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                   Abstract 

The relationship between economic growth and inflation has attracted the attention of many 

researchers, Economists and policy makers all over the world. The main target of 

macroeconomic policies is to achieve a high economic growth rate with a low inflation rate; it is 

also believed that a high inflation has an adverse effect on economic growth. On the other hand, 

previous studies on the relationship between inflation and economic growth have revealed the 

complexity of this subject. Those studies come with different conclusions and policy 

recommendation there might be no relationship, a positive relationship or a negative 

relationship between inflation and economic growth. Other studies further show that these 

macro-economic variables might be related either in the short-run or the long-run or both, with 

no consensus on the direction of causality. Therefore, the ambiguity of the relationship between 

inflation and economic growth as represented in both theory and empirical studies warrants an 

investigation into this matter in the context of Ethiopia. The main aim of this study is to decide 

the cointegration between inflation and economic growth in Ethiopia.  In doing so, the study 

seeks to unravel the short-run and long-run dynamics between inflation and economic growth as 

well as establishing the nature of causality between these economic variables. The study  

employs both descriptive and econometric analysis between economic growth and inflation 

relationship using annual data from 1991/92-2018/19 of different economic variables  by 

applying Autoregressive distributive lag (ARDL) model as all variables are the combination of 

I(0) and I(1). The result of the study reveals that, the coefficient parameter of inflation is 

statistically insignificant since its p- value is greater than 5%. Moreover, the study concludes 

that there is no significant relationship between inflation and economic growth in the long run. 

In the short run the result suggests that, for the selected autoregressive distributive lag model, 

there is no relationship between inflation and economic growth. Generally both in long run and 

short run the study finds no co integration between inflation and economic growth. The paper 

discusses the important policy implications of the results. One important policy implication of 

the study is that, by knowing the past values of Economic growth, it is difficult to predict what 

inflation rate will be in the future.  

Keywords: Inflation, Economic Growth, Ethiopia, Cointegration, Granger Causality, 

Autoregressive distributive lag (ARDL) 
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Chapter-One 

1. Introduction    

1.1. Background of the study 

The most fundamental objectives of macroeconomic policies in Ethiopia are to sustain high 

economic growth and macroeconomic stability where inflation is one among many macro-

economic variables. The relationship between inflation and economic growth is one of the great 

interests in macroeconomics and monetary policy.  

Many researchers have concentrated on different countries and country groups and have 

employed diverse proxy variables and methodologies to show the relationship between inflation 

and economic growth. Empirical results and policy recommendations are widely different and 

sometimes in conflict. Different researchers examined inflation-economic growth nexus and 

came up with dissimilar findings. Some of them said inflation  is  essential  for  economic  

growth  or  it  is  hurtful  to create a  significant  debate  both  empirically  and  theoretically.   

Some  consensus  exists,  suggesting  that   the macroeconomic  stability, particular  defined  as  

low  inflation,  is  positively  related  to high economic growth. The difference relationship 

between these two economic variables is highly dependent on the economic condition of the 

world.  

After the Great Depression, during the rise of Keynesian economics countries have been 

effective in applying Keynesian policies. The increment of aggregate demand increased not only 

production but it has also increased the aggregate price level which enhance the inflation rate in 

the country. Besides to that,  the  1970‟s  inflation  was  not  seen as  a  danger  to  the  economy, 

but  rather  it  was considered to boost economic growth. (Snowdon and Vane 2005). 

The economy of Ethiopian has gone through many stages of Economic growth and inflation 

relationship. In Besides to that, before 2003, Ethiopian was well-known country when compared 

with small economic growth by recording low inflation country. During this period the average 

growth rate was 2.6% while the inflation was 7.5%. Accordingly, inflation was not an issue 

rather than economic growth during this period. This was mainly explained by practical 

government budgets surplus and a restrictive monetary policy (Alemayehu and Kibrom, 2011). 
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Beyond  2004, except in 2009 and 2013, when inflation  was  at  a  single  digit  level,  inflation  

was  beyond  the  comfort  zone;  researchers, policy  makers  and  economists of   the country  

had  been  hovering  around  double  digit  inflation. During the same period, however, 

Ethiopia‟s economic growth, which is mainly determined by public investment in main 

infrastructure projects, averaged 10.7% (World Bank, 2014). This stage of growth is the fastest 

that the  country  has  ever  experienced  and it  also  exceeds what  was  achieved  by low-

income  and  Sub-Saharan  African  countries  in that period  (World  Bank, 2015). 

According to Ministry of Finance (2015/16), the world economy grew at the lower than expected 

rates of 3.2 percent in 2015 and 3.1 percent in 2016. The initial growing prediction was 3.8 

percent for 2015 and 3.7 percent in 2016. The Ethiopian economy has reached uprightly with a 

growth rate of 3.1 percent in 2015/16. The inflation rate was significantly down to 0.9 percent– 

one of the neither most in several decades. The good  concert of Ethiopian economy was   also  

caused  in  the  unemployment  rate  going  down  to  7.4  percent  for  the  quarter ending June 

2016, from 7.8 percent for the same period in 2015. The  country  practiced  a  higher  Gross  

Domestic  Product  growth  rate  of  3.4%  in  fiscal year 2015-2016 as compared to 3.0% in 

fiscal year 2014-2015. Inflation rate was very low at 0.9% as at June 2016, which is the lowest 

rate in greater than 25 years. 

According to National Bank of Ethiopia Annual Report (2016-17) a severe drought and the weak 

global environment have seriously affected during the past year 2015/16.  Due to that in 2015/16 

the output growth slowed fails down to 6.5 percent, which was improved by effective and timely 

strategy responses to the drought and buoyant industrial and services sectors. 

According to IMF‟s (2016/17) report, the broad money-supply growth was 37.5 percent at the 

end of March 2017, which had previously projected a growth of 24 percent. Such a main 

inflationary period could  reverse  the  significant  enhancement in  poverty  decline  in  rural  

areas and  might worsen Ethiopia‟s chronic food insecurity.  The rate of inflation is expected to 

keep on single digits in the medium term as the reserve money stays in line with nominal gross 

domestic product (NGDP) and government borrowing remains steady with monetary policy 

goals. The National Bank of Ethiopia is working on creating a secondary market for government 

securities to efficiently pursue indirect policy tools in its monetary policy actions. To further 

support its monetary policy context, a forecasting team has been set up under the Economic 
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Modeling and Statistical Analysis Directorate to progress liquidity monitoring and forecasting. 

(IMF, 2016).   

There are diverse empirical studies on the possible sources of inflationary situation in Ethiopia.  

The  key sources of inflation deliberated in the literature  are: the  rise in money supply 

unwarranted by the level of output growth, the nature of investment in the  country, the spreading 

the national deficit and ways of financing this deficit,  the  inefficiency within  government 

controlled  organizations,  soaring  of  oil  prices  and  others.  According to them   contrast,  the  

government  disputes  that  the  inflation  is  due  to  rapid economic  expansion  that  has  come 

to pass  in the country.  It also specified that oil prices and increase in world food prices as the 

likely causes of the inflation (Geda and Tafere, 2008). 

1.2. Statement of Problem  

The problem surveyed by the present study is the relationship between economic growth and 

inflation in the Ethiopian economy. There is a rising body of literature on the inflation-growth 

nexus regarding Ethiopian economy as well as other African countries. Though  there  are  

plentiful  studies  regarding to the relationship  between  inflation  and  economic  growth  is  not  

well  defined.  

There is a vast dissimilarity on the relationship between inflation and Economic growth both on 

theoretical and empirical basis. The present-day empirical disagreement of the relation between 

inflation and economic growth is due to the sign and significance of the linear relationship. 

Regardless of this divergence, recent research findings agree on  the non-linear relationship that 

positive, negative and  stable  inflation  is  positively  related  to  growth  while  high  and  

unstable  inflation  has a depressing  effect  on  the  growth  of  the  economy. The two 

macroeconomic concepts, inflation and economic growth have received the care of economists 

and policy makers around the world and there were reaching different conclusions: some argued 

that there is a negative; some argue that there is a positive and some argues that there is no 

relationship between inflation and economic growth.  

Globally, there is a debate both theoretically and empirically about the relationship between 

inflation and economic growth. Some like Xiao (2009), say it is positive, while others, like 

Hossin (2015), claim it is negative. Diverse theories also confirm the controversy. Monetarists 
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say that higher inflation retard economic growth; whereas structuralisms advocate that inflation 

is necessary for economic growth (Raj, Mukherjee, Mukherjee, Ghose, & Nag, 2007).   

During the periods of 1991 and 1992 growth rate of GDP was negative 7.2 and 9 percent 

respectively, whereas inflation displayed more than one digit rate, i.e., 20.9 % and 21 % 

respectively. During these fiscal years, the Ethiopian economy was exposed to mixed 

performance of both positive and negative real GDP growth rate. (IMF, 2015). This specifies that 

in the first periods of the transitional government, the country had comparatively high inflation 

rate without a good economic performance. Later, from 1993 to 1997 the growth rate of Gross 

Domestic Product was positive, ranging from 3.5 % which is somewhat low because of drought 

to 13.4 %. But this could not be maintained in 1998 because of the Ethio- Eritrean war, which 

accounts for negative 4 % growth rate. However, the rate of inflation during the period of 1993-

1998 was relatively good, with a maximum of 13.4 % in 1995 and a minimum of negative 6.4 % 

in 1997, related to 1991 and 1992. Near the end of neo-liberalization period and at the start of 

application of millennium development goals in the years of 1999- 2001,economic growth and 

inflation rate, respectively, were 6.4 % and 1 % per annum on average  (IMF, 2015). 

