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Abstract  This paper examines the effect of devaluation on domestic price along with the effect of changes in Money 
Supply (MS), World Commodity Price Index (WCPI) and the Output gap on the Consumer Price Index (CPI) in Ethiopia for 
the period 1995 to 2017 on the basis of secondary data using bound testing (ARDL) approach of co-integration. The result of 
ARDL in the short run shows that devaluation of the nominal effective exchange rate (NEER) has no significant effect on CPI 
although money supply and WCPI have a positive and significant effect. The speed of adjustment from previous quarter’s 
disequilibrium in CPI to current quarter’s equilibrium is fast in each period. In the long run, the NEER, MS and WCPI have 
positive and significant effect on the CPI. The result of Granger causality test shows that there is a unidirectional causality 
from nominal effective exchange rate and money supply to the CPI although there is bidirectional causality between CPI and 
WCPI. The result of impulse response function shows that devaluation increases CPI in each period. The result of variance 
decomposition shows that, at the initial period, the cause of variation in all the variables are from the variables themselves 
although the effect declines with time. The study may suggests avoiding continuous and high devaluation of the Birr to the 
extent possible to avoid the evil consequences of devaluation on the standard of living of the people. 
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1. Introduction  
High inflation has been one of the important 

characteristics of the developing countries of Africa and Asia 
for the last many decades. There are different interpretations 
for the high inflation in developing countries. Actually, there 
exists a controversy between monetarists and structuralists 
regarding the causes of inflation. According to the 
monetarists, the major reason behind inflation in developing 
countries is the money creation by governments. In addition, 
they also have found that devaluation of exchange rate is 
another important reason behind the inflation in developing 
countries especially in the short run. On the other hand, the 
structuralists claim that the links between food bottlenecks, 
income distribution, and social conflicts over the 
determination of real wages are the important reasons behind 
inflation. Thus, according to the structuralits, inflation may 
be generated from the worker-capitalist conflict over the 
distribution of income between real wages and profits 
(Agenor and Montiel, 2015, p. 331). International Monetary 
Fund (IMF) and some other economists (Keynesians) 
attribute the high inflation of developing countries to the 
increased demand arising from the increased money supply,  
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deficit, and increased foreign remittances (Sisay, 2008, p. 
2-3). As such, it is clear that there are a large number of 
factors behind the high inflation in developing countries like 
Ethiopia. 

In Ethiopia, there has been a sharp decrease in the exports 
of coffee, oilseed, leather, gold, etc. during the last five years 
owing to the highly fluctuating commodity prices in the 
international market and due to the improved strength of US 
dollar over other foreign currencies. It is in this context that 
the World Bank has advised the Ethiopian government to 
devaluate its currency - Birr - at least by 10 percent. The 
bank indicated that this would boost the export earnings in 
real terms by five percent and increase economic growth by 
two percent. In accordance with the advice of the World 
Bank, on October 10, 2017, the National Bank of Ethiopia 
(NBE) has devalued the Birr by 15 percent against 
international currencies (NBE, 2017). The Ethiopian 
government reiterated that the devaluation was undertaken to 
encourage exports - to overcome the foreign exchange 
crunch - and to conquer the black market. 

Immediately after the devaluation of Birr on October 10, 
2017, the prices of almost all commodities and services have 
sharply increased and have resulted in a rise in the general 
price level. In other words, the immediate effect of 
devaluation was acceleration in inflation. Specifically, 
inflation measured in terms of the Consumer Price Index 
(CPI) has increased by 3.4 percentage points from 12.2 
percent in October 2017 to 15.6 percent in February 2018 
(Central Statistical Agency (CSA), 2018). Thus, the 
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increased inflation in Ethiopia, owing to the devaluation of 
Birr once again establishes the fact that there is a direct 
relationship between devaluation and inflation. Hence, one 
of the important factors in the persistence of high inflation in 
Ethiopia has been the frequent devaluation of Birr. As such, 
there may not be much disagreement among economists that 
among the various factors of inflation in Ethiopia, one of the 
important factors has been the continuous devaluation of Birr 
by the NBE. There is a feeling among many economists, 
researcher’s and even among the general public that 
devaluation of birr has been one of the important factors 
directly affecting domestic prices and hence the rate of 
inflation in Ethiopia. It is found that devaluation will directly 
increase the prices of imported intermediate and finished 
goods and will indirectly increase the consumer prices by 
increasing the demand for substitute goods. Thus, exchange 
rate and inflation are among the macroeconomic variables 
which have important implications for macroeconomic 
policy. This is because; devaluation will have a specific 
effect on exports and imports and a general effect on the 
domestic prices. 

Review of Literature 

There are a large number of studies carried out by different 
researchers about the impact of exchange rate on the 
domestic prices in the developed and developing countries. 
However, these studies differ in their findings owing to the 
differences in the study period, due to variations in the 
sources of data, differences in methodology and models used. 
Here, we have made an attempt to review briefly the major 
available studies carried out in developed and developing 
countries including Ethiopia to explore the research gap in 
the prevailing studies. 

Studies in Developed Countries 

The study by Hufner and Schroder (2002, p. 11) relates to 
five countries viz., France, Germany, Italy, Spain and the 
Netherlands. Their study covers 20 years from January 1982 
to January 2001. The study was on the basis of the data from 
IMF and Bank of England. The objective of the study was to 
examine the effects of the change in the exchange rate on 
consumer price level for euro area. They used the weighted 
harmonized index of consumer prices to measure the 
elasticity of consumer prices to the change in the nominal 
exchange rate. For realizing the objective, they have used the 
vector error correction model. At the aggregate level, (using 
the relative weights of each country’s inflation rate in the 
harmonized index of consumer price) the study found that on 
an average, a 10 percent depreciation of effective euro 
nominal exchange rate leads to an increase of 0.4 percent 
inflation rate in the euro area after one year. The total effect 
converges to 0.8 percentage point after about three years. At 
the individual country level, the study found that Netherland 
shows the fastest exchange rate pass-through to consumer 
prices. However in the long-run, the effect of exchange rate 
pass-through is highest in Italy followed by France. The 
effects of a change in exchange rate on consumer prices 

ranges from 7 percent in France to 12 percent in Italy after 
one year. The pass-through coefficients range from 8 percent 
in Spain to 18 percent in Italy after two years. Thus, the study 
concluded that the euro exchange rate has an effect on 
inflation measured in terms of consumer prices in the euro 
area. The study suggested that the monetary authorities 
should take the fact that exchange rate will have an effect on 
inflation while framing exchange rate policies. 

