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ABSTRACT

The Ethiopian Economy has the feature of low and stable inflation before the period
2002/03. However, in the post 2002/03 period continues rise in the prices level along
with sustained and rapid economic growth has been emerged. On the basis of this
situation, this study has examined the existing causal relationship between inflation and
money supply and between inflation and economic growth in Ethiopia for the period
1970/71-2010/11. The study used tri-variate Granger causality with VECM methodol ogy
along with impulse response function analysis. Satinarity tests, selection of optimal lag
length and cointegration tests are under taken before estimation of the model. The test of
stationarity revealed that CPI, money supply and RGDP are non-stationary in level and
they become stationary at first difference. The Johansen cointegration test indicates the
presence of one cointegrating vector and the VECM demonstrates the existence of long
run bi-directional causality between inflation and money supply and uni-directional
causality from economic growth to inflation. In the short run one way causality were
found from money supply and economic growth to inflation. Furthermore, the impulse
response function shows the response of inflation in money supply and economic growth
shocks. Therefore, the key findings of the study are inflation is a monetary phenomenon
in Ethiopia and inflation is negatively and significantly affected by economic growth.
Thus, based on the results of the study, monetary policy should be planned to maintain
price stability by controlling the growth of money supply and combined effort should be
made by policy maker to increase the level of output by improving productivity and
supply so as to reduce the prices of goods and services (inflation) and boost the growth of

the economy.

Key words: Inflation, Money supply, Economic growth, Cointegration, Granger

Causality.



CHAPTER ONE

INTRODUCTION

1.1 Background of the Study

With a population of about 84 million in 2011, Kipia is the second most populous
country in Africa (WB, 2012). Its history as a pgmlal entity extends back to ancient
time, and almost uniquely within Sub-Saharan Afridahas never been colonized
(Alemayehu, 2007). Despite its rich and varied evmdent of natural resource base,
historic and cultural heritages, the country remmagoor and widely associated with

poverty and famine.

The main feature of Ethiopian economy is its deperd on rain fed agriculture. Overall
economic performance is largely related to whaipleap in the agriculture sector, which
is in turn tremendously dependent on the amounttla@diming of rainfall (Alemayehu,
2005). More than 80 percent of the population eedadirectly or indirectly on
agriculture. Besides, agriculture has a lion’s sharGDP (i.e., 43% of GDP in 2010) and
is the most important export item both by volumel aralue, 90% of total exports
originate from this sector (MoARD, 2010).

The Ethiopian economy during the sample period$9310/71-2010/11 was experienced
three different growth episodes. These three diffegrowth episodes are characterized
the two regimes past and the current governmerthencountry. Between the years
1970/71-1973/74 which is in the imperial regimee teconomy recorded promising
growth rate. But, during the military regime of 1974/759091 the economic
performance was poor and the growth is averagifgp&rcent and — 1.1 percent per
capita growth (MoFED, 2010/11). The factors undadyhis poor trend include draught,
civil war, high population growth rate, low invesnt levels, poor infrastructure, and
volatile terms of trade, debt burden and so on.ddeer, heavy state intervention and a
command economic system crippled the country’s @egnduring these periods (Ergete,
1998).



After the downfall of the military government in 9991, the current government of
Ethiopia implemented stabilization and structurdjuatment program with the help of
the IMF and the World Bank. The aim of the programs to abolish price distortions,

improve market related incentives, encourage eivahterprises and exports, and
liberalize the economy and to reduce the role efghblic sector in the economy. Then a
private led competitive economy operating undere@ fmarket and prudent fiscal and
monetary policy environments was expected to emémyam this program (Minale,

2002). With this stabilization and structural adifjaent program, inflation remained low
for most of the periods following the adjustmenbgmam as the inflation level of the

past.

Following the expansionary economic policies (sashncreased public expenditure and
money supply) followed by the government and NatioBank of Ethiopia (NBE),
resulted in improvements in various macroeconomigcators including high economic
growth (Alemayehu and Kibrom, 2008 Between the periods 2003/04-2010/11, the
annual average real GDP growth rate was 11.5 pe(blBE, 2012). At the same time,
sharp and persistence rise in the general pricg levthe economy has emerged as an

important macroeconomic problem all over the coumtrthe post 2002/3 period.