Some of the studies conducted on the relationship between inflation and economic growth   have 

already investigated the existence of a relationship between inflation and economic growth. 

(NBE, 2013/14).  

As it was stated by Alemayehu and Kibrom (2008) before the year 2002/2003 there is a positive 

relationship between inflation and economic growth. However, starting from the period 

2003/2004 the co-movement of inflation and economic growth are no longer continued rather 

reversed. 

As indicted in Rutaysire (2013), it is now commonly believed by different policy makers, macro-

economists and central banks, that the core target of macro-economic policy is to realize high 

economic growth with low inflation rate and believed that high level of inflation rate negatively 

affects the economic growth of a country, by failing the people‟s confidence on economy, 

decreasing productive investment in the way that search for higher interest rate by lenders to 

keep themselves. Inflation rate, outside its threshold level, will  highly affect welfare negatively, 

raise the current account deficit, lessen investment by minimizing  saving and  consumer 
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consume more since real value of saving erodes over time which is the result of  ineffective 

allocation of factors of production, which in turn lessen economic growth of a country (Raj et al., 

2007).  

 Nonetheless, this research tries to fill the gap by eliminating the data mixing problem among 

different regimes in the study area, Ethiopia.  Other studies  faces the problem of mixing data of 

one regime to the other, pure communist regime where there was no private investment in the 

economy with the current market oriented economy when there is private investment. The 

outcome of such mix of data may lead to wrong conclusions and hence wrong policy implication. 

This problem is over come in this study by just focusing on the period after the post socialist 

regime. Second, the contradictory  views on the relationship between inflation and growth  not  

only  in  overall  literature  but  also  in  Ethiopia is interested  this  paper  and contributing to the 

awareness in this area. Third, is the presence and omission of variables in both growth and 

inflation models given the characteristic of the Ethiopian economy.  

1.3 Objective of the Study  

 The main objective of this study is to express the relationship between inflation and economic 

growth in Ethiopia. To realize the general objective, the researcher assesses the following 

specific objectives: 

 To test the short-run and long run relationship between inflation and economic growth in 

Ethiopia.  

 To determine whether inflation targeting contributes to lower economic growth in 

Ethiopia 

 To identify policy implications of inflation-economic growth relationship for the 

Ethiopian economy. 

1.4 Research Questions  

This study investigates the relationship between inflation and economic growth, and evaluates 

the causal relationship between inflation and economic growth in Ethiopia. Therefore, at the end, 

this study would answer the following questions: 

 Is there a significant relationship between economic growth and inflation in Ethiopia?  

If there, is the relationship between these economic variables positive or negative?  
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 Is  the  causality  relationship  between  economic growth  and  inflation  bidirectional, 

unidirectional (either  from economic growth  to inflation or from inflation to economic 

growth) or no causality relation? 

 What policies can be laid in place to support economic growth without causing an 

exploding inflationary reaction? 

1.5. Significance of the study 

In recent times, economists, policy makers and researchers seem to agree that high rates of 

inflation cause problems, not for some individuals, but for aggregate economic performance. 

High inflation and low economic growth are maybe the two most central challenges that face the 

Ethiopian economy and policy formulators in Ethiopian economy today. There is a very common 

problem in Ethiopian economy, which is high level inflation and low level economic growth. 

This study tries to find the relationship between inflation and economic growth in the context of 

the Ethiopian economy. 

The significance of the study is to provide policy assistance for the monetary policy makers and 

researchers with regards to the relationship between inflation and economic growth in Ethiopia.    

1.6 Hypothesis  

The following hypothesis would be tested; 

               H0: Inflation rate has no significant relation with economic growth of Ethiopia.  

                H1: Inflation rate has a significant relation with economic growth of Ethiopia. 

1.7 Methods and Data 

To achieve the objectives of the study, the researcher used the long run and short-run co 

integration relations between inflation and economic growth for the Ethiopian economy by using 

the model of autoregressive distributive lag (ARDL) which is applied on empirical annual data 

from 1991/92 to 2018/19 fiscal years. 

To identify the relationship between inflation and economic growth the researcher used time 

series analysis in econometrics. Co-integration modeling is mostly used for long-term forecasting 

and long-run relationships (Lin and Tsay 1996).  
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The data for the relevant variables are obtained from National Bank of Ethiopia, World 

Economic Outlook (2019) of the IMF in comparison with publications from the Central 

Statistical Office (CSO) and World Bank. The annual data are analyzed from the year 1991/92 to 

2018/19 which includes 28 year observations.  All  these  methodological  issues  and  

disaggregation  methods  will  be  discussed  in  third chapter. 
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Chapter Two  
2. Literature Review 

The literature review part has three main sections. The first section discusses the appropriate 

theoretical studies concerning to inflation and economic growth. The second section discusses 

the global empirical studies and their conclusions related to the study area. The last section 

concentrated on the studies carried to cognize the relationship between inflation and economic 

growth in the study area; Ethiopia. 

 2.1 Theoretical Literature Review  

The area of economic growth and inflation are not a new topic in economic theories. In this 

section, there is evaluation of different economic theories, which focus on the relationship 

between inflation and economic growth.  

2.1.1 The Classical Economists View 

The Classicalists undertake that there is continuously a full  employment  of  factors of 

production and  thus  income and capital are  constant, so  that an  increase   in  money supply 

will not have any effect on economic growth but directly raises  price  which is the general price 

level  which invites the inflation to the economy.(Cottrell 1997).  

According to classicalist‟s quantity theory, a rise in money supply leads to a rise for quantity 

money at hand among the customers and manufacturers having no consequence on the level of 

output. The increment in the level of money at the hand of agents raises the demand for goods 

and services produced at full employment. This increment in demand for goods and service 

produced at full employment leads to a rise in inflation (Dimand 2005). 

2.1.2. The Keynesian Economists View 

The Keynesians Economists  impression  of  potential  output  as  a  level  of gross domestic 

product  where  the  economy  is  at  its optimum  level  of  production  given  institutional  and 

natural  restrictions. This level of output tells to the non-accelerating inflation rate of 

unemployment. (Dornbusch, 1996).  
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Keynes claimed that  if gross domestic product surpasses its  potential,  that  is  unemployment  

is  under  the non-accelerating inflation rate of unemployment (NAIRU), inflation  will  

accelerate  as  suppliers  raise   their  prices  and  built-in  inflation  deteriorates and if gross 

domestic product (GDP) decreases below its potential level, that is unemployment is above the 

NAIRU, inflation will slow  as  suppliers  attempt  to  fill  excess  capacity,  by  cutting  prices  

and  undermining built-in inflation (Ghosh and Phillips,1998). 

In summary, Keynes argued, if Gross domestic product is equal to its potential and the 

unemployment rate is equal to non-accelerating inflation rate of unemployment, then the rate of 

inflation would remain constant, which means there are no supply shocks in long run. That is  

rate  of  unemployment  is  given  and  equal  to  the  natural  rate  of unemployment, while there 

are a large number of possible inflation rates that can prevail at that unemployment rate (Gokal 

and Hanif, 2004). 

2.1.3 The Monetarist Economists View 

Milton Friedman proposed Monetarist‟s view which basically highlighted several main long-run 

properties of the economy, (Leeson, 1994). Milton recommended  that  inflation was  an  

outcome  of  a  rise  in  money supply  or  velocity  of money  at  a rate  higher   than  the  rate  of 

economic growth.  The Quantity Theory of Money correlated to inflation and economic growth 

by only  relating  the  aggregate  amount  of  spending  in  the  economy  to  the  aggregate  

amount  of  money  in existence (Leeson,1994). 

According to Monetarists‟ opinion, there is a direct long-run relationship between inflation and 

economic growth, in case that the economic growth is go together with by the decline of 

unemployment and fall  in the cost of production prominent to price inflation (Ramalho 2011).  

However as Ramalho (2011) renowned the short-run relationship happens if and only if the 

policy measure to raise the total demand is not anticipated. In this case, when employers adjust 

their expectations the total output of the economy corrects to its natural rate at the vertical long-

run Phillips Curve sendoff the high price. As a result, a rise in money supply will also rise the 

price level without affecting the total output and then will the long-run trade-off between 

inflation and economic growth (Friedman 1976). 
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In summary, Monetarism  put forward  that  in  the long-run, prices  are essentially  affected by 

growth  rate  of  money, whereas the money supply have  no  real  effect on economic growth. 

However, inflation occurs if the growth of money supply of one country is higher than the 

economic growth rate of that country. 

2.1.4 The New Classical Economists View 

The neo-classical  models  was  proposed  by  Solow  (1956)  and  Swan (1956) which showed   

the diminishing  returns  to  labour  and  capital  one by one   and  constant  returns  to  both 

labour and capital.  According to neo-classical model technological change substituted   the 

investment which is the growth  of capital  as  the  main   factors of production  which explain 

the   long-term economic   growth and  which was expected  by  Solow  and  other  growth 

economic   theorists  to  be  control  exogenously,  that  is, autonomously of all other factors, as 

well as inflation  rate (Todaro,2000). 

According to the Tobin (1965) presented money to the Solow-Swan model as an asset rather than 

capital accumulation. He stressed that inflation rises in the economy gives the opportunity cost of 

holding high amount money supply which, increase   the capital accumulation and in 

consequence supports the economic growth of country. 