Cheikh and Louhichi (2014, p. 9) have carried out a study 
for 12 euro area countries. The study was conducted during 
the period from 1980 to 2010. Their objective was to 
examine the pass-through of the exchange rate to domestic 
prices. For realizing the objective, they have used data from 
IMF’s and data from Organization for Economic 
Cooperation and Development (OECD)’s Main Economic 
Indicators and Economic Outlook. They have applied a 
co-integrated vector autoregressive framework (used the 
Johansen co-integration procedure). They found that there 
exists a one co-integrating vector at least for each euro area 
country of their sample. With regard to the long-run effect of 
exchange rate changes on domestic prices, they found a wide 
dispersion of exchange rate pass-through across countries. 
According to their study, the degree of exchange rate 
pass-through appears to be most prevalent in Portugal and 
Greece. However, in Portugal, a one percent depreciation of 
exchange rate increases domestic prices by about 0.84 
percent whereas it was about 58 percent for Greece. The 
lowest coefficients of long-run exchange rate pass-through 
were found in Germany, Finland, and France (below 0.20 
percent). 
Studies in Developing Countries 

Among the studies carried out about the impact of 
exchange rate on inflation and domestic prices in developing 
countries, the most important and available studies are 
briefly reviewed here. The study by Rowland (2004, p. 18) 
examined the exchange rate pass-through to domestic prices 
in Colombia using two models (unrestricted Vector 
Autoregressive model and the Johansen framework of 
multivariate co-integration) of the Vector Autoregressive 
(VAR) models. The study has covered a 20 year period from 
January 1983 to October 2002 and was on the basis of 
monthly data. The study found that the Exchange rate 
pass-through has been incomplete in Colombia. However, 
import prices have responded quickly to an exchange rate 
change, with pass-through coefficients of 0.48 after three 
months and 0.80 after one year. On the other hand, the 
producer prices respond more sluggishly, with a 
pass-through coefficient of 0.28 after one year. With regard 
to consumer prices, the two econometric frameworks 
provided relatively different results. The unrestricted VAR 
framework has shown a pass-through coefficient of 0.08 
after one year, while the Johansen framework has shown a 
coefficient of 0.15. The study concluded that import prices 
respond quickly to an exchange rate change with as much as 
80 percent of the change in the exchange rate being passed 
on within a year, producer and consumer prices respond 
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much more sluggishly. Exchange rate pass-through to 
producer prices is modest while the pass-through to 
consumer prices is very much limited. Thus the influence of 
an exchange-rate shock on consumer price inflation is 
limited, with less than 15 percent of an exchange rate change 
being passed on to consumer prices one year after the shock. 
The short-term response (after three months) of CPI to an 
exchange rate change is also very much limited as it was less 
than 4 percent. 

Mwase (2006, p. 20) used a structural vector 
autoregressive (SVAR) model to quantify the exchange rate 
pass-through for Tanzania using quarterly data for the period 
1990q1-2005q1. He found that exchange rate pass-through 
has declined despite the depreciation of the currency. He 
divided the sample into a period prior to 1995 and after 1995. 
In the full sample, pass-through elasticity was found to be 
0.028. In the period before 1995, pass-through elasticity was 
0.087 and it has declined to 0.023 after 1995. 

Wimalasuriya (2009, p. 63) has examined the exchange 
rate pass-through in Sri Lanka by taking two approaches -a 
log-linear regression model and a SVAR model. The 
log-linear regression model was estimated to determine the 
degree of exchange rate pass-through into import prices. The 
study found that the exchange rate pass-through into import 
prices is about 50 percent - that is, a 1 percent depreciation of 
the rupee vis-a-vis its trading partners’ currencies, results in 
an increase in import prices by around 0.5 percent within a 
period of about 8 months. The findings of the SVAR model 
shows that the consumer prices has increased by around 0.3 
percent in response to one percent depreciation in the 
nominal effective exchange rate. The pass-through into 
wholesale producer prices was found to be much larger, with 
complete pass-through within a period of about 6 months. 
The study also found that the factor input prices (worker 
compensation) has increased by around 0.5 percent as a 
result of a one percent appreciation in the nominal effective 
exchange rate. 

Bhattacharya et al (2008, p. 15) have investigated the 
relationship between inflation and the exchange rate in the 
post reform period in India for the period 1997 to 2007. They 
have also estimated the impact of a change in the nominal 
exchange rate on the wholesale and consumer price indices. 
They found that one percent increase in exchange rate causes 
a 3.7 to 17 percent rise in CPI level in the long run. The 
short-run effect was found to vary between 10.1 to 11.3 
percent. According to them, if the effects of monetary policy 
are not taken into consideration, 10 percent of the exchange 
rate shock passes into the CPI in the next period and falls to 
6.8 percent after two years. Thus, they found that the 
exchange rate pass-through is incomplete for India. 

Bangura et al (2012, p. 93) have employed the SVAR 
model for the Sierra Leone economy to estimate the 
pass-through effects of exchange rate changes to consumer 
prices. The findings show that the pass-through to consumer 
prices is significant and incomplete. Thus, they suggested 
that exchange rate depreciation is a potential source of 
inflation in Sierra Leone. Bwire et al (2013, p. 13) have 

studied the exchange rate pass-through in Uganda with 
quarterly data over the period 1999 to 2012 using 
triangulation of well-specified Vector Error Correction 
Model (VECM) and SVAR models. They found a strong and 
significant association between the exchange rate 
movements and inflation in Uganda. The pass-through to 
domestic inflation, although incomplete, was modest and 
persistent with a dynamic exchange rate pass-through 
elasticity of 0.48. Thus, they suggested that exchange rate 
movements are a potential source of inflation in Uganda. 