In economic theories the sources of inflation canclassified in different type but the
main categories are: demand-pull and cost-pustatiofi. The demand-pull inflation
occurs when aggregate demand in an economy isrhiighie aggregate supply due to the
higher demand for goods and services, this maydrapjpe to expansionary fiscal and
monetary policy (Makochekanwa, 200While the cost-push inflation arises, when there
is an increase in the cost of production of goaus services. The main sources of cost-
push inflation may be decrease in aggregate sughalty may be due to high cost of
factors of production, higher import price andngsitaxes. The price rise to increasing
cost of the factors of production caused eithetrbgle unions’ bargaining power or by
the pricing policies of oligopolistic and monopalisfirms with market power (Ibid).
However, Chhibber and Shafik, (1990) argued thas, theoretical view rarely holds in
developing countries largely because wages cotestibmly a small part of national
income and strong trade unions hardly exists. Wet, Keynesian theory attributes the

inflationary gap to the difference between aggreg@mand and potential level of output

2



at full employment. Another version of Keynesianpegach to price determination

emphasized the importance of wage and salary nostfuencing the price level.

Based on Quantity Theory of Money, on the otherdhaonetarists argued that inflation
is purely a monetary phenomenon. They assertedctirgtnues increase of aggregate
prices in an economy is caused by the excessiwe afiexpansion of the supply of
money. Milton Friedman in 1963 thought that ‘initat is always and every where a
monetary phenomenonHe postulates that the source of all inflation eges is a high

growth rate of the money supply (Mishkin, 2004)isTis supported by the evidence that,
every country that has experienced a sustainel,ihfation has also experienced a high
rate of money growthin recent years Kesavarajah and Amirthalingaml12X0Bakare,

(2011);Ghazali, et al., (2008); Quayyum, (2006); and atiwave found that changes in

nominal quantity of money and price level are dipselated.

When we look at the developments in the monetagreggate of Ethiopia, the broad
money supply has been increased from 34.7 bilho2002/03 to 145.4 billion in 2010/11
with annual average growth rate of around 22 pércBme share of broad money as a
percentage of GDP has shown a marked increase 4&percent in 2002/03 to 56.7
percent in 2006/07 and latter on declined to 2@rtgnt in 2010/11 (NBE, 2012). In the
fiscal front both the government revenue and experalhas increased from birr 15.7
billion and 20.5 billion in 2002/03 and reached 8%illion and 93.8 billion birr
respectively in 2010/11 (MoFED, NBE, 2012). As weserve here, there has been a

huge increase in government expenditure and theynsumpply as well.

In order to understand the causal relationship éetwinflation, money supply and
economic growth researchers spent amount of timenwestigation. However, the
existing empirical literature is far from reachiegnclusive agreement on the precise
relationship between inflation and money supply &etiveen inflation and economic
growth. For instance, different studies found naatasive empirical support either a
positive or negative association between inflateord economic growth. Studies like
(Fisher, 1993; Barro, 1996; Singh and KalirajanD20Chuan-Yeh, 2012) and others
regard inflation as pernicious issue and recomnmgmdernment and policy makers to
combat it. While empirical literatures like (Bruaod Easterly, 1995; Sarel, 1995; Ibarra



and Trupkin, 2011) and others also maintain thevvikat inflation below a certain
threshold level could be beneficial and facilitatmnomic growth than retard it. In other
words, they suggest that macroeconomic stabilggciically explained as low inflation
is positively related to economic growth.

Similarly, there is also controversy on the direstof causality between money supply
and inflation despite the strong positive correlatbetween them. The studies of Darrat,
(1986); Amin, (2011); and Chimobi and Uche, (20i0licated that unidirectional
causality running from money supply to inflationhifé, Anderson, et al., (1988) found
evidence in favour of one way causality from inflatto money growth and others like
Jones, (1989); Lahiri, (1991); and Choudhry (1998)nd bi-directional causality
between inflation and money supply.

The above discussion indicates that empirical exaderegarding causal relationship
between inflation and the other two variables, nyosapply and economic growth,
remains inconclusive. The purpose of this studythisrefore to examine the causal
relationship between inflation and money supply &etiveen inflation and economic
growth with regard to Ethiopia’s data.

1.2 Statement of the Problem

Ethiopian economy has the feature of low and stafflation for the periods before
2002/03. According to the NBE, (2007) this was aehd due to prudent monetary and
fiscal policies (1970/71-1973/74), general pricentcol (1974/75-1990/91) and
implementation of economic reform and stabilizatmograms (1991/92-2002/03). The
annual average inflation was only 6.3 percent in01®1-2002/03, and major inflationary
episodes have occurred during a regime shift, mrghd drought periods. For instance,
inflation reached a record of 11 percent in 1973lddng the end of the imperial regime
and the coming of the Military Junta, 18.55 percentl977/78 during a war with
Somalia, 16.4 due to the severe droughts of 198dv8bagain 20 percent in 1990/91 at
the peak of the Civil war.