The other New Keynesian economist Stockman (1981) investigated that the  neoclassical growth 

model with inelastic labour supply  and  clarify   that the  rate  of  money  growth  has  not only  

transitional effects on economic  growth of per-capita income, if money is held to satisfy a cash 

in-advance  constraint for  consumption. The estimation when inflation rate increase it erodes the 

purchasing power of money.  This forces  firms  to fails to  purchases  of  both  cash  goods  and  

capital,  resulting  in  a  decline   in  the  steady state  level  of  output.  Consequently, Stockman 

(1981), money  is excellent  unbiased  in  the  long  run  if  only  consumption  is  subject  to  the  

cash in-advance. Contrary  to  Stockman‟s  (1981)  conclusion,  Zeria  (1991)  found  that  even 

cash in-advance constraint  hold  for  consumption.  According to Zeria‟s Cash in-advance 

model, high rate of inflation raise the amount of inflation tax firms pay as firms hold money 

because of overdue deposit.  This in turn reduces profitability and slows down capital 

accumulation and growth.  
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In summary, many New Keynesian economists propose that inflation will support the long run 

economic growth by increasing the capital accumulation which assesses the positive relationship 

between inflation and economic growth. However rise in inflation or the expectation inflation 

immediately fails down the wealth of people by decreasing the  rate  of  return  on  individual‟s 

real money balance  which encourage, people to  save more by switching to assets, increasing 

their price, thus driving down the real interest rate. When people save more, more capital 

accumulation would be accelerated which gives economic growth of one country (Khan, 

Senhadji 2001) 

2.1.5 The New Keynesians Economists View 

The New Keynesian economics is a school of modern-day macroeconomics that tries to 

deliver microeconomic foundations for Keynesian economics. According to the new Keynesian 

school of view the aggregate demand increases as the real money balances decreases with the 

price level. The main concern of neo-Keynesian theory is productivity, because, declining 

productivity signals diminishing returns to scale which consequently, fails the inflationary 

pressures, resulting mainly from over-heating of the economic growth and widening the gap of 

output (Aminu and Anono, 2012) 

According to New  Keynesians  high  inflation  has  a  negative  impact  on  economic growth   

and  economic instability. To attain the rapid economic growth and to have fair distribution of 

income stable and low level of inflation rate should be exist. For them declining money supply to 

decline inflation leads the recession due to price rigidities. According to the new Keynesians 

economists view, in order to set monetary policy there has to be previous full and accurate  

information about future values of inflation and economic growth. In inflation targeting 

monetary policies, credibility of the policy is very important and hence the central bank‟s 

deliverance plays a crucial role in this case. Inflation can generates costs in the economy which 

includes the costs of anticipated inflation and costs of unanticipated inflation (Ambler 2008 ). 
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2.1.6 Endogenous Growth Theory  

According to Endogenous growth theories many economic variables; among one is inflation 

which decreases the rate of return, by increasing the capital accumulation and falls down the 

economic growth rate (Gillman, Harris and Matyas, 2002). 

The endogenous growth theory economists noticed that when money is introduced in the budget 

constraint in a model of human capital accumulation, a rise in the rate of inflation negatively 

affects both consumption and supply of labour. De Gregorio (1993) argued that inflation might 

have critical effects also on the accumulation of physical capital. In addition to that he argued 

there exists a negative relationship between inflation and economic growth ( Gomme,1993). 

The designated  forms  of  endogenous  growth  economies  discover  that  the inflation  rate  

effects  on  growth  are  small.  The efficient  allocation of scarce resource is to satisfy  the  

condition  that  the edge  value  of  the  last  unit  of  current  consumption  equals  the  change  

in the cost  of  the  last  unit  of  work.  The increment in inflation rate reduces the marginal value 

of today‟s last unit of consumption which encouraging workers to work less. With less  labor 

force,  the  marginal  product  of  capital accumulation   is  permanently  reduced, resulting  in  a  

slower  rate  of  capital  accumulation. In this  economy,  eliminating  a  moderate  inflation  rate  

(for  example,  single digit percent)  results  in  only  a  very  small  (less  than  0.01  percentage  

point)  gain in the growth of output (Gomme,1993). 

In conclusion, according to endogenous growth theories there is negative relationship between 

inflation and economic growth.   

  2.2 Empirical literature review 

Many global papers were done to assess the relationship between inflation and economic growth 

around the world both in developing and developed countries. Some countries of them are on a 

cross-country basis and others have studied it on a specific country basis. 
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2.2.1 Cross country Empirical Literature Review 

Diverse studies have found across-country evidence supporting the view that long-term 

economic growth is adversely affected by inflation. The cross country empirical   review tries to 

show the relation between inflation and economic growth in different countries mostly in African 

countries and East African countries in particular. 

According to Dotsey and Sarte (2000) the effects of inflation is inconsistency on economic 

growth. They used the neo-classical growth model with money included as an explanatory 

variable.  The study of the authors reveals that at the steady state of economic growth is highly 

affected by higher average inflation negatively.  This is because of the fact that the higher cost of 

transaction that inflation causes to the money market in the economy. Additionally the authors 

argue that there is positive cointegration between inflation and economic growth in the short-run 

through protective savings.  Throughout   precautionary savings, increasing inflation volatility is 

positively correlated to Economic growth, but negatively correlated to the welfare of the 

economy. In the whole studies, the negative effect of inflation outweighs the positive impact of 

inflation; by supporting the outlook that rise in the level inflation has a negative effect on 

economic growth. 

The other famous economist, Fischer (1993), studies the effect of macroeconomic factors in 

economic growth and its role to economic growth by including inflation.  By doing that the 

researcher found that economic growth is negatively correlated   to  inflation  and   absolutely  

associated  with  good  fiscal  performance  and  exact foreign  exchange  markets.  Growth  may  

be  associated  to  uncertainty  and  macroeconomic  instability where  temporary  uncertainty  

about  the  macro  economy  potential  investors  to  wait  for  its resolution,  thereby  reducing  

the  investment  rate  (Pindyck  and  Solimano  1993). This  study  suggested  by both  cross-

country  evidence  and  comparison  over  time  for  countries where the rate of growth has 

increase in relation to an boosted  the rate of inflation. Fischer recommends that, since there are 

no good arguments for very from top to bottom rates of inflation, which was produced by the 

government should controlled by the government again.  The inflation rate is an indicator of 

macroeconomic stability which includes economic growth of one country and the total capability 

of the government to manage the economy of that country. 
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Nathan (2015) investigated the relationship between inflation and economic growth by using 

panel data. The study found that there is directional Granger causality between the two economic 

variables inflation and economic growth. In  this study inflation is negatively correlated with 

economic growth  as well with capital formulation by giving policy bring and maintain the 

optimal economic growth with together of capital accumulation.  

Wiza (2014) finds that the relationship between economic growth and inflation in the South 

African economy. The study shows that there is a debate about the relationship between 

economic growth and inflation is significant for the conduction of monetary policy. Depending 

on the relevance of the study, an important number of models and theories in the 

macroeconomics literature analyze. The study concludes that there is positive correlation 

between inflation and economic growth in South African economy. 

Bruno and Easterly (1996) analyzed the belongings of inflation on long-term economic growth. 

The study use panel data of 26 countries over a period of thirty-one years from 1961 – 1992 was 

used. They  recognized  countries  that  showed  more  than  40%  inflation  rate  and  the  growth 

performance of these countries is assessed before,  during and after the occurrence of the high 

inflation crisis. The study of their analysis shows that a higher level of inflation harms economic 

growth and lower inflation has less cost on the economy. They also conclude that the high 

inflation in the 70‟s and 80‟s had affected tentatively the economic growth of the countries under 

study. 

Miftahu and Rosni (2017) studied the relationship between inflation and economic growth. The 

study show the relation between inflation and economic growth using different variables 

including GDP growth in order to deliver better understanding on how inflation rates affects the 

preferred level of economic growth. The study identifies the possible relationship between 

inflation and economic growth that may accelerate the process of realizing the possible policy 

options to be assumed towards achieving sound macroeconomic growth. The study concludes 

that the current inflationary trend is negatively affecting the realization of sustainable 

development and growth. This implies that one of the necessary requirements for attaining the 

desired growth level to control the excessive increase in inflation rate. 
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Nyongesa, Eunice and Odhiambo (2017) studied the relationship between inflation and growth in 

East African Community Countries using a panel data for selected east African countries to show 

the relationship between inflation and economic growth in the community for the period the 

period 1990-2014. According to this study the economic growth model is  developed to  clarify 

the  fixed  exchange  rate, rate  of  inflation and  intermediate  exchange  rate  ,  investment,  civil  

unrest  and  hyperinflation ,as exchange rate, civil unrest where hyperinflation;was  measured  as  

a dummy  variable.  The study advises that correlation analysis showed that inflation had a weak 

relationship between economic growth and inflation by using co integration analysis.  The study 

found that there exist a long run relationship between economic growth and inflation whereas 

causality analysis found that economic growth causes inflation however the effect was effective 

after 2 years for all countries in the sample, which means that economic growth can be used to 

predict inflation for all East African Community Countries, which  policy recommendation as an 

increase in the general price level (inflation) has been detrimental to sustainable economic 

growth in East African Countries. The of the study is very  important for the policy implications  

as well for the governments and policy makers of East African Countries to concentrate on 

options that keep inflation rate which  moderate and stable the  minimum fluctuations and 

uncertainties in financial sector of these economies. This study efforts would eventually boost 

capital formation activities hence improve economic growth.  