Arabi (2015, p. 13) has assessed the pass-through effect of 
the exchange rate to import and consumer prices in Sudan 
using a vector error correction model. The study has covered 
the period from 1960 to 2011. On the basis of the CPI model, 
it was suggested that the exchange rate shock has passed to 
consumer prices by an average of 47 percent. Thus, the study 
concluded that exchange rate pass-through is a potentially 
important source of inflation in Sudan. The exchange rates 
pass-through to import prices has an upward trend starting 
from 7 percent in the first year to 109 percent in the tenth 
year. The error correction terms of import prices and 
consumer prices have indicated that the elimination of 33 
percent and 12 percent of disequilibrium respectively within 
one year. The exchange rate pass-through into import prices 
was found to be lower than that of consumer prices. 
Consumer prices have adjusted within two lags compared to 
one lag in the adjustment of import prices. 

Mushendami (2016, p. 1872) has examined the degree of 
the exchange rate pass-through to prices at different 
distribution levels, starting from import prices to consumer 
prices in Namibia from 2000 to 2014 using a SVAR 
framework. The exchange rate pass-through to inflation was 
found to be very low and incomplete. The exchange rate 
pass-through elasticity suggests that the pass-through was 
low and incomplete on both imported and consumer prices. 
The study suggested that the exchange rates pass- through on 
consumer prices and imported prices was estimated to be at 
0.01 and 0.04 respectively in the first quarter. After eight 
quarters, the exchange rate pass-through on both the 
consumer prices and import prices were estimated to be at 
0.02. 

Faryna (2016, p. 36) has estimated the degree of exchange 
rate pass-through (ERPT) to domestic prices in Ukraine 
considering nonlinearities with respect to the size and 
direction of exchange rate movements by employing a panel 
autoregressive distributed lag model (ARDL). Exchange rate 
pass-through for the group of all consumer prices was 
estimated at a level of 0.172. The response of core prices, 
prices of tradable and import tradable was 0.181 to 0.189. 
For core food prices, the ERPT coefficient was somewhat 
higher 0.268, while the prices of core nonfood goods have 
the lowest pass-through of 0.154. In the short-run, the degree 
of exchange rate pass-through for raw food prices have risen 
to 0.24, which was the highest compared to other price 
groups, and subsequently stabilizes at a level of 0.183. All 
ERPT coefficients were statistically significant at a one 
percent confidence level. 
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Ntsosa and Nkwe (2016, p. 1798) have explored the 
impact of exchange rate fluctuations and other 
macroeconomic variables on inflation in Botswana. They 
have used a vector error correction model to investigate the 
presence of pass through to the economy due to currency 
depreciation. The study relates to the period 1998 to 2013 
and was based on the data from first quarter of 1998 to last 
quarter of 2013. The exchange rate pass-through was found 
to be incomplete with a coefficient of 0.2. 

Mohammed et al (2017, p. 206) have examined the degree 
and extent of exchange rate pass-through into domestic 
consumer price inflation in the Nigerian economy. The study 
related to the period 1986 to 2013 and has used SVAR 
methodology. They estimated that the elasticity of domestic 
prices to the change in exchange rate was about 33 percent. 
They found a positive relationship between exchange rate 
pass-through and inflation for the Nigerian economy. 
Studies in Ethiopia 

As there were variations in the exchange rate in Ethiopia, 
there are a few studies about the impact of devaluation in 
Ethiopian economy especially on inflation in the country. 
The important studies in Ethiopia about the relationship 
between exchange rate and inflation are briefly reviewed in 
the following paragraphs. One of the earliest studies about 
the impact of exchange rate variations on inflation in 
Ethiopia has been by Helen (2012, p. 124). The study relates 
to the period 1991-92 to 2010-11 and was based on the 
secondary data from NBE, CSA and IFS. The objective of 
the study was to examine the exchange rate pass-through in 
the case of Ethiopia. For realizing the objective, the study 
applied Conditional Vector Autoregressive (CVAR) and 
SVAR models. Her study found that ERPT in Ethiopia 
during the study period has been significant and moderate, 
and persistent in the case of import prices. However, the 
ERPT was low and short lived in the case of consumer prices. 
More specifically, she found that the elasticity of import 
prices to the change in exchange rate was about 0.29 and 
showed that the degree of exchange rate pass-through to 
import prices in the long run was incomplete. However, the 
degree of exchange rate pass-through to consumer prices was 
found to be insignificant in the long run which indicated an 
absence of exchange rate pass through to consumer prices. 
Thus, on the basis of the co-integration analysis, the study 
concluded that there was incomplete ERPT to import prices 
and absence of pass-through to consumer prices in the long 
run. 

Mohammadnur (2012, p. 31) has studied the exchange rate 
pass-through to inflation and other macroeconomic variables 
in Ethiopia for the period from July 2002 to June 2011. The 
study used six variables to estimate variance decomposition 
and impulse response function and have used unrestricted 
VAR model. To measure the effect of the change in 
exchange rate on CPI (coefficient of the exchange rate), the 
study utilized the standardization of change in the exchange 
rate which can convert the shock from one standard 
deviation to one percent. He found that, on an average, a one 

percent change in exchange rate will increase the CPI by 
4.75 percent in the first year. The effects of the changes in 
exchange rate has stopped after two years of exchange rate 
shock. 

Mekasha and Molla (2015. P. 37) have studied the 
exchange rate pass-through for Ethiopia for the period 1993 
to on the basis of secondary data (quarterly data) from CSA 
and World Bank Development Indicators Data Base 
(WBDIDB). They have used SVAR model to realize their 
objective. The study found that the exchange rate 
pass-through to consumer price index was small and 
incomplete. In other words, according to their study, about 
16 percent of the variation in consumer prices in Ethiopia 
was explained by shocks in nominal exchange rates. 