However in the post 2002/03 periods, the countsylieen experiencing continues rise in
prices of goods and services along with sustainedl @pid economic growth. For

instance, from 2003/04-2010/11 onwards, output werage grew by 10.8 percent per
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annum while during the same period; prices havevgrby 15.3 percent annually.
Particularly, in 2008/09 the general prices rosartyye than 36 percent on average and
food price jumped by about 44 percent. The picisirelatively less pronounced for non-
food prices during the same period with averageegrirose by about 24 percent.
Although the general price level slowed down to geBcent annual growth during the
2009/10, the figures remained at the high leve?@10/11 steadily increasing to reach
38.1 percent in June 2011 back from 5.7 percedtiy 2010. This shows that the general
price rise has remained to be the most importantreegonomic problem of the
Ethiopian economy despite the government efforntontain the inflation rate to a low
level during this period.

Empirical studies on the possible sources of thHtionary situation in the country

indicated that, the fast increase in broad mongplsu the widening of public budget

deficit and the mechanism of financing it, the iis@rice of oil and food items and other
as the causes of the price surge (ADB, 2011; JemdaFekadu, 2012; Desta, 2009;
Alemayehu and Kibrom, 2008). While the governmenttbe other hand argues that
structural factors that is, the hoarding of goodgsttaders (piling up stocks), rapid

economic growth, the rise in oil and food prices #re possible sources of inflation in
the country (Jema and Fekadu, 2012). In sum, tiseme consensus on why Ethiopia is
currently facing varying food and non food inflatievhile the economy is registering
rapid growth.

Therefore, in this situation it is interesting toderstand the causal relationship between
inflation and money supply on one hand and inflatmd economic growth on the other
hand. However, in the context of Ethiopia, the relatioipsbetween inflation and money
supply as well as the repercussion of inflationesonomic growth or vice versa is not
well studied. To the best of the researcher knogdedhere have been little empirical
studies done on the causal relationship betwedatiori, money supply and economic
growth in the country. Wolde—Rufael, (2008) trieditvestigate the causal link among
inflation, money and budget deficits for the perit@64 to 2003 using the bounds test
approach to cointegration and a modified versiorthef Granger causality te$vhile,
Fekadu, (2012) analyzed the relationship betwegation and economic growth for the
period 1980-2011 using Vector Autoregression (VAR)del. Unlike these studies, in
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this paper the causal relationship between inflatmd money supply and between
inflation and economic growth is examined by udirkyariate Vector Error Correction
Model (VECM) for the period 1970/71-2010/11.

1.3 Obijectives of the Study

The main objective of the study is to empiricalhabyze the causal relationship between
inflation and money supply and between inflation @eonomic growth in Ethiopia for
the period 1970/71-2010/11.

The specific objectives are:

s To empirically examine whether there is a long mafationship between
inflation, money supply and economic growth.

s To empirically examine whether money supply andnecaic growth causes
inflation.

s To empirically examine whether inflation causes mposupply and economic

growth.
1.4 Hypothesis of the Study

The null and the alternative hypotheses of theystull be specified as follows:

Ho: Thereisno Granger Causality between inflation and money supply.
H1: Thereis Granger Causality between inflation and money supply.

Ho: Thereisno Granger Causality between inflation and economic growth.
H1i: Thereis Granger Causality between inflation and economic growth.

1.5 Significance of the Study

The sources and impacts of inflation on economiowgin in Ethiopia has been a
debatable agenda. Some argues that inflation isnthieator of high economic growth
while others say it is the sign of wrong econonotiqy in the country (Teshome, 2011).
Still others maintain the view that rapid expansidmoney supply as the prime cause of
inflation in the country. Thus, this study will pfide two main purposes. First, it
identifies the causal relationship between inflatiand money supply and between

inflation and economic growth. This may help policyaker for appropriate ways of



intervention to go for proper policy set up to @ntinflation and maintain the economic
growth. Second, this study may serve as a spriagdoas well as reference material for

researchers interested in further investigatiotiheftopic.

1.6 Scope and Limitation of the Study

The scope of the study is restricted to the amalg$ithe causal relationship between
inflation and money supply and between inflatiod aeonomic growth in Ethiopia. It is
also designed to cover the periods between thes yiit0/71 to 2010/11 and this period

is selected based on the availability of data.