Ferdinand and Isidore (2014) indicate that the long-run and short-run economic growth and 

inflation. The study studies the relationship between economic growth and inflation using 

quarterly data from 1986Q1 to 2012Q4. The study hires the error correction model and co- 

integration which reveals that government expenditure, capital labour force and money supply 

have a positive impact on GDP. Furthermore, inflation and interest rate has a decreasing impact 

on economic growth. The study recommends to the policy makers and government targeting that 

inflation as monetary policy and government to increase expenditure in the area of infrastructure 

development and human capital to increase output. 
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Martin and Veerachamy (2017) studied the impact of inflation on economic growth, which 

objective was to review the theoretical as well the empirical impact of inflation on economic 

growth. Accordingly, the theoretical literature point out that the relation between inflation and 

economic growth can be neutral, positive or negative. Also the empirical conclusions are varied 

depending on the methodology employed by the researchers the  economic variables  conditions 

as well as  data used, nature of the study whether cross section, panel data or country specific and 

time period of the study as well as the economic growth. The study proved that the relationship 

between inflation and economic growth are  influenced by factors such as model and statistical 

analysis employed, data used, nature of the study whether panel data, cross section or country 

specific studies and time period of the study.  

2.2.2. Empirical Studies in Ethiopian  

 There are many studies about economic growth and inflation in Ethiopia. In this section, the 

researcher attempt to briefly review different studies related to this study in Ethiopia 

Alemayehu and Kibrom (2008) conceded an empirical study to classify the forces behind the 

recent inflationary pressure in Ethiopia.  The Quarterly data for the period 1994/5 – 2007/8 is 

used. They used vector autoregressive  based error correction estimate model after the  

cointegration  vectors  are  identified  for  the  models  of  food  and  non-food  inflation,  a  

single  error correction  model  is  estimated  for  both  models.  In this study, it is found out that 

one of the sources of food inflation is the rise of money supply. The reason given for this is the 

low level of income among households. Given the low level of income, an increase in income 

leads to higher food inflation because households spend their additional income on food items. 

These authors recommend  that  policy  makers  cool  down  economic  growth  through  fiscal  

and  monetary conservatism.  Hence,  it  can  be concluded  that  there  is  a  negative  

relationship  between  inflation  and  economic  growth  in Ethiopia.  
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Loening and Takada (2008) examined the dynamics of inflation in the short run using error 

correction model fitted with monthly observations.  The result shows that the nominal exchange 

rate and increased money supply significantly affect inflation in the short run and that monetary 

policy in Ethiopia triggers price inertia, which has large and determined effects. A simulation  

suggests  that  monetary  policy  alone  may  be  unrealistic  to  control  inflation effectively.  To  

circumvent  an  extreme  tightening  with  discouraging  impacts  on  growth, additional  

measures  are  needed.  These  should  improve  the  transparency  and  credibility  of monetary  

policy and  reduce  structural  barriers  that  affect  price  formation  and  market efficiency. 

Michael (2008) examined the basic factors that affect the rate of inflation and assessed the short-

run and long-run relationships between economic growth and inflation in Ethiopia using the 

annual data of relevant variables for the period 1971 – 2006. To see the short-run and long-run 

relationships between inflation and growth, he employed error correction and co-integration 

model. The findings of the study show that money supply is the main factor for the rising 

inflation and that an increase in gross domestic product has a price reducing effect. From the 

study, it appears that there is a negative relationship between economic growth and inflation.     

Ayalew (2000) find  out that  if  there  is a  trade-off  between  unemployment and inflation, 

long-run determinants of inflation in the country and whether the Ethiopian economy affords 

stabilization, by using  quarterly data over the period of 1973(Q2) – 1999(Q4). To show the 

trade-off between  unemployment and  inflation,  he  has  measured  unemployment  by  

estimating  the  potential output and taking the difference from the actual output. To estimate the 

trade-off between inflation and unemployment, inflation is explained as a function of 

unemployment. The estimation result disclosed that there is no trade-off between the inflation 

and unemployment under study.  To  see  the  long-term  factors that affect   the   inflation  in  

the  country; the  explanatory variables  that  are  used  are    money  supply,  world  price  index, 

inflation  inertia,  unemployment, drought  and  war.  The estimated result shows that structural 

variables such as unemployment of resources explain inflationary pressures quite well in 

Ethiopia. Generally, the main finding of this study implies that as unemployment level decrease 

inflation also decrease, which shows there is positive relationship between inflation and 

unemployment according to this study in the Ethiopian context assuming that the lower rate of 

unemployment is accompanied by higher economic growth.  



 

18 
 

Birru, Durevall and Loening  (2010) develops error correction terms that measure deviations 

from equilibrium in the money market, external sector and agricultural market to evaluate the 

impact on inflation of excess changes in food, money supply and non-food world prices and 

domestic  agricultural  supply  shocks  in  Ethiopia. Their main purpose  is  to  express the  

determinants  of  the  current  widespread of  inflation  in  the  country.  Since Ethiopia is a one 

of developing country with large agriculture sector dominance; it is very important to give due 

emphasis to food inflation. The result shows that general inflation in Ethiopia is relatively 

associated with food in the economy and agriculture, and that the international food crisis had a 

strong impact on domestic food prices in the long run.  

The Empirical finding by Teshome (2011) explains the relationship between inflation and 

economic growth in Ethiopia using  statistical  analysis,  even  though  the researcher states  that  

it  is  challenging  to  specify  the  exact  relationship  between economic growth and  inflation 

However, one must revise the structure of government spending and the nature of economic 

growth.  By comparing the rate  of  economic  growth inflation  of Ethiopia  to  that  of  Sub  

Saharan  Africa,  he  explains  how  economic growth   is affected by inflation through time. 

Using statistical comparison of the rate of economic growth and inflation, he tries to figure out 

the relation between them from 2004 to 2010. Accordingly, economic growth was affected 

nonlinearly in the country by inflation. Between 2004-2006 economic growth and inflation    has 

positive relationship while from 2006-2008 they have negative correlation.  Despite the variation 

in the magnitude between 2008 and 2010, he states that economic growth and inflation has 

positive relationship. 

Fekadu (2012) investigated that the relationship between economic growth and inflation in 

Ethiopia. The study examines the relationship between these two economic variables in Ethiopia 

using yearly data gained from the world economic outlook database of International monetary 

fund for the period 1980 to 2011. A vector auto regression model was estimated by differencing 

the variables once to avoid problems related to using non stationary data.  The findings were 

interpreted carefully as it depends on the nature of the economy being studied and the underlying 

sources of economic growth and inflation the Ethiopia. According to this study the economic 

growth reduces inflation if the underlying sources of economic growth are noninflationary which 

includes increase in production and productivity. But if economic growth comes from sources 



 

19 
 

which raise the money supply above the level of output production, it creates problems of too 

much money chasing too few goods which in turn results in price increment. The assessed model 

appears robust to standard misspecification tests. The study shows that there exist a long run 

relationship between inflation and economic growth in Ethiopia. Vector error correction 

estimates specify that economic growth significantly decline the inflation in short run.  In long 

run, if inflation had before been larger than normal share, then economic growth causes inflation 

to be lower. The error correction terms are statistically significant to show that if both economic 

growth and inflation are out of equilibrium, inflation will adjust to reduce the equilibrium error 

in the long run. 

Abis (2013) studies the relationship between economic growth and inflation by using quarterly 

data from 1992Q1 to 2010Q4. In doing so, the researcher arise the policy by raising the question, 

what is the threshold level of inflation rate for the Ethiopian economy? He used Engle-Granger 

and Johansen co-integration tests to found out that the relationship between these economic 

variables, as such a way that he found positive long-run relationship between inflation and 

economic growth. The main objective of the study are to observe the relationship between 

economic growth and  inflation in the long run and short run by considering inflation  at that time 

as long run determinant. The study also search for optimum level of inflation that economy hold 

without the growth being affected negatively. The result of the study shows that inflation 

expectation is the independent variable in model of inflation that largely explains the rate of 

inflation. The study also recommends that the Ethiopian government not only aim to combating 

inflation but also should have to consider the economic position of the country. 

Finally, Ashagire (2015) study found that achieving low and stable inflation level with high 

economic growth is the macroeconomic policy objective of Ethiopia specifically and many 

countries of the world. The researcher examines whether there is a threshold effect between 

economic growth and inflation in Ethiopia for the period 1971 to 2013 using annual data and 

hansen‟s threshold autoregressive model. The empirical result didn‟t support the existence of 

threshold effect between inflation and economic growth in the period of study. The likely reason 

for the non-existence of non-linearity might be linked to the non-appearance of the absence 

market led economic system and the low financial sector development of the study period mainly 

in first 25 years. The informational friction that delays with the efficiency of the financial system 
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which finally inhibits long-run economic growth might be absent in the study period. Due to the 

fact that when there is small number of observations, the outcome should be interpreted with 

caution which this study faces.  

In  general  there  are  conflicting  theories  and  empirical  findings  regarding  the  relationship 

between economic  growth and  inflation. The relationship between these two macro-economic 

variables is extensively studied both in cross country by using panel data and single country 

using time series data. However, in case of Ethiopia due to stable macro-economic history of the 

country, the subject of relationship between inflation and economic growth is not exhaustively 

studied with formal modeling and appropriate econometric procedure.  The area of this study  

started  to  be  discussed  mainly  after  2004/5  when  the  economy  began  achieving  rapid  

growth associated  with  higher  inflation. 
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Chapter Three 

3. Data source and methodology of the study  

 3.1 Introduction 
Having a suitable data and managing the variables included in the model is necessary for not 

only empirical analysis but also for validity of the research hypothesis. The methodology and 

variables included in this study are selected taking into consideration their comparative 

importance on the empirical and theoretical basis.  The data covers the period from 1991/92-

2018/19. 

