16898]

-0.296987
(0.25697)
[-1.15575]

1.319172
(0.92795)
[ 1.42159]

D(EXCH(-1))

0.002456
(0.03918)
[ 0.06269]

0.059837
(0.21222)
[2.81900]

0.139950
(0.05192)
[2.69510]

0.045402
(0.00409)
[1.10780]

0.479163
(0.22307)
[2.14800]

C

0.056837
(0.04733)
[ 1.20095]

5.599027
(5.69723)
[ 0.98276]

0.128473
(0.07947)
[ 1.61656]

0.237046
(0.07127)
[3.32698]

-0.074101
(0.17879)
[-0.41447]

R-squared
Adj. R-squared
F-statistic

0.651586
0.619367
4.571581

0.615912
0.576615
2.610923

0.768260
0.700513
4.570078

0.589030
0.522402
2.334717

0.556193
0.450609
2.028623