Despite the fact that this study shed some lighttlen causal relationship between
inflation, money supply and economic growth in Bfha, it suffers from some

limitations. One of the limitation is, the robustseof the study result is delimited by the
inter play of macro-economic factors such as isterate, rate of saving, rate of
investment, budget deficit, exchange rate, expudtienport. Here, in this study, the pure
causal relationship between inflation, money sumpig economic growth is analyzed
without including any controlling variables. Hendale scope for further empirical

research may be to include more variables in tindyst

The other limitation of the study arises from insistence of data. For example there is a
discrepancy of data reported by governmental orgdion and international
organization. This may arise due to the use okwbffit methods and assumptions in the
preparation of data. In addition to this, differessturces of data use different calendar.
Some sources of data use Gregorian calendar aikerkthiopian fiscal calendar. In this
study governmental sources of data such as NatiBaak of Ethiopia (NBE) and
Ministry of Finance and Economic Development (MoREdDe used in order to reduce

the variation as the raw data mainly prepared éseloffices.
1.7 Organization of the Study

The study is organized in the following chapter.eTfirst chapter discusses the
introductory part, in which the back ground, stagebof problem, objectives, hypothesis,
significance, scope and limitation as well as oiz@ion of the study is involved.

Chapter two briefly reviews the theoretical and &ioal literatures on the relationship

7



between inflation, money supply and economic growithapter three looks at the
research methodology of the study which includeslehspecification and methodology
adopted for the study. Chapter four briefly presetite trend analysis of economic
growth, inflation and money supply in Ethiopia. ¢hapter five empirical results are
presented and finally, chapter six provides theckmions and policy implications of the

study.



CHAPTER TWO
LITERATURE REVIEW

2.1 Review of Theoretical Literature

2.1.1 Definition and Concepts of Inflation

Different scholars of economics define the wordaitidn in various ways. But all the
definition can be summarized to the same pointlatioih is a continuous upward
movement (increase) in the general price levelerAkltively it is a state in which the
value of money is falling i.e., the prices arentsi There are important points to be
considered about this definition. In the first @ait refers to the movement in the general
prices level. This does not indicate changes i@ price relative to other prices. This
type of changes is common even when some levelicégis stable. The other point is
the rise in the price level must be somewhat satistaand continue over a period longer
(Makinen, 2003).

Based on the degree of price rise, inflation hasnbelassified as creeping, walking,
running and galloping or high inflation. Creepinglation is the modest form and is
conducive to economic progress and growth. In type, the prices rise slightly over a
long period. In fact some economists have agremgly for the existence of creeping
inflation in the form of secular rise in pricesdave the economy from secular stagnation.
However, other economists against the above idé&hws creeping type of inflation,
can discourage the overall economic stability. Whezeping inflation gets help from
some other factors and price rise become more matke situation is known as that of
walking inflation. If price rise becomes more rapiull the price rise by fits and starts, the
situation is that of running inflation. In hypediation the prices rise every moment, in
fact limitlessly. This phenomenon occurs when therexcessive money supply or when
the fiscal and monetary policies are not compatibHigoer inflation begins when prices
start rising at the rate of more than 50 percenbath (Hajela, 1998).



There are different methods to measure inflatiame Tost common are: Inflation rate
measured as the percentage change in the price (@dasumer price index (CPI),
producer price index (PPI) etc) and the GDP deflafbe consumer price index (CPI),
for instance, measures the price of a represeatdimsket of goods and services
purchased by the average consumer and calculateédeobasis of periodic survey of
consumer prices. Owing to the different weights hsket, movements in the price of
some goods and services have effect on measuratidnfwith varying degrees. CPI
reflects the reality of the evolution of purchaspamwer and the consumption pattern of
average consumer in a country. There are manyisséages of the CPI as a measure of
price level. First, it does not show goods and isess purchased by firms and/or
government, like machinery. Second, it does nowstie change in the quality of goods
which might have occurred through time. Thirdlyaoges in the price of substitutable
goods are not measured. Finally, CPI basket usdaks not change often. In the same
way PPI includes only the change in the price o raterials that are used by the
producers (Essien, 2005). On the other side, GORtde takes only locally produced
goods and services (Teshome, 2011). Despite thi&ations, the CPI is still the most

widely used measurement of the general price level.

A downward movement in the real demand for moneypn® way for the price level to
increase. For instance, a permanent downward shifthte production function would
reduce aggregate output, and there by the realtiuai money demand decreases.
However, it should be known, that a single shockhdf type creates a onetime increase
in the price level rather than continues increagarice level (Barro, 1997).