The selected variables are taken on annual basis from the National Bank of Ethiopia, World 

Economic Outlook (2019) of the IMF, the Central Statistical Office (CSO) and World Bank. This 

period was assumed due to the obtainability of correct annual data and the methodology used in 

the analysis by having the following variables  

Real Gross domestic product (RGDPt): is the dependent variable for the model considered in 

this study, which is an aggregate measure of the size of an economy adjusted for price changes 

over a time. The empirical and theoretical literatures stress that there is no as such a clear and 

vivid relationship between these two macroeconomic variables. Gross domestic product is the 

value of all final goods and services produced in the country for a given period of time which is 

measured in local currency birr for this study case. The market value of gross domestic product 

depends on the actual quantity of goods and service produced in a given period of time and their 

relative price. Real gross domestic product was used to capture the overall economic 

performance based on constant national currency of the country, which is from 1991/92-2018/19. 

Inflation rate is calculated as annual percent change of average consumer price index. Data for 

inflation are averages for the year of from 1991/92-2018/19. Basically to disclose the type of 

relationship between the level inflation and economic growth, it seems natural to take inflation 

rate as a variable to be explained and in fact many international researches stick to this approach 

Broad Money Supply (M2t): is a measure of the domestic money supply that includes M1 plus 

Quasi-money which includes savings and time deposits, personal balances in money market 

accounts and overnight repurchase agreements. M2 is the money which is quickly converted to 

M1. The national bank of Ethiopia takes the broader definition for money or M2 as money 

supply and in this study; this definition of money is used as money supply and measured in local 

currency which is in birr for this study. 
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Investment: - is any asset or property right held for the primary purpose of preserving the wealth 

or earning an income. Sustainable economic growth is highly determined by the rate of 

investment, which in turn is mainly determined by the national savings level. An investment 

involves a long relationship and reflecting a lasting interest of and control by an entity resident in 

one economy in an enterprise resident in an economy other than that of foreign direct investor. 

The gross capital formation which consists of outlays on additions to the fixed assets of the 

economy plus net changes in the level of inventories (UNCTAD, 1997). 

Average lending rate: -is the rate of bank that usually meets the short- term and medium-term 

financing needs for the private sector which enforce the economic growth of one country.  The 

rate of bank is typically differentiated according to objectives of financing and creditworthiness 

of borrowers. The conditions and terms attached to these rates may differ by economic level of 

the country. The loaning interest rate in Ethiopia is the interest rate on praises from banks to 

leading borrowers, which is the lowest risk borrower in the private sector.  

3.2. Model Specification 

This study paper used autoregressive distributive lag (ARDL) model bounds testing technique of 

cointegration which was developed by Pesaran (1997), Pesaran and Shin (1999) and Pesaran et 

al. (2001). The researcher choice ARDL cointegration method due to many advantages. Among 

the advantages, the ARDL procedure can be applied whether the repressors are I (1) and/or I (0). 

Second, whereas other techniques require large data samples for validity, the ARDL model is 

statistically a more strong approach to determine the cointegration relationship between variables 

in small samples. Third, the ARDL procedure allows than the other models that the variables 

may have different optimal lags. Finally, the ARDL procedure is applicable for only a single 

reduced form equation to evaluate the long-run relationships within a context of system 

equations (Pesaran, 2001). 
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Accordingly the following model is specified to examine the relationship between economic 

growth and inflation in this study.  

    RGDP=           t-1+              LnBMSt-1+   ALRt-1+  Invt-1 

     ∑   
          t-1     ∑   

     Inft-1    ∑   
                 ∑   

          

     ∑   
                  ………………………………….…………………………(3.1) 

Where 

LnRGDPt =Natural logarithm of real gross domestic product at time t 

LnInft= Natural logarithm of inflation rate at time t  

LnBMSt = Natural logarithm of Broad Money supply at time t 

LnALRt=Natural logarithm of Average lending rate at time t 

Lninvt = Natural logarithm of investment growth at time t  

 ‟s = coefficients that measure short run relationship 

      Coefficients that measure long run relationships. 

  = error term and                                         

 t= time trend of the model. 

To test whether there is a long run relationship between inflation and economic growth; bounds 

test for co-integration is applied out as proposed by Pesaran and Shin (1999) and Pesaran, Shin, 

and Smith (2001). The following are hypotheses: 

Ho:                    =0, when there is no long run relationship among the variables. 

H1:                   0, when there is a long run relationship among the variables. 

In this study, the calculated F-statistics is compared with both critical values delivered by 

Pesaran, Shin, and Smith (2001) and Narayan (2005) also estimated his own critical values by 

assuming that using such critical values for small sample size might leads to misleading results. 

Accordingly, if the result of computed F-statistics is higher than the appropriate upper bound of 

the critical value, the null hypothesis of no co-integration will be rejected and vice  versa.      

Hence the presence long-run relationship between the selected variables is confirmed the 

following stable long-run model is estimated: 
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   RGDP=     ∑            
      ∑          

      ∑          
     

    ∑           
        ∑          

                                

Subsequently the model is established next task is to estimate the vector error correction model 

that shows the short run dynamic parameters by adjusting parameters that measure the speed of 

correction to long-run equilibrium after a short-run disturbance. The standard error correction 

model is assessed as follows: 

                ∑   
          t-1     ∑   

       Inft-1    ∑   
            

     ∑   
                 ∑   

                        

   …………………………………………………………………………………...…………3.3 

Where  

 ‟s = coefficients that represent the short run dynamic of the model 

         Error correction term lagged by one period. 

  =vector of white noise error terms and (a-e) denotes the optimal lag length of each variable in 

the auto regressive process   

  Error correction parameter that measure the speed of adjustment towards the long run 

equilibrium. 

The error correction term (ECT) is resulting from the reliable long run model whose coefficients 

are obtained by normalizing the equation. In order to evaluate the models specified in equation 

(1), (2) and (3) above and to perform the post estimation and pre estimation diagnostic test 

Eviews 10 statistical packages are used. 
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3.3 Time Series Issues and Unit Root Tests 

The stationary test that has become usually common in time series econometric analysis is the 

unit root test. In this study the researcher use Augmented Dickey Fuller test to analysis the unit 

root test. Unit root tests are statistical techniques that are deliberated to make decision whether a 

given sample of time series data shows a unit root or the time series is found to be stationary. In 

most cases a time series that exhibits stationarity is denoted as I(0) and a series that shows unit 

root is indicated as I(1) (Wooldridge 2009). 

3.3.1 The Augmented Dickey-Fuller (ADF) Test 

Many researchers have developed numerous procedures for the test of order integration 

Augmented Dickey Fuller test owing to Dickey and Fuller (1979, 1981).  The Augmented 

Dickey Fuller test depends on the rejecting null hypothesis of unit root   when the series are non-

stationary in favour of the alternative hypotheses of stationarity test of the model. 

To permit these opportunities the Dickey-Fuller test is estimated in three different forms 

            +   by subtract yt-1 from both sides we get 

        =   +               which is yields  

      +              

Let us assume that      =   

    =             

Yt   is a random walk:  Yt =  Yt-1 +  t………………………………………………………..3.4 

Yt is a random walk with drift:  Yt =    Yt-1 +  t……………………………….………...3.5 

Yt is a random walk with drift around a stochastic trend:  Yt =        Yt-1 +  t.….......3.6 

Where, t is the time trend variable. In each case the null hypothesis H0:   = 0 and  = 0, i.e., no 

deterministic trend where the time series is non-stationary and there exists unit root. The 

alternative hypothesis H1: < 0 and the time series are stationary.  

Thus, if the null hypothesis that H0:  = 0 is rejected Yt is stationary with zero mean, non-zero 

mean and around deterministic trend for equations (3.3), (3.4) and (3.5), respectively (Gujarati 

2003). 
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The random walk model with drift around the stochastic trend, i.e., equation (3.5), as 

appropriately stated by augmenting the lagged values of the clarified variables  Yt, the ADF test 

can be estimated using the equation (3.6). 

    =   +   t +  Yt-1 +  1 Yt-1 +  2 Yt-2 + …+  t 

       +   t +  Yt-1+    
       + t       ………………………………………………..3.7 

           Where,  t = white noise error term, 

 Yt – 1 = (Yt – 1 – Yt – 2),  Yt – 2 = (Yt – 2 – Yt-3) 

The most significant concern of the Augmented Dickey Fuller test is to evaluate    , similar to 

the Dickey-Fuller test (Ng and Perron 2001) 

3.4 Diagnostic test (Post Estimation Test) 

To realize the appropriate result obtained in the long run there should be the reliability of 

checking the post estimation tests. The most relevant post- estimation test for dynamic models 

includes Autocorrelation, normality test, stability of the model, heteroscedasticity test and so on 

3.4.1 Autocorrelation problem  

Is mostly the problem of time series in which the serial relationship among successive errors are 

arise over the period of time.   

Hypothesis;      there is no autocorrelation problem   

                         There is autocorrelation problem  

Decision rule: If the probability of Chi-Square (2) is less than 5%, significance level, reject the 

null hypothesis of no autocorrelation and otherwise accept the null hypothesis of no 

autocorrelation. 
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3.4.2 Heteroscedasticity Test 

Heteroscedasticity is the scenario by which the distribution of error term (  ) around the mean is 

not constant (no constant variance). Heteroscedasticity does not affect the unbiasedness of the 

parameter but the consistency properties of OLS estimators are no longer minimum variance or 

efficient.   

Hypothesis test:   the error variances are all equal. 

                                 The error variances are multiplicative function of one or more variables.  

Decision rule: If the computed Chi –square (  ) exceeds the critical    value at the chosen level 

of significance, one can reject the hypothesis of homoscedasticity. Otherwise, the alternative 

hypothesis would be accepted.  

3.4.3 Normality Test 

Normality is another criterion of good econometrics analysis, which determines whether the 

result follows symmetric distribution of data. The model is normal if the probability of Jarque-

Bera is greater than 5% and vice versa.  