The above review of studies show that although there are a 
large number of studies about the relationship between 
exchange rate and domestic prices in developed and 
developing economies, such studies in Ethiopia are few and 
far between. The three available studies that have examined 
the exchange rate pass-through to prices in Ethiopia are by 
Mohammadnur (2012), Helen (2012) and Mekasha and 
Molla (2015). These studies relate to different periods, based 
on different data sets, considered different variables and 
have used different models and hence have reached 
contradictory results. Over and above these limitations, none 
of these studies have examined the short-run dynamics. 
Finally, in a dynamic world, where everything is changing, 
the findings of a study may not be accurate and applicable 
across time. Hence, there is a need to examine the effect of 
exchange rate devaluation on inflation on account of a shock 
to the exchange rate using the bound testing to co-integration 
of an Autoregressive Distributive Lags model in Ethiopia. 

2. Methodology 
The objective of this study is to examine the effect of 

devaluation of Birr on the domestic price along with the 
effect of changes in Money Supply, world commodity price 
index and the output gap on the Consumer Price Index in 
Ethiopia. The study covers a period of 22 years from 1995 to 
2017. The study has mainly used the secondary sources of 
data available from National Bank of Ethiopia (NBE), 
World Bank Development Indicators Data Base (WBDIDB), 
and data from the International Financial Statistics (IFS). 
The data has been analyzed using the software EViews 9. 

The theoretical foundation of the effects of changes in 
exchange rates on domestic prices is associated with the 
purchasing power parity (PPP) theory. The linear functional 
form of the model is:  

𝐶𝑃𝐼 = 𝐹(𝑁𝐸𝐸𝑅,𝑀𝑆,𝑌𝐺𝐴𝑃,𝑊𝐶𝑃𝐼)      (1) 
Where CPI is the Consumer Price Index, NEER is the 

Nominal Effective Exchange Rate, MS is Broad Money 
Supply, YGAP is the Output Gap, and WCPI is the World 
Commodity Price Index. We can specify the equation in a 
log-log form for easy estimation as below: 
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𝐿𝑂𝐺𝐶𝑃𝐼𝑡 = 𝛽0 + 𝛽1𝐿𝑂𝐺𝑁𝐸𝐸𝑅𝑡 + 𝛽2𝐿𝑂𝐺𝑀𝑆𝑡  
+𝛽3𝐿𝑂𝐺𝑌𝐺𝐴𝑃𝑡 + 𝛽4𝐿𝑂𝐺𝑊𝐶𝑃𝐼 + 𝑒𝑡              (2) 
It is expected that the signs of the elasticity parameters are 

 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑓𝑜𝑟 𝛽1 …𝛽4 . 
The ARDL of Bounds Testing 

The present study has used the Autoregressive Distributed 
Lag (ARDL)/Bounds Testing model for realizing the 
objective. The ARDL includes the lags of both the dependent 
variable and independent variables as regressors. The ARDL 
model of this study is represented as follows: 
∆𝐿𝑂𝐺𝐶𝑃𝐼𝑡 = 𝛽0 + ∑ 𝛽1

𝑝
𝑖=1 ∆𝐿𝑂𝐺𝐶𝑃𝐼𝑡−𝑖  

+∑ 𝛽2∆𝐿𝑂𝐺𝑁𝐸𝐸𝑅𝑡−𝑖 +𝑞1
𝑖=0 ∑ 𝛽3∆𝐿𝑂𝐺𝑀𝑆𝑡−𝑖

𝑞2
𝑖=0   

+∑ 𝛽4∆𝐿𝑂𝐺𝑊𝐶𝑃𝐼𝑡−𝑖 +𝑞3
𝑖=0 ∑ 𝛽5∆𝐿𝑂𝐺𝑌𝐺𝐴𝑃𝑡−𝑖

𝑞4
𝑖=0   

+𝛼1𝐿𝑂𝐺𝐶𝑃𝐼𝑡−𝑖 + 𝛼2𝐿𝑂𝐺𝑁𝐸𝐸𝑅𝑡−𝑖 + 𝛼3𝐿𝑂𝐺𝑀𝑆𝑡−𝑖  
 +𝛼4𝐿𝑂𝐺𝑊𝐶𝑃𝐼𝑡−𝑖 + 𝛼5𝐿𝑂𝐺𝑌𝐺𝐴𝑃𝑡−𝑖 + 𝑒𝑡          (3) 
The bounds testing procedure requires the estimation of 

the above equation. In the ARDL bounds test of 
co-integration, F-statistics is used to examine the null 
hypothesis of no co-integration among the variables (H0: 𝛼1 
= 𝛼2 = 𝛼3 = 𝛼4 = 𝛼5 =0). In the ARDL bounds test, the 
estimated F-statistics value is compared with the two sets of 
critical values of the upper- and lower-bounds. If the 
estimated F-statistics value is higher than the upper bound 
critical values, then the null hypothesis of no co-integration 
is rejected (there is co-integration among the variables). If 
the value is lower than the lower bound critical values, the 
null hypothesis of no co-integration is not rejected (there is 
no co-integration among the variables). If the estimated 
value of F-statistics lies between the two critical values, the 
conclusion is indecisive. 

From the bounds test, if a hypothesis of long-run 
relationship among the variables is accepted, then the 
long-run elasticity can be estimated from the following 
equation. 
𝐿𝑂𝐺𝐶𝑃𝐼𝑡 = 

𝛽0 + ∑ 𝛼1𝐿𝑂𝐺𝐶𝑃𝐼𝑡−𝑖
𝑝
𝑖=1 + ∑ 𝛼2𝐿𝑂𝐺𝑁𝐸𝐸𝑅𝑡−𝑖

𝑞1
𝑖=0   

+∑ 𝛼3𝐿𝑂𝐺𝑀𝑆𝑡−𝑖 +𝑞2
𝑖=0 ∑ 𝛼4𝐿𝑂𝐺𝑊𝐶𝑃𝐼𝑡−𝑖

𝑞3
𝑖=0   

+∑ 𝛼5𝐿𝑂𝐺𝑌𝐺𝐴𝑃𝑡−𝑖 + 𝑒𝑡 𝑞4
𝑖=0                     (4) 

We can estimate the error correction term after the 
confirmation of long-run relationship among the variables. 
The short run relationship can be modeled as follows: 
∆𝐿𝑂𝐺𝐶𝑃𝐼𝑡 = 𝛽0 + ∑ 𝛽1∆𝐿𝑂𝐺𝐶𝑃𝐼𝑡−𝑖