According to Barro, (1997) for inflation to happehere should be a permanent
downward movement to the production function. A ateg technology shocks,
downward shift in labor supply, upwardly skewedatele cost shocks, and other factors
that change aggregate supply curve to the left ecanfiation; the same is true of
increases in the money stock, downward shifts inegalemand, increase in government
purchases, and other factors that shift the agtgetmand curve to the right. But there
is no evidence that these force can account féatioh in the sense of constant rises in
prices.
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Although there are many factors that can incregggegate demand, most of them are
restricted in scope. For instance, since therggretical limits on government purchases
and reductions in tax there cannot be continuegelancrease in aggregate demand
coming from these variables. We never observe govent purchases that are more than
total output, or total taxes that are negativecdntrast, the money supply can increase at
almost any rate, and it is common to observe hagatons in money growth from large
and negative during some deflations to huge andip®sluring hyperinflation. A large
increase of the money supply, either over sevezats/in a moderate inflation or over a

few days at the height of a hyperinflation is conrmmiRomer, 1996).

Commonly inflation can also be classified by themurces such as demand pull inflation,
cost push inflation, pricing power of inflation asdctoral inflationUnder the cost-push
inflation, prices rise due to increasing cost of flactors of production. This type of
inflation maintains that prices of goods and services rigetdurade unions’ bargaining
power, and/or the pricing policies of firms with rka@t power such as oligopolistic and
monopolistic firms (Makochekanwa, 200 Dabor market rigidities and changes in the
cost of labor are considered as major cause ditiafiin developed countries, but it is
not a major cause of inflation in most developirmymtries due to the fact that wages
constitutes only a small part of national incomel atrong trade union rarely exists
(Chhibber and Shafik, 1990). A rise in imported naaterial prices and other goods and
services costs caused by external shocks whichtdeiadreased foreign prices of imports
or domestic currency depreciation is another p@knbst-push source of inflation. In
the case of rising import pricesd exchange rate depreciation, the major expamédr
including these variables is that they deterntireeexport competitiveness of the nation.
However, in an open and import dependent counthereadomestic inflation is largely
explained by foreign prices and nominal exchangeg rdepreciation, thdnitial
development of export competitiveness resultingnfrdepreciation may eventually be

offset by theconsequent increase in prices (Dlanaral., 2001).

The demand pull inflation postulates that infladon pressures arise because of excess
demand for goods and services resulting from expaasy monetary and fiscal policies
(Makochekanwa, 2007). According to the demand-phéory, despite the ongoing

debate as to whether inflation is a consequendbeeofipward push of costs, or upward
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pull of demand it is essential to recommend thaembranti-inflationary policy. The
importance of the debate originates largely frone tdifference between the
recommendations for anti-inflationary policy to whithe two views of the cause of
inflation. The demand-pull explanation recommendstrictive monetary and fiscal
policies whilst the cost-push explanation indicaiebcies directed at the process of price

formation and wage determination (Dlaméhal., 2001).

The pricing power inflation also known as adminigteprice inflation occurs whenever
businesses in general decide to boost their prdoeserease their profit margins. This
occur when the economy is booming and sales aomgstbut doesn’t in recessions
(slumps). It also known as oligopolistic inflatiogince it is oligopolies that have the
power to set prices and increase them when thegeldoe time is ripe. An oligopolistic
firm realizes that if it raises its price, the atimeajor firms in the industry will likely see
that as a good time to widen their profit margios without suffering much from price
competition from the few other firms in the indystfhe last type of inflation is sectoral
inflation. The term used whenever any of the othege factors affects a basic industry

causing inflation, for example agriculture, stexl(Ibid).
2.1.2 The Costs of Inflation

Although most economists agree that inflation id,ldaere is no consensus exists over
how bad it is or what should be done about it. Sbeleeve that inflation is a major evil
and argue that monetary policy or monetary refonoutd be geared toward its outright
elimination. Many others argues that eliminatindlation would reduce output and
employment, and the loss output and employmentavmdre than offset the gains from
establishing price stability, still others arguattlhe cost of inflation are small anyway,
and could be dealt by other means like indexingftbeal system (Dornbusclet al.,
1996).