3.4.4 Stability of the model  

The stability of the model is measured by the Cumulative sum of squares of recursive (CUSUM) 

as denoted on the figure. In this case, CUSUM test, which is based on the residuals from the 

recursive estimates, provides such a test.   

Hypothesis:  : the CUSUM distribution is a symmetric distribution centered at 0. 

                    : The CUSUM distribution is not symmetric distributed and no normal distribution   

Decision rule: The null hypothesis of normal distribution is accepted when the graph of CUSUM 

statistics lays between the bounds of the critical region for a test at 5% level of significance and 

vice versa. 
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3.5 Engle Granger causality test  

The term granger causality refers to the existence of Granger-causality from inflation to 

economic growth, investment, rate of interest, money supply and vice versa and from all these 

variables to inflation itself.  

Hypothesis test:       Inflation does not granger cause economic growth of Ethiopia  

                                Inflation granger causes economic growth of Ethiopia  

Decision rule: if the probability of the significance level is less than 5 percent we can reject the 

null hypothesis of no granger causality and if not we accept the null hypothesis. If there is 

granger causality from inflation to economic growth and from economic growth to inflation we 

call it bidirectional causality.  

3.6 Autoregressive Distributed Lag (ARDL) Co integration Analysis  

Auto-Regressive Distributed Lag (ARDL) of Pesaran et al. (2001) is recent single cointegration 

which becomes the most widely used approach by many researchers and scholars, due to the low 

power and other problems associated with other test methods. 

This study employed ARDL bounds testing approach of cointegration which was developed by 

Pesaran and Shin (1999),Pesaran (1997) and Pesaran (2001).  

The autogressive distributed lag approach to cointegration includes two phases for estimating 

long run relationship (Pesara, 2001). The first phase is to observe the presence of long run 

relationship among all variables in the equation under estimation. The autogressive distributed 

lag model for the standard log-linear functional specification of long-run relationship between 

Economic growth and inflation rate may follows as: 

 RGDPt=   ∑     
     t-1+∑    

                 t-1      Inft+    …………… ..3.22 

 Inft=   ∑     
     t-1+∑    

                 Ft-1      InfFt+    ……….………3.23 

                 Where:  

                              D=first difference operator 

                                    = drift component 

                                     = usual white noise Residual 

Co-integration relationship is conducted by testing: 
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   Null hypothesis HN:  1=  2 = 0 against 

   Alternative hypothesis HA:  1≠  1 ≠ 0.  

3.7 Co-integration and Error Correction Mechanisms 

The concept of co-integration was first announced by Granger (1981) and established by Engle 

and Granger (1987) giving it a foundation for representation, estimation, testing and modeling of 

co integrated non-stationary time series variables. This approach of co-integration analysis non-

stationary time series data sets are allowed to be used and spurious regression can also be 

avoided. 

In the previous section, discussed, if individual time series variables are not stationary in levels 

there is a possibility that their first difference becomes stationary. If the variables utilized in the 

study are found stationary at the same order, say in their first difference I (1), it is possible to 

continue the regression. After the regression takes place if the error terms are found stationary at 

levels, then the linear combination of the individually non-stationary I(1) variables is said to be 

stationary I(0). This is simply the two-step procedure of the Engle and Granger (1987) that will 

be discussed in detail in the coming subsection. 

The co-integration test in this study will be carried out using the Engle and Granger (1987) 

approach and the Johansen (1988) approach. The economic interpretation of co-integrated 

variables shows the long-term relationship between inflation and economic growth under study 

(Engle and Yoo 1987).  
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Chapter- Four 

4. Data analysis and Econometric result  

4.1 Descriptive analysis  

4.1.1 Relationship between inflation and economic growth 

The economic growth of one country is the outcome of fiscal, monetary and other economic 

policies undertaken by its policy makers. A number of elements, among the many one is 

inflation, affects economic growth at the world wide level generally and case of Ethiopia 

particularly. To show the relationship between inflation level and economic growth is not easy 

task. The difficulty of relationship between inflation and economic growth has been explored in 

the course of many studies in Ethiopia specifically and the internationally generally.  

Different studies (Mamo, 2012) showed that the relationship between inflation and economic 

growth might be negative, positive and neutral. Chibwe (2014) showed that there is no 

relationship between economic growth and inflation.  Sidrauski (1967) recommended that there 

is no relationship between economic growth and inflation. A study conducted by Fisher (1993) 

shows that the relationship between economic growth and inflation is negative for advanced 

countries. Mallik and Chowdhury (2001) also showed that there is a positive relationship 

between economic growth and inflation. Nowadays the question is not only is there any 

relationship between  inflation and economic growth but (Mamo, 2012) which level of inflation 

can disturb economic growth negatively or positively by  plans the significance of predicting 

inflation for economic growth.  

4.1.2 The trend of Economic growth  

 The rapid economic growth of Ethiopia is one of the great stories of the 21st Century, but there 

are symbols that the country‟s prosperous may not be sustainable.  The Recent reports put 

forward government spending in Ethiopia, not enhance the productivity which has been boosting 

economy of the country.  In 2000, Ethiopia, the second-greatest populous country in Africa, was 

the third-poorest country in the world. Its annual gross domestic product per capita was only 

about $620 (in 2011 dollars). More than half of the population lived under the global poverty 

line, the maximum poverty rate in the world. According to World Bank estimations, from 2000 

to 2018, Ethiopia faces rapid economic growth; third-fastest growing country of 10 million or 
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more people at international level, as measured by gross domestic product per capita.  (World 

Bank 2019) 

As stated above the economic grow of Ethiopia has witnessed raid economic growth with real 

gross domestic product in the fiscal year of the study. The trend of economic grow show slow 

increasing from 1991-1998. Ethiopia began to see faster economic progress from 1998 to 2019 

there was high economic growth. For this study there is rapid economic growth in Ethiopia from 

time to time as we see from figure 4.1. 

Figure 4.1 the trend of Economic growth   

 

               Source: National Bank of Ethiopia (2020) and own computation. 

4.1.3 Trends of Inflation in Ethiopia 

Trends of inflation in Ethiopia shows that the change in the inflation rate over Ethiopia in years. 

Inflation continued at a reasonable low-level rate before 2000/03. However, post 2003/04 sow 

high-pitched increase notwithstanding rapid economic growth during the same period 

(Alemayehu and Kibrom, 2008). According to them, the sharp increasing of general inflation 

was caused due to primarily by food inflation, which is the consequence of international food 

price increase and food demand triggered monetary expansion.  
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There is strong fluctuation of inflation in Ethiopian economy during the area of the study. 

According to the data National Bank of Ethiopia there was high inflation rate in 1991 and 2008 

in Ethiopia. After 2012 to 2018 there is moderate inflation in Ethiopia. In 2018, inflation rate for 

Ethiopia was 13.8 %. Though Ethiopia inflation rate fluctuated substantially in recent years, it 

tended to increase through   1991 - 2018 period ending at 13.8 % in 2018. 

Figure 4.2 the trend of inflation   

 

                                          Source: National Bank of Ethiopia (2020) and own computation. 

4.1.4 The trend of investment  

The Ethiopian investment increased from time to time as the economic growth of the country 

increase. As can be read from the fig 4.3 the investment of Ethiopia had slowly increasing from 

1991 to 1999/2000, however due to government attract the private investors locally and 

internationally the investment of the country highly increased from 2000 to 2015. Nevertheless, 

during the year of 2017 due to increment of tax the investment of country decreased from the 

previous year and increased from starting 2017/18 to 2018/19. 
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Figure 4.3 The trend of Investment  

 

                                                 Source: National Bank of Ethiopia (2020) and own computation. 

4.1.5 The trend of Money Supply  

During the fiscal year under review there was increment of money supply. Starting from 

1991/92-2003/4 there was slow increment of money supply and as we can see from the figure 4.4 

after 2004/5 to 2014/15 there is rapid increment of money supply in Ethiopian Economy. During 

the fiscal year of this study the lowest money supply faces in 2016 and the highest was during 

2017. Generally the study indicates that money supply is positively affect the economic growth if 

the country money supply is one variable which is significant variable in long run as well in 

short run in econometrics analysis too. 
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  Figure 4.4 The trend of Money supply 

 

                     Source: National Bank of Ethiopia (2020) and own computation. 

4.1.6 The trend of Inflation and Economic growth 

During the fiscal year under review the following figure 4.5 indicates that the trend of inflation 

and economic growth, which is the main objective of this study; to show the relationship 

between inflation and economic growth in Ethiopia.   
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Figure 4.5 The trend of inflation nexus Economic Growth  

T  

                                              Source: National Bank of Ethiopia (2020) and own computation. 

4.2 Econometric result and interpretation  

4.2.1 Unit root test  

Before using any raw time series data testing the stationarity of the series data is very important. 

Accordingly, in this study employed Augmented Dickey (ADF) has been employed as follows.  

4.2.2 Augmented Dickey Fuller (ADF) Test  

Augmented Dickey Fuller test is one of the crucial indicators of the stationarity of the series of 

data. Use any data of estimation technique without checking whether the series of data is 

stationary or not fails under the problem of spurious result. Hereunder is the tabular result of the 

stationarity of each series both regressand and regressors included in the data discussion in table 

4.1 below.   
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Table 4.1 ADF stationarity test    

Variables at level and 1
st
 difference t-statistics t- critical at (5%) Probability  

LNRGDP 2.40729414 2.981038 0.149 

ΔLNRGDP  -5.2447668** -2.9862250 0.0003** 

LNINF  -7.273218** -2.986225 2.61044 

LNINV  0.736668 -2.893956 0.9924 

ΔLNINV  -3.913331** -2.981038 0.0062** 

LNMS  1.89999 2.99187 0.32667 

ΔLN MS 3.953396** 2.981038 0.0063** 

LNIR 5.58496** 2.981038 0.0001** 

                                   Source: National bank of Ethiopia (2020) and Authors‟ computation  

                                                         ** indicates each series are stationary at 5% level. 

In the above result, some of the series are stationary at level while some series are 

stationary after first difference. This implies these variables are the combination of I (0) 

and I (1) and hence Autoregressive distributive lag (ARDL) model is applicable for this 

analysis.  
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4.3 Long run ARDL Bounds Tests for Co-integration   

The first task to be taken in the bound test approach of co-integration is estimating the ARDL 

model specified in equation 3.3 using the appropriate lag length criteria. In this paper, Akaike 

information criterion (AIC) was taken as a guide and a maximum lag order of 2 was chosen for 

the condition ARDL model.   