𝑝
𝑖=1   

+∑ 𝛽2∆𝐿𝑂𝐺𝑁𝐸𝐸𝑅𝑡−𝑖 +𝑞1
𝑖=0 ∑ 𝛽3∆𝐿𝑂𝐺𝑀𝑆𝑡−𝑖

𝑞2
𝑖=0   

+∑ 𝛽4∆𝐿𝑂𝐺𝑊𝐶𝑃𝐼𝑡−𝑖 +𝑞3
𝑖=0 ∑ 𝛽5∆𝐿𝑂𝐺𝑌𝐺𝐴𝑃𝑡−𝑖 

𝑞4
𝑖=0    

+𝛽6𝐸𝐶𝑇𝑡−1 + 𝑒𝑡                              (5) 
𝛽6 𝑖𝑠  the coefficient of the error (or equilibrium) 

correction term (ECT) or it is called adjustment coefficient. 

It shows how much of the equilibrium error is corrected each 
period. The error correction term indicates the speed of 
adjustment due to any short-run disequilibrium after a shock. 
A negative and statistically significant error correction term 
certifies the coming together of the dynamics to the long-run 
equilibrium. It should be noted that the speed of adjustment 
to equilibrium is dependent upon the magnitude of 
adjustment coefficient, meaning that:   𝐼𝑓 𝛽6 ~1, then nearly 
100 percent of the adjustment takes place within the period 
(in this case, quarterly) or the adjustment is very fast. 
𝐼𝑓 𝛽6  ~0.5, then about 50 percent of the adjustment takes 
place each period. And 𝑖𝑓 𝛽6  ~0, then there is no adjustment. 

Most of the time, the dynamic features of a VECM are 
scrutinized by conducting two types of structural analysis – 
the variance decomposition and impulse response function. 
The variance decomposition analysis describes the 
proportional contribution in a variable’s variance explained 
by all the variables after a shock given to the system. The 
impulse response function measures the effect of an impulse 
in one variable on the other variable in later periods. 

3. Results and Discussion 
Unit Root Test 

In order to get stationary series, a stochastic process 
requires the mean, variances and auto-covariance to be 
finite and independent of time. Hence, it is crucial to know 
whether the variables under study have a real economic 
relationship or not. To test for stationary, the study has used 
the Augmented Dickey Fuller (ADF) and Phillips-Peron (PP) 
unit root test. Augmented Dickey-Fuller and Phillips-Peron 
test results are presented in Table 1. According to the table, 
all the variables are stationary at first difference. However, 
money supply and output gap are stationary at level and at 
first difference. Therefore, it is integrated of order 1 or I (1). 
There is no variable that is stationary at second difference 
and hence, the test results of the ADF unit root test can be 
justified for using the ARDL approach (bounds test approach 
of co-integration). 
Lag length Selection Criteria 

The selection of the optimal lag length is essential for the 
precision of the outcome. If the lag length is too small, then 
the serial correlation in the errors will bias the test result. 
However, if the lag length is too large, then the power of the 
test will suffer. This leads to the fact that there is some 
optimal lag length (Mohammadnur, 2012, p, 26). According 
to the result presented in Table 2, all information criteria 
like Akaike Information Criterion (AIC), Final Prediction 
Error (FPE), Likelihood Ratio (LR), Schwartz Information 
Criterion (SIC), and Hannan-Quinn Information Criterion 
(HQ) suggests that the lag length to be one. Hence, the 
study has selected the optimal lag length of one. 
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Table 1.  Augmented Dickey-Fuller and Phillips-Peron Unit Root Test 

Test type LOGCPI LOGBMS LOGNEER LOGWCPI LOGYGAP 

ADF test in level 
Intercept 1.610 4.722 -0.029 -1.541 -3.786 

Intercept and 
trend -2.487 -0.962 -1.732 -1.862 -3.881 

ADF test in 
differenced 

Intercept -8.225 -2.283 -6.235 -6.558 -6.917 

Intercept and 
trend -8.626 -8.489 -6.249 -6.570 -6.874 

Phillips-Peron in 
Level 

Intercept 1.454 5.186 0.043 -1.316 -3.284 

Intercept and 
trend -2.472 -0.933 -1.718 -1.063 -3.352 

Phillips-Peron in 
Differenced 

Intercept -8.220 -7.776 -6.235 -6.135 -6.917 

Intercept & 
trend -8.626 -9.897 -6.249 -6.110 -6.874 

Note: The ADF and PP critical values are as follows: 
The Significance level             With intercept                         With intercept and trend 
1percent     -3.507       -4.068 
5percent     -2.895       -3.463 
10percent     -2.585       -3.158 

Source: Output from EViews 9 

Table 2.  Lag Length Selection Criteria 

VAR Lag Order Selection Criteria 

Lag LogL LR FPE AIC SC HQ 

0 227.6208 NA 2.63E-09 -5.56552 -5.41664 -5.50583 

1 841.3915 1135.47* 1.07e-15* -20.284* -19.391* -19.926* 

2 862.9058 37.11216 1.17E-15 -20.1976 -18.56 -19.5411 

3 879.7093 26.88562 1.47E-15 -19.9927 -17.6107 -19.0377 

4 890.+7272 16.25144 2.16E-15 -19.6432 -16.5168 -18.3897 

5 905.5216 19.97244 2.96E-15 -19.388 -15.5173 -17.8361 

6 929.3602 29.2023 3.33E-15 -19.359 -14.7438 -17.5087 

7 946.7635 19.14364 4.61E-15 -19.1691 -13.8095 -17.0203 

8 980.7069 33.09481 4.45E-15 -19.3927 -13.2887 -16.9454 

* indicates lag order selected by the criterion 

Source: Output from EViews 9 

 
Bound Test 

The guide line for the bound test is that if the F test 
statistic falls below the lower bound, then there is no 
co-integration. However, if the F test statistic is greater than 
the upper bound, then we can assume that there is 
co-integration. On the other hand, if the F-statistic lies 
between the both the critical values, then the test is 
inconclusive. The following Table (Table 3) shows that the 
computed value of F-statistic (5.88) is greater than the 
upper bound value of F-statistic at 10 percent (3.52), at 5 
percent (4.01), at 2.5 percent (4.49), and at 1 percent (5.06) 
level of significance. Hence, we can reject the null 
hypothesis of no long run relationship. Therefore, we can 
conclude that there is long-run relationship among the 
variables.    