There is no direct loss of output from inflatiors, there is unemployment. The relevant
distinction is between inflation that is perfectinticipated and taken in to account in

economic transactions, and imperfectly anticipatedinexpected, inflation (Ibid).
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A. Perfectly Anticipated Inflation

Suppose that an economy has been facing a 5 pefcefiation for a long time, and that
everyone accurately anticipates that the rate ftdtian will continue to be 5 percent. In
such an economy, all contracts would build in tkpeeted 5 percent. Borrowers and
lenders would know and agree that the dollars iiclvh loan is repaid will be worth less
than the dollar give up by the lender when makimglban. Nominal interest rates would
be raised by 5 percent to compensate for the ioflaLong term labor contract would
increase wages at 5 percent per year to take acobuhe inflation, and then build in
whatever changes in real wages are agreed to. tavngleases would take account the
inflation. In brief, any contracts in which the page of time involved take the 5 percent
inflation in to account. In that category we incduthe tax laws, which we are assuming
would be indexed. The tax brackets themselves wbalihcreased at the 5 percent per
year (Dornbusch and Fischer, 1994).

In such an economy, inflation has no real cost pixter two qualifications. The first
qualificationinflation constitutes a tax on holdings of currenagpd it imposes welfare
costs as agents alter their behavior in responistheft most basic, these take the form of
‘shoe leather’ costs; people will make more frequiips to the bank to withdraw
currency (if bank deposits pay interest or provipositors with other services) and
attempt to synchronize cash expenditures with &oeipt of cash income. If there was
deflation at a rate sufficient to drive the nomimatlerest rate on interest-bearing and
riskless substitutes for cash down to zero, thesléave costs would vanish; then people

would then no longer need to economize on theidihgk of cash (Briault, 1995).

The second cost is the ‘menu-cost’ of inflation.e$& occur from the fact that with
inflation — as contrasting to price stability- p&opgave to devote real resources to
marking up prices and changing pay telephones amdling machines as well cash
registerdDornbusch and Fischer, 1994)

The existence of tax systems that are not fullyexsdi and of contracts set in nominal

terms (as, for example, for most mortgage borroyviegds to further distortions from

! Thetaxation of interest would have to be on the real (after inflation) return on assets for the tax system
to be properly indexed.
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perfectly anticipated inflation. The cost of inftat arise in this respect is the cost of
adapting the tax system or financial contractshad they are fully indexed, if that is

possible, rather than the costs arising from a @¢oation of inflation and non-indexation;

but if non-indexation continues then inflation abube enormously damaging to an
economy (Briault, 1995).

B. Imperfectly Anticipated Inflation

According to Hughes, (1982), costs of anticipateftation are significant but most of
them can be reduced by adjusting tax laws, reguigti and other institutional
arrangements. However, this is not possible fortscad unanticipated inflation.
Unanticipated inflation occur when firms and housddhunable to predict a portion of
inflation. Unanticipated inflation leads to arbiyaredistribution of income and wealth:
specifically from creditors to debtors, wheneventcacts are not fully indexed and from
those with fixed nominal incomes to those who gagm. This type of redistributions
may be very costly for certain individuals and sestof the economy. They may also
damage confidence in property rights. The compjeaitmeasuring the overall welfare
costs here - not least because for every immethatr there is an immediate gainer -
should not obscure their importance (Briault, 1995)

There are a number of ways that uncertainty ahduté price levels is likely to alter the
allocation of resources. First, in the absencendéx-linked assets, high uncertainty may
increase the attractiveness of real (in contrashadminal) assets because they give a
hedge against inflation. Second, in the presend¢esnoertainty agents are likely to
discourage from entering into long-term monetanntcts, thereby removing the
assurance provided by longer-term contracts. Ehi&kely to restrain investments where
the return is a long time ahead, and thus compamesstment rates decreases and lead
to investment in shorter-lived assets (which magresent a less efficient form of
investment). Third, increases the real cost of $ufml borrowers due to savers and
lenders respond to uncertainty by demanding a pigfnium. Fourth, capital will be
misallocated if savers and investors form differerpectations of inflation and thus
different views of the ex-anteal rate of interest. Uncertain and highly varaioiflation

also reduces the efficiency of the price systemtand reduces the efficiency with which
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the economy allocates factors of production; and tlould affect the level of output
(Ibid).

2.1.3 Money Supply

In the literature of monetary theory, economistsehased the term ‘money supply’,
‘stock of money’ and ‘quantity of money as synonym®ney supply refers to the total
guantity of money available with the public for sgang. Individuals and business firms
operating in the economy are included in the teublip. Thus the governments, the
central bank and commercial bank are not publictaecdcash balances held by them are
not included in the money supply. Money supply ist@ck concept when viewed with
reference to a particular point of time. It is el concept when viewed over a period of
time. As a stock, it is aggregate of demand depdsitd by the public, the total currency
notes and coins. Since money supply can be usedmamd several times during a period
of time it becomes a flow. The number of times & ahmoney changes hands during a
given period of time is its velocity of circulatioifhus, for a given period of time, the
flow of money supply can be known by multiplyingetigiven stock of money by its
velocity of circulation (Hajela, 1998).