Then F-test through the Wald-test (bound test) is performed to check the joint significance of the 

coefficients specified in equation 3.2. The Wald test is conducted by imposing restrictions on the 

estimated long run coefficients of real GDP, inflation, investment, money supply and rate of 

interest tradeoff. Accordingly, the computed F-statistic value is compared with the lower bound 

and upper bound critical values tabulated in table 4.2 of Pesaran, Shin, and Smith (2001) and 

Narayan (2005). 

Table 4.2-Bound test for co-integration analysis       

 

       Source: National bank of Ethiopia (2020) and Authors‟ computation  

The above table shows the calculated F-static 5.64 is higher than the Pesaran, Shin, and (2001) 

and Narayan (2005) upper bound critical value even at 1%. This result depicts that the null 

hypothesis of                      (no long run co-integration) against to the 

alternative hypothesis                     (there is long run relation among these 

variables) is rejected based on Pesaran, Shin, and Smith (2001) and Narayan (2005) at 1% 

critical value. 

Bounds Test Null Hypothesis: No cointegrating relationships exist 

Test Statistic Value Significance level. I(0) I(1) 

F-statistic 5.64 10%   2.2 3.09 

K 4 5%   2.56 3.49 

  2.5%   2.88 3.87 

  1%   3.29 4.37 
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4.4. Long-run Model Estimation  

Under the bound test of long run co-integration, it is confirmed that all variables (real GDP, 

inflation, investment, money supply and interest rate) are co integrated in the long run. After the 

long run relationship is checked, the estimated long run coefficients after normalizing on real 

GDP are reported in 4.3 as follows. 

Table 4.3 long run estimation of the model) Approach: ARDL (1, 0, 1, 1, 1)  

Long Run Coefficients 

Variable Coefficient Std. Error t-

Statistic 

Prob.    

DLNINF -100.538 526.05 -0.191 0.85 

DLNINV 0.678 0.209 3.243 0.0047** 

DLNMS 0.694 0.208 3.327 0.0039** 

DIR -15687.0 8150.390 -1.9247 0.071 

C 40401.6 11921.04 3.389 0.0034** 

Source: National bank of Ethiopia (2020) and Authors‟ computation  

                                                     ** implies the statistically significant coefficients  

The above result implies, two variables significantly affect the economic growth of Ethiopia in 

the long run, as their probability is less than 5%.  Money supply has a great contribution in the 

economic determination of the country and investment is the next major contributor of growth as 

both variables affect positively. However, the study intended to investigate the relationship 

between economic growth and inflation, the coefficient parameter of inflation is statistically 

insignificant hence, its p- value is greater than 5%. Interest rate also has no significant effect on 

the economic growth of the country for the same p- value reason.  
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From the specification of the growth model, it is specified in logarithmic form and the coefficient 

of each variables measure the elasticity responses of economic growth as a result of explanatory 

variable. More specifically, holding other things remain the same, 1% increases in money supply 

leads to 0.694% increases in economic growth on average term in the long run.  Similarly, 

investment also positively affects 1% increases in capital formation results to 0.678% increases 

in economic growth of the country in the long run, given other things are remain constant. It is 

clear that there is no significant relation between inflation and economic growth even in the long 

run.   

4.5 Short run Error Correction Estimates   

Once, the long run coefficients of the economic growth equation are accepted, the short- 

coefficients and ECM would be estimated.  As the result reveals, the coefficient of error 

correction term is -0.88 and highly significant with correct sign. The term implies, the system 

adjusts itself to the equilibrium by 88% per annum in the long run when there is a shock in the 

short run. In other words, the disequilibrium in the previous year is converged to its equilibrium 

by 88% in the long run per annum. The estimated coefficient of short run equation reveals that 

money supply is the main determinant of economic growth while all other variables are 

insignificant including inflation. 

The coefficient of money supply is statistically significant and shows, other things are remain 

constant, increasing the stock of money by 1% unit results to enhancing economic growth of the 

nation by 0.26%.  The contribution of each explanatory variable on economic growth has been 

shown by the following figure with their respective probability regardless of the insignificance of 

other variables.  
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 Table 4.4 Error correction representation for selected ARDL (1, 0, 1, 1, 1)    

ECM Regression 

Variable Coefficient Std. Error t-Statistic Prob.    

D(DLNINF) -0.003 0.098 -0.036 0.9716 

D(DLNINV) -345.7 45.9812 -0.056 0.71645 

D(DLNMS) 0.260 0.060 4.32 0.0005** 

D(DLNIR) -3211.80 2767.209 -1.160 0.2618 

CointEq(-1)* -0.883 0.169 -5.21 0.0001** 

 Source: National bank of Ethiopia (2020) and Authors‟ computation  

4.6 Diagnostic test  

To realize the appropriate result obtained in the long run there should be the reliability of 

checking the post estimation tests. These are stability of the model, normality issue, serial 

correlation among the successive errors, heteroscedasticity of the errors, and so on.  

4.6.1 Autocorrelation problem  

Is mostly the problem of time series in which the serial relationship among successive errors are 

arise over the period of time.   

Hypothesis;      there is no autocorrelation problem   

                         There is autocorrelation problem  

Decision rule: If the probability of Chi-Square (2) is less than 5%, significance level, reject the 

null hypothesis of no autocorrelation and otherwise accept the null hypothesis of no 

autocorrelation.  
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Table 4.5 Breusch-Godfrey Serial Correlation LM test  

Breusch-Godfrey Serial Correlation LM Test:  

F-statistic 0.33465     Prob. F(2,10) 0.7232 

Obs*R-squared 1.5055     Prob. Chi-Square(2) 0.4710 

Source: National bank of Ethiopia (2020) and Authors‟ computation  

This result implies there is no autocorrelation problem since the probability of Chi-Square (2) 

47.1% which  is greater than 5% and the null hypothesis is accepted.  

4.6.2 Heteroscedasticity test  

Heteroscedasticity is the scenario by which the distribution of error term (  ) around the mean is 

not constant (no constant variance). Heteroscedasticity does not affect the unbiasedness of the 

parameter but the consistency properties of OLS estimators are no longer minimum variance or 

efficient.   

Hypothesis test:   the error variances are all equal. 

                                 The error variances are multiplicative function of one or more variables.  

Decision rule: If the computed Chi –square (  ) exceeds the critical    value at the chosen level 

of significance, one can reject the hypothesis of homoscedasticity. Otherwise, the alternative 

hypothesis would be accepted. The probability of Chi-Square (2) is shown as follows by table 

4.6.  

Table 4.6 Heteroscedasticity: Breusch-pagan Godfrey 

Heteroscedasticity Test: Breusch-Pagan-Godfrey 

F-statistic 0.5201191     Prob. F(8,17) 0.825282 

Obs*R-squared 5.1124723     Prob. Chi-Square(8) 0.745490 

Scaled explained SS 4.9244137     Prob. Chi-Square(8) 0.765623 

Source: National Bank of Ethiopia (2020) and Authors‟ computation  
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Based on the result hence the probability value of Chi-Square (2) is statistically insignificant and  

The decision is accepting the null hypothesis of homoscedasticity.  This is because p – value of 

Chi-Square (2) is 74.5, which is greater than 5 % level of significance. 

4.6.3 Normality test  

Normality is another criterion of good econometrics analysis, which determines whether the 

result follows symmetric distribution of data. The model is normal if the probability of Jarque-

Bera is greater than 5% and vice versa.  

Figure 4.7 Jarque-Bera CUSUM normality test   

 

                                   Source: National bank of Ethiopia (2020) and Authors‟ computation  

Based on the output, the result shows that the model is normal, as the p- value of Jarque-Bera is 

47.3% as denoted on the figure above. 

4.6.4 Stability of the model  

The stability of the model is measured by the Cumulative sum of squares of recursive (CUSUM) 

as denoted on the figure. In this case, CUSUM test, which is based on the residuals from the 

recursive estimates, provides such a test.   
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Hypothesis:  : the CUSUM distribution is a symmetric distribution centered at 0. 

                    : The CUSUM distribution is not symmetric distributed and no normal distribution   

Decision rule: The null hypothesis of normal distribution is accepted when the graph of CUSUM 

statistics lays between the bounds of the critical region for a test at 5% level of significance and 

vice versa. Based on the result of the study the graph of CUSUM statistics lays between the 

bounds of the critical region as follows.  

Figure 4.8 CUSUM stability test   

 

            Source: National bank of Ethiopia (2020) and Authors‟ computation  

It is clear that the growth model is stable because the cumulative sum (CUSUM) graph lays 

between the critical bounds at 5% level of significance.    

4.7 Engle Granger causality test  

The term granger causality refers to the existence of Granger-causality from inflation to 

economic growth, investment, rate of interest, money supply and vice versa and from all these 

variables to inflation itself.  