 
 

After checking for the long-run co-integration between 
the dependent and explanatory variables, the next step is to 
estimate the long-run coefficients. 

Table 3.  Bounds Testing 

Null Hypothesis: No long-run relationships exist 

Test Statistic Value K 

F-statistic 5.88 4 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10percent 2.45 3.52 

5percent 2.86 4.01 

2.50percent 3.25 4.49 

1percent 3.74 5.06 

Source: Output from EViews 9 
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The Short-run Relationship between CPI and NEER, 
YGAP, WCPI and MS 

The short-run elasticity of the CPI is depicted in table 4. 
It can be seen from the table that in the short-run, nominal 
effective exchange rate is not a significant factor affecting 
CPI. However, there is a positive relationship between   
the broad money supply and the CPI in the short run. If   
the broad money supply increases by one percent, then the 
CPI increases by about 0.061 percent. Also, there is a 
relationship between the world commodity prices and the 
CPI in the short-run. The coefficient of world commodity 
prices is 0.055 which would mean that a one percent 
increase in the world commodity price increases the 
domestic price by almost 0.055 percent. Table 4 also 
indicates the error correction term. The speed of adjustment 
from previous quarter’s disequilibrium in domestic prices to 
current quarter’s equilibrium is about 16.6 percent in one 
period (one quarter). 

Table 4.  The Short-run Relationship between CPI and NEER, YGAP, 
WCPI and MS 

Dependent Variable: CPI 

Selected Model: ARDL(1, 0, 0, 0, 0) 

Variable Coefficient Std. 
Error t-Statistic Prob.* 

DLOGCPI(-1) 0.834 0.046 18.109 0 

DLOGMS 0.061 0.023 2.683 0.009 

DLOGNEER 0.341 0.182 1.872 0.065 

DLOGWCPI 0.055 0.014 3.777 0.0003 

DLOGYGAP 0.011 0.013 0.837 0.405 

CointEq(-1) -0.166 0.046 -3.606 0.0005 

R-squared 0.9968 

 Adjusted 
R-squared 0.9966 

Source: Output from EViews 9 

The diagnostic test shows that there is no serial correlation 
and Heteroscedasticity problem. However, the residuals are 
not normally distributed. The existence of normality problem 
does not affect and distort the estimators’ unbiasedness and 
consistency property as the main purpose of normality tests 
is for inference (testing hypothesis about the population 
parameter). Therefore the in-existence of vector normality in 
this model will not affect our estimates. 
The Long-run Relationship between CPI and NEER, 
YGAP, WCPI and MS 

The long run relationship between the variables is 
depicted in table 5. The table shows that there is a 
significant and positive relationship between CPI and  
broad money supply, nominal effective exchange rate 
(devaluation), and world commodity prices. Specifically, 
this would mean that if domestic currency (the Birr) is 
devalued by one percent, then the CPI will rise by 2.1 
percent in the long run. The relationship between the broad 
money supply and CPI shows that if the broad money 

supply increases by 1percent, then the CPI will increase by 
0.37 percent in the long run. The relationship between 
world commodity prices and CPI shows that if the world 
commodity price index increases by one percent, then the 
CPI will increase by 0.33 percent. Thus, on the basis of the 
long run result, we can conclude that nominal effective 
exchange rate (devaluation of the Birr); money supply and 
world commodity prices are the most significant factors that 
affect the CPI in Ethiopia. 

However, the result of the model indicates that there is no 
significant relationship between output gap and the CPI.  
Hence, it can be concluded that, in the long run, output gap 
does not affect the CPI significantly. The insignificance of 
output gap on the CPI in Ethiopia may be because of the 
predominance of the agricultural sector in total output of the 
country. It is seen that, except for the last three quarters, for 
the study period as a whole, agriculture is the largest 
contributor to the national output and hence, agricultural 
sector is the dominant sector in Ethiopia. The higher 
contribution of agricultural sector to the total output may 
have negatively affected the commodity prices. 

In equation form, we can rewrite the results as follows: 
LOGCPI = 0.0655*LOGYGAP + 0.3649*LOGMS + 
2.0542*LOGNEER + 0.3295*LOGWCPI       -1.9029  

Table 5.  The Long-run Relationship between CPI and NEER, YGAP, 
WCPI and MS 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic Prob. 

LOGMS 0.365 0.089 4.113 0.0001 

LOGNEER 2.054 0.864 2.378 0.0197 

LOGWCPI 0.329 0.130 2.544 0.013 

LOGYGAP 0.066 0.080 0.823 0.413 

C -1.903 0.235 -8.114 0 

Source: Output from EViews 9 
Stability Test 

The study tested the stability of the selected ARDL based 
on error correction model using cumulative sum of 
recursive residuals (CUSUM) and cumulative sum of 
squares of recursive residuals (CUSUMSQ) stability testing 
technique. CUSUM and CUSUMSQ plots have been shown 
in the below Figures (Figure 1.a and 1.b). Since both the 
plots remain within the critical bounds at 5 percent level of 
significance, we can conclude that the model is structurally 
stable. 
Granger Causality Test 

The result of the Granger causality test is depicted in table 
6. It can be seen from the table that there is Granger causality 
between CPI and explanatory variables (NEER, WCPI, and 
MS). More specifically, there is a unidirectional Granger 
causality running from money supply and nominal effective 
exchange rate to CPI. However, the granger causality 
between CPI and world commodity price index are 
bidirectional. Thus, the result establishes a long-run 
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relationship between the CPI (dependent) and NEER, WCPI, 
MS as was also revealed by the bound test.   
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Figure 1a.  Plots of Cumulative Sum of square of Recursive Residuals 
(Source: Output from EViews 9) 
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Figure 1b.  Plots of Cumulative sum of Recursive Residuals  
(Source: Output from EViews 9) 

Table 6.  Pairwise Granger Causality Tests 

Null Hypothesis: Obs F-Statistic Prob. 