For economists who argue that growth in money supgll only lead to inflation, the
money supply is considered an important instrunfentcontrolling inflation when
money demand is stable. The changes in amount afeynsupply can either be
inflationary or deflationary and these two econorti@ons are responses to policy of
central bank. When central bank expands the amoluntoney in circulation, inflation
occurs and when it reduces the amount of moneyraulation deflation is certain. An
expansion of the money supply will bring about pndjpnate increase in the output of
goods and services (assuming there are no chamgekei velocity of money in
circulation) and the general price level will remanchanged (Okhiria and Salius, 2008).

The supply of money can be divided into differgqtets of money based on how much of
an effect monetary policy can have on that typenofiey. The type of money which is
more easily affected by monetary policy is knowrNasrow money whereas the type of
money that is more difficult to affect through mtarg policy is known as Broad money.

The former one exists in smaller quantities while katter type of money exists in much
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larger quantities. Each type of money can be caizgp by placing it along a range

between narrow (easily affected) and broad moné¥icit to affect). The different

categories of money are typically classified as.M'se categories of M’s usually range

from MO (most narrow) to M3 (broadest) but whichd\ire actually used depends on the

system. The usual layout for each of the M’s ifolews (Ibid):

MO: Physical currency. MO (M-zero) is the most liquiteasure of the
money supply; which combines any liquid or caskets held within a
central bank and the amount of physical currenagutating in the

economy. Cash or assets that could be quickly ctecvénto currency are
only included. Since, it is the smallest measur¢hefmoney supply; this
measure is also known as narrow money.

M1: MO + demand deposits, which are checking accoammdsit is used by
economists to quantify the amount of money in datan. It is used as a
measurement for economists trying to quantify theoant of money in

circulation. The M1 is the most liquid measure lué money supply, as it
includes cash and assets that can quickly be cuv&r currency.

M2: M1 + small time deposits (less than $100,000¥he case of US,
savings deposits, and non-institutional money-ntafikeds. It is a broader
classification of money than M1. M2 is used by ewoists to quantify the
amount of money in circulation and trying to explalifferent economic

and monetary conditions. It is a key economic iattic used to forecast
inflation.

M3: M2 + all large time deposits, short-term repusghaagreements,
institutional money-market funds, along with otheger liquid assets. M3
is the broadest measure of money; it is used bya@uwsts to estimate the

entire supply of money within an economy.

2.1.4 Determinates of Money Supply

It is generally believed that the money supplyrsated, regulated and controlled by the

monetary authority. But this is not correct. Acdagito Hajela, (1998) money supply, in

any country is determined by all the player of teme, viz. the central bank, the
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commercial banks, the government and the publie fédcent trend also, to include
financial intermediaries, other than commercial Ksaras a source of money supply.
Changes in money supply, therefore, are broughitdipthe actions of all these players.
The central bank determines the amount of high pedvenoney or monetary base, that is
currency plus reserves, that it will supply, thencoercial banks determine the volume of
loans and other assets that they will acquire hadjtiantity of reserves they will hold as
excess reserves; and the public determines hovidoate their holdings of monetary

wealth among currency, demand, time and savingsiispintermediary claims and other

financial assets (Fand, 1970).

The required reserve ratio or the minimum cashrvesetio is an important determinate
of the money supply. When it increases the suppipaney with commercial banks will

reduce and a decrease in it increases the mongyysupommercial bank reserves
includes reserve on deposit with the central bamk @rrency in their vaults and it is
another important determinate of money supply. Teatral bank sates the legal
minimum required reserve to hold by all commertiahks from checkable deposits. If
the central bank raises the reserve ratio, thenmtbeey supply will reduce and vice
versa. The other determinates of money supplyagi#isire of people to hold currency; if
people holds less cash and more in deposit withnoential banks, the money supply
will be large; and if people prefer to hold moneycash, credit creation by bank will be

low and, the money supply will be less (Lodazal., 2013).

According to Mishkin, (2004) in deriving a modelthie money supply process, a simple
definition of money (currency plus checkable def®)ss used, which corresponds to M1.
Using the M1 definition for the analysis is impartddecause it is less complicated and
yet provides a basic understanding of the moneylguprocess despite the broader
definitions of money—mostly, M2—are frequently usadoolicymaking. Moreover, all

analyses and results using the M1 definition usghky well to the M2 definition.