Hypothesis test:       Inflation does not granger cause economic growth of Ethiopia  

                                Inflation granger causes economic growth of Ethiopia  
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Decision rule: if the probability of the significance level is less than 5 percent we can reject the 

null hypothesis of no granger causality and if not we accept the null hypothesis. If there is 

granger causality from inflation to economic growth and from economic growth to inflation we 

call it bidirectional causality.  

Table 4.7 Granger causality test 

Dependent variable: D(DLNRGD) 

    
    Excluded Chi-sq Df Prob. 

    
    D(DLNINF)  19.60696 2  0.0001** 

D(DLNINV)  10.18906 2  0.0061 

D(DLNIR)  4.935693 2  0.0848 

D(DLNMS)  13.47218 2  0.0012 

    
    All  37.83264 8  0.0000 

    
    

    Source: National Bank of Ethiopia (2020) and own computation. 

Based on the result, inflation, investment and money supply granger cause real GDP of the 

country, as their probability is statistically significant while interest rate is statistically 

insignificant.   
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Chapter Five 

5-Conclusion and policy implications 

5.1. Introduction 

This chapter provides a summary of the key findings of the study. The researcher also 

highlighted policy implications of the study. The chapter finishes with the presentation of 

selected limitations to the study. 

5.2. Main Findings of the Study, Conclusion and Policy Implications 

The main objective of this study is to show the relationship between inflation and economic 

growth in Ethiopia. The study used the Autoregressive Distributed Lag (ARDL) bound test of 

long run co-integration procedure to identify the long run equilibrium relationship between 

inflation and economic growth. The descriptive analysis indicates the trend of economic growth 

and inflation. Accordingly the descriptive analysis specifies that there is no correlation between 

these two macroeconomic variables.  Hence undertaking only a descriptive analysis cannot help 

to fully address the objectives of the study, the study uses time series econometric investigation 

to accompaniment the descriptive one. 

 Accordingly, the ARDL bound test of long run co-integration result investigate the relationship 

between economic growth and inflation, the coefficient parameter of inflation is statistically 

insignificant hence, its p- value is greater than 5% which  shows  that there was  is no 

cointegrating relationship between inflation and economic growth for Ethiopian in fiscal years of 

the study data  

The results of the error correction model are negative and statistically insignificant which is 

greater than five percent; (97) percent)  level of insignificance, meaning that there is no short run 

relationship between these two macroeconomic variables according to the data from National 

Bank of Ethiopia during the fiscal year of study (1991/92-2018/19) 

The finding of no cointegration relationship implies that there is no stable long-run equilibrium 

relationship between inflation and economic growth.  

Granger causality test indicates that there is a unidirectional causality running from inflation to 

economic growth. These results are in conformity with several studies reviewed in literature 

which reveal that inflation is and has been detrimental to economic growth. 
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Hence, the study through the empirical findings maintains the fact that the causality that runs 

from inflation to economic growth is an indication of a relationship showing that inflation indeed 

has an impact on economic growth. 

The most outstanding result of my findings is that, economic growth does not help to forecast 

future inflation rate, having taken into account the information provided by economic growth 

itself. By knowing the past values of growth in real gross domestic product, we cannot predict 

what inflation rate will be in future. On the contrary, it is inflation which helps predict the future 

rate of real GDP growth. Therefore, the study shows that, given the current situation in Ethiopia, 

government should give concentration on inflation reduction as a primary focus. 

5.3. Limitations of the Study and Recommendations for Future Research 

This study has been successful at investigating the relationship between inflation and economic 

growth in Ethiopia. However, this has not been done without its own limitations. Firstly, the data 

used in the study is somehow sensitive to different modeling. 

The other limitation is the short span of data used in this study considering the methodology 

employed. However, the statistical package used in this thesis has the flexibility of reporting 

small sample statistics. Future research should consider employing non-linear models and 

probably include more countries within the region to repeat the estimation process and check the 

robustness of the results. 
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             Appendix  

Appendix: 1-Stationarity test 

Null Hypothesis: LNRGDP has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=2) 

     
       t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

2.40729414

2253481 

0.149532

89456436

66 

Test critical values: 1% level  

-

3.71145682

9603194  

 5% level  

-

2.98103847

5104111  

 10% level  

-

2.62990625

2128804  

     
      

Null Hypothesis: D(LNRGDP) has a unit root  

Exogenous: Constant   

Lag Length: 2 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

5.24476682

3516184 

  

0.000324

16706978

54034 

Test critical values: 1% level  -  
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3.75294634

9739781 

 5% level  

-

2.99806424

6748113  

 10% level  

-

2.63875238

563929  

     
      

 

Null Hypothesis: INF has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=6) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

5.22394796

4489927 

0.000232

61726209

60287 

Test critical values: 1% level  

-

3.69987127

0134496  

 5% level  

-

2.97626348

768337  

 10% level  

-

2.62741975

2877427  
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Null Hypothesis: INV has a unit root  

  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

1.33668097

3420758 

0.998146

3951736 

744 

Test critical values: 1% level  

-

3.69987127

0134496  

 5% level  

-

2.97626348

768337  

 10% level  

-

2.62741975

2877427  

     
      

 

 

 

 

 

 

 

 

 

 



 

57 
 

 

Null Hypothesis: D(INV) has a unit root  

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

3.91333148

7833393 

0.006229

46588593

2574 

Test critical values: 1% level  

-

3.71145682

9603194  

 5% level  

-

2.98103847

5104111  

 10% level  

-

2.62990625

2128804  
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Null Hypothesis: LNMS has a unit root 

Exogenous: Constant   

Lag Length: 2 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

1.89999914

63838 

0.326678

90812944

19 

Test critical values: 1% level  

-

3.73785315

438566  

 5% level  

-

2.99187840

4846562  

 10% level  

-

2.63554189

6759123  
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Null Hypothesis: D(LNMS) has a unit root 

Exogenous: Constant   

Lag Length: 2 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

3.95339638

9090818 

0.006373

56888912

6681 

Test critical values: 1% level  

-

3.75294634

9739781  

 5% level  

-

2.99806424

6748113  

 10% level  

-

2.63875238

563929  
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Null Hypothesis: LNIR has a unit root 

Exogenous: Constant   

Lag Length: 0 (Automatic - based on SIC, maxlag=2) 

     
        t-Statistic   Prob.* 

     
     

Augmented Dickey-Fuller test statistic 

-

5.58496933

9837725 0.0001 

Test critical values: 1% level  

-

3.71145682

9603194  

 5% level  

-

2.98103847

5104111  

 10% level  

-

2.62990625

2128804  
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Appendix 2: Bound test 

Bounds Test 

Null Hypothesis: No cointegrating 

relationships exist 

     
     Test Statistic Value Signif. I(0) I(1) 

     
     

F-statistic 

5.6446941

566 10%   2.2 3.09 

K 4 5%   2.56 3.49 

  2.5%   2.88 3.87 

  1%   3.29 4.37 

     
      

Appendix 3: long run equation of the model  

     
     Cointegrating Form 

     
     Variable Coefficient Std. Error t-Statistic Prob.    

     
     C 35691.18 12391.69 2.880252 0.0104 

DLNRGDP(-1) -0.883410 0.218250 -4.047688 0.0008 

DLNINF* -88.81643 467.7746 -0.189870 0.8517 

DLNINV(-1) 0.599733 0.238250 2.517237 0.0222 

DLNMS(-1) 0.613866 0.238806 2.570562 0.0199 

DIR(-1) -13858.13 6526.822 -2.123259 0.0487 

D(DLNINV) -0.003577 0.152822 -0.023407 0.9816 

D(DLNMS) 0.260789 0.113676 2.294150 0.0348 

D(DIR) -3211.801 4304.206 -0.746201 0.4657 
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Appendix 4: Short run and Vector error correction term  

 

 

 

 

 

 

Appendix 5:  Autocorrelation   

Breusch-Godfrey Serial Correlation LM Test:  

ARDL Error Correction Regression  

Dependent Variable: D(DLNRGD)   

Selected Model: ARDL(1, 0, 1, 1, 1)  

Date: 05/16/20   Time: 07:32   

Sample: 1991 2018   

Included observations: 26   

ECM Regression 

Case 2: Restricted Constant and No Trend 

Variable Coeffici

ent 

Std. Error t-Statistic Prob.    

D(DLNINF) -0.003 0.098 -0.036 0.9716 

D(DLNINV) -345.7 45.9812 -0.056 0.7164 

D(DLNMS) 0.26078 0.060332 4.322594 0.0005 

D(DLNIR) -3211.80 2767.209 -1.160664 0.2618 

CointEq(-1)* -0.88341 0.169535 -5.210782 0.0001 

R-squared 0.58369

9 

    Mean dependent 

var 

5430.4

90 

Adjusted R-squared 0.52693

1 

    S.D. dependent var 50911.

63 

S.E. of regression 35017.0

4 

    Akaike info 

criterion 

23.905

70 

Sum squared resid 2.70E+1

0 

    Schwarz criterion 24.099

2 

Log likelihood -306.774     Hannan-Quinn 

criter. 

23.961 

Durbin-Watson stat 2.14254

5 
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F-statistic 

0.3346564

990477177     Prob. F(2,10) 

0.723298

75985432

88 

Obs*R-squared 

1.5055807

20816601     Prob. Chi-Square(2) 

0.471050

31705404

51 

     
      

 Appendix 6: stability test   

 

 

 

 

 

 

Appendix 7: Normality test  
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Series: Residuals

Sample 1991 2018

Observations 28

Mean       4.16e-12

Median   31720.95

Maximum  272015.8

Minimum -328288.8

Std. Dev.   175630.2

Skewness  -0.214710

Kurtosis   1.952433

Jarque-Bera  1.495433

Probability  0.473447