DLOGNEER does not Granger 
Cause DLOGCPI 86 4.50237 0.0368 

DLOGWCPI does not Granger 
Cause DLOGCPI 86 6.12159 0.0154 

DLOGCPI does not Granger 
Cause DLOGWCPI 86 4.97921 0.0283 

DLOGMS does not Granger 
Cause DLOGCPI 86 6.33315 0.0138 

Source: Output from EViews 9 

Analysis of Impulse Response and Variance 
Decomposition 
Impulse Response  

Impulse response function shows the impact of a one 
standard deviation shock to one of the innovations (shock, 
impulse, residuals, and error terms) on the current and 
future values of the endogenous variables. This helps us to 
analyze the reaction of one variable on other variables due 
to a shock.  

Response of Consumer Price Index 
As can be seen from table 7, the CPI responds positively to 

a shock in the nominal effective exchange rate over the 
whole period and the magnitude of the response increases  
up to the fourth quarter. But after the fourth quarter, it 
decreases up to 8th quarters and remained almost the same 
for the next quarters. This implies that a one standard 
deviation shock to nominal effective exchange rate 
(devaluation) leads to a 0.23 percent increase in the CPI 
after first quarter. However, the result shows a slight rise in 
the response of the CPI in the subsequent quarters as it is 
0.25 percent in the second quarter and 0.64 percent in the 
third quarter as a result of one standard deviation shock to 
the exchange rate. However, the response falls to 0.38 
percent after seventh quarter and then remained constant for 
the next quarters. The positive response of CPI to the 
exchange rate is justifiable because the depreciation of 
currency generally leads to a rise in the imported 
intermediate and finished goods which in turn impose a 
pressure on the CPI. 

The CPI has also responded positively to a shock in 
money supply. Exactly, a one standard deviation shock in 
money supply (an expansionary monetary policy) will result 
in an increase in the CPI by about 0.35 percent after the first 
quarter and 0.52 percent after the second quarter. However, 
the response of CPI becomes fixed at about 0.33 percent for 
the next quarters. The response of CPI to money supply is 
as expected. This is because an increase in money supply 
leads to an increase in the demand for goods (domestically 
produced and imported) and hence will lead to an increase 
in the CPI. 

Similarly, the CPI also responds positively to its own 
shocks for all the periods except the second quarter. At the 
first quarter, the CPI responded by about 1.95 percent to a 
one standard deviation shock in itself although the effect is 
negative in the second quarter by about 0.13 percent. 
However, for the rest of the periods, the response becomes 
fixed at about 0.25 percent after the fifth quarter. The 
response of CPI to its own shock is also as expected and 
justifiable. Whenever there is a shock in CPI today; the 
consumers will expect another higher shock in CPI 
(inflation) in the next period. This situation is known as 
inflation due to inflationary expectations. Workers may 
expect a higher inflation in the next period if there were 
inflation in the previous period and this may make them to 
demand higher money wages so as to have constant real 
wages. When the wage is increased, it may lead to an 
increase in the demand as well as the cost of production and 
may accelerate the inflation. Hence, the response of 
consumer price to its own impulse is in conformity with the 
theory of inflation expectations. 
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Table 7.  Impulse Response of Consumer Price Index 

RESPONSE OF DLOGCPI 

Period DLOGWCPI DLOGMS DLOGNEER DLOGYGAP DLOGCPI 

1 0.002865 0.003486 0.002262 0.001978 0.019499 

2 0.004887 0.005215 0.002485 0.001533 -0.00132 

3 0.001742 0.002254 0.006383 0.000361 0.000315 

4 0.000373 0.002924 0.004935 -0.0018 0.000916 

5 -0.0013 0.002598 0.004332 -0.0008 0.002907 

6 -0.00121 0.002567 0.004249 -0.00034 0.002269 

7 -0.00092 0.002848 0.003836 -0.00021 0.00274 

8 -0.0008 0.003233 0.003534 -0.00032 0.002405 

9 -0.00083 0.003097 0.00365 -0.00039 0.002329 

10 -0.0007 0.003065 0.00367 -0.00052 0.002348 

11 -0.00064 0.003165 0.003617 -0.00053 0.002425 

12 -0.00062 0.003167 0.003629 -0.0005 0.002345 

Source: Output from EViews 9 
 

While coming to the relationship between CPI and the 
global commodity prices, the CPI changes positively as a 
result of the shock in global commodity prices. The 
response (increase) is 0.29 percent as a result of one 
standard deviation shock in global commodity prices at the 
end of the first quarter and reaches its maximum of 0.49 
percent at the second quarter. However, it should be noted 
that the CPI responds negatively (with very small 
magnitude near to zero) after one year. The short run 
response of CPI to shock in global commodity prices is 
reasonable. When there is an increase in the global 
commodity prices, it influences and increases the CPI in 
Ethiopia. This is because Ethiopia depends heavily on 
imported (intermediate and final) goods and services. The 
rise in the price of imported final goods are directly 
reflected in CPI whereas if the imported good is an 
intermediate good it increases the cost of production and 
hence indirectly leads to an increase in the price of domestic 
goods as firms are forced to raise the price to accommodate 
the increase in the cost of production. 

Finally, the CPI also responds positively to the shock in 
output gap up to the third quarter and the response is 
negative after the end of third quarter. More specifically, a 
one standard deviation shock to output gap results in 0.20 
percent, 0.15 percent, 0.036 percent increases in CPI in the 
first, second, third quarters respectively although it is 
negative in the next quarters. The positive response of CPI 
to a shock in output gap shows that the actual output is 
greater than potential output up to the third period. This 
leads to an increase in demand which in turn results in an 
increase in price and ends in inflation. The negative 
response of CPI to a shock in output gap after the third 
period shows that the actual output falls short of the 
potential output. This may lead to a deficiency in demand 
and will eventually lead to a deflation.  
 

Exchange Rate Pass-through in Ethiopia 
The exchange rate pass-through to consumer price index 

in Ethiopia is given in figure 2. The figure shows the 
exchange rate pass-through to CPI for the first 12 quarters 
from the total observations. Accordingly, one percent 
devaluation in nominal exchange rate results in an increase 
of CPI by about 3.02, 7.27, 2.75, and 2.66 percent in the 
first, second, third and fourth quarters respectively. In other 
words, it can be interpreted as the relationship between 
exchange rate and inflation. As can be observed from the 
figure a one percent devaluation of nominal exchange rate 
results in an increase of inflation by 3.92 percent after one 
year and the shock falls to one percent after three years. The 
pass-through coefficient found in our study is slightly lower 
than the pass-through coefficient found by Mohammadnur 
(2012) for Ethiopia although the coefficient is slightly 
higher than that of Helen (2012) and Mekasha and Molla 
(2010) for the country. 

On the basis of this study, we can conclude that the 
exchange rate pass-through in Ethiopia for the period under 
consideration is incomplete (less 100 percent). 
Variance Decomposition of Consumer Price Index 

The variance decomposition of CPI indicates that, in the 
initial period, the CPI explains 92.82 percent of its own 
variation (Table 8). However, during the second period 
(quarter), only about 81.10 percent of the variation is 
explained by its own innovations. The contribution of broad 
money supply and the world commodity prices, in the first 
quarter, comes to be about 2.97 percent and 2 percent 
respectively in the variations in the CPI.  

In the long run, 53.83 percent portion of the consumer 
prices error variance is explained by its own innovation, 
whereas money supply and nominal effective exchange rate 
contributes to 15.43 percent and 24 percent portion of 
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consumer prices error variance respectively. Thus, the 
variance decomposition of CPI is largely explained by its 
own variation. This finding is in conformity with the study 
of Helen (2012) and Mohammadnur (2012) in Ethiopia. 
However, the effects of money supply and nominal 
effective exchange rate on CPI goes on increasing over time. 

This underlines that the effect of money supply and nominal 
effective exchange rate on inflation is larger in the long run. 
The effect of output gap on the variance of CPI goes on 
decreasing over time although the effect of nominal 
effective exchange rate, world commodity price and money 
supply increases over time.    

 

 

Figure 2.  Exchange rate Pass-Through to CPI in Ethiopia (Source: Output from MS excel) 

Table 8.  Variance Decomposition of Consumer Price Index 

Variance Decomposition of DLOGCPI 

Period S.E. DLOGWCPI DLOGMS DLOGNEER DLOGYGAP DLOGCPI 

1 0.020 2.004 2.967 1.249 0.955 92.824 

2 0.022 6.815 8.355 2.397 1.330 81.104 

3 0.023 6.756 8.543 10.004 1.229 73.467 

4 0.024 6.330 9.509 13.709 1.730 68.722 

5 0.024 6.228 10.064 16.033 1.731 65.943 

6 0.025 6.148 10.614 18.117 1.663 63.457 

7 0.026 5.983 11.345 19.498 1.591 61.582 

8 0.026 5.818 12.383 20.482 1.538 59.780 

9 0.028 5.677 13.219 21.510 1.496 58.097 

10 0.027 5.522 13.964 22.477 1.474 56.563 

11 0.028 5.363 14.724 23.307 1.453 55.153 

12 0.028 5.215 15.435 24.096 1.431 53.824 

Source: Output from EViews 9 

 
4. Conclusions 

In Ethiopia, inflation has been very high and among the 
factors, the devaluation of domestic currency, increase in 
money supply and an increase in the world commodity prices 
were perceived to be the most important. It was in this 
context of high inflation and foreign exchange crunch, that 
the World Bank has advised the country to devaluate its 
currency. In accordance with the advice, the National Bank 
of Ethiopia has devalued its currency by 15 percent in 2017 
and this has accelerated inflation in the country. The specific 
objective of this study was to examine the effect of 
devaluation of Birr on the domestic prices along with the 
effect of changes in Money Supply, world commodity price 
index and the output gap on the Consumer Price Index in 

Ethiopia. It was found from our analysis that in the short run, 
devaluation of nominal effective exchange rate has no 
significant effect on the CPI. However, money supply and 
the world commodity prices were found to be the variables 
significantly affecting the consumer prices in the short run.  

The result of the ARDL test revealed that nominal 
effective exchange rate, money supply and world commodity 
prices were the significant variables affecting the consumer 
prices in the long run. As such, it is clear that devaluation of 
the nominal effective exchange rate increases the consumer 
price index in Ethiopia. However, the exchange rate 
pass-through to consumer prices in Ethiopia was moderate. 
Hence, it can be concluded that devaluation definitely causes 
inflation in the country. This may be partly due to the 
increase in government debt and due to an increase in the 
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cost of public investment. Therefore, we may suggest 
avoiding continuous and high devaluation of Birr to the 
extent possible to avoid the evil consequences on the 
economy.  

From the impulse response test, it was found that the 
consumer price index responded positively to its own shock, 
to the changes in the nominal effective exchange rate 
(devaluation), money supply and world commodity prices. 
Our analysis of the Granger causality test revealed that the 
nominal effective exchange, money supply and world 
commodity prices have granger causality on the consumer 
prices. As it was found that output falls short of potential 
output in Ethiopia, to accelerate economic growth in the 
country, the government may increase the money supply in 
accordance with the increase in output. The increase in 
aggregate demand due to an increase in money supply will 
match with the increase in productive capacity of the 
economy. However, the government should be careful about 
the inflationary effect of money supply as the increase in 
money supply may lead to inflation. 

The government may also seek alternative avenues to 
boost exports and to solve the problem of deteriorating the 
foreign exchange. To boost exports, the government may 
introduce financial concessions like provision of cheap credit, 
decrease in tax rate and announcement of tax holidays along 
with subsidies to those domestic firms engaged in exports 
along with the export diversification strategy. The 
government may also resort import substitution strategy so 
as to tide over the foreign exchange crisis. If the government 
resort import substitution by producing previously imported 
goods domestically will help the government to control 
inflation. Moreover, import substitution may also help the 
government to reduce the adverse effects of world 
commodity price index on the domestic consumer price 
index. 
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