We normally assume that people want to hold sorapgution of their assets in the form
of cash and some in the form of deposits at thé&.b@re also assume that the desired

amount of currency they wish to hold is proportiota their deposits: C = ¢.D and
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commercial banks want to hold some proportion efdbposits in the form of reserves at

the central bank: R =r.D.

The stock of high powered money or monetary basB)(Mas defined as the sum of
stock of currency (C), and the reserves (R), hglddmmercial banks at the central bank:
MB = C + R and the relationship between the stdcknoney and the monetary base is
given by: M = m*MB, the variable m is the money tiplier, which indicates us how

much the money supply changes for a given changeeiMB. Rearranging the equation

of stock of money, m = M/MB and then dividing eqaatof m both sides by D:

m = [(C /D) + (DID)}/ [(C/D) + (R/D)] - — - (2.1)

and substituting from the behavioral relationships; [C + 1]/ [C + r], now we have

VI (O A A (R i V- e ——— S ——— (2.2)

In equation 2.2 the supply of money is linked te thehavior of the public that

determines the amount of cash relative to depdlség wish to hold — probably as a
function of their confidence in the banking systamad how much they are paid in interest
on their deposits; and of the commercial banks wklwose how much of their deposits
they wish to hold as reserves in case there argl@&ho want to take their money out —
probably as a function of how good the investmggootunities are in the economy and
how much they have to pay to acquire deposits. Wleatan see is that, an increase in
monetary base (MB) causes the money stock to isereand increase in reservey (

causes the money stock to decrease, and an indreéise amount of currency people

wish to hold ¢) also causes the money stock to decrease (Jha,.2000)
2.1.5 Economic Growth

Kuznets, (1936) defined Economic Growth as, ‘a Idegn rise in the capacity of a
country to supply increasing and diverse econoroidg to its population; this growing
capacity being based on advancing technology arsfitutional and ideological
adjustments that it demands’ (cited in Taylor, 19R8imply, it can be equivalently
explained as growth in the national income of aegiwnation. According to Thirlwall,
(1995) Growth in national income is usually meadurg a percentage change in the real

gross domestic product which considers changeite pevels in to account.
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2.1.6 Theories of Economic Growth, Inflation and Moey Supply

2.1.6.1 Keynesian Theory

John Maynard Keynes wrote the book ‘The Generabmhef Employment, Interest and
Money' in 1936, which establishes the foundatiom #eynesianism (Vroey and
Malgrange, 2011). Keynesian theory assumes thailyuwygll not meet its demand only
resting upon market mechanism. Instead it assénegdhe economic system is unable to
generate sufficient demand to fully employ labod ather resources when constraints to
expansion arises, such as in adequate saving aegtiment (Yergin and Stanislaw,
1998). Therefore, the Keynesian advocates the gowamt to intervene in economy
through expansionary economic policies to increagestment and demand to reach full
employment output level (Birol, 2005). The increhskemand before potential output
level is known as effective demand which maximite temployment of limited

resources, while, the demand above potential ouggatown as excess demand.

The Keynesian used the AD (Aggregate Demand) andAg8regate Supply) curves to
show the relationship between output, employmedtiaffation. When resources are not
fully employed, government intervention to enhareftective demand will improve
output and employment without causing inflationiluotitput reaches its full production
level. However if demand increases further, outpilit not increase as full production
has been reached and consequently, the priceisd)land then the inflation phenomenon

will appear (Parker, 2010).

For Keynesian another factor than money supplyccookt generate high inflatiomhe
Keynesian analysis allows for other factor besidesnges in money supply (such as
fiscal policy and supply shocks) to affect the aggite demand and supply curve. The
fiscal policy of increased government expenditunanges aggregate demand but that
only causes a one shoot increase in price levéaijion) since there is a limit to total
amount of possible government expenditure: the gowent can’'t spend more than
100% of GDP. In fact, well before reaching this itinthe increases in government
spending would be stopped by the political proc@d$erefore, the Keynesian analysis

indicates that high inflation cannot be driven tsgél policy alone (Mishkin, 2004).
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Similarly, the supply side phenomena by themseleesld not create sustainable
inflation. Suppose that a negative supply shockefaample the rise in oil price due to
supply shock (employees could have successfullygaisip their wage). This negative
supply shock reduce the output level, which is Wwetbe full employment level and

prices will be higher, if the money supply remaincbanged, leaving the aggregate
demand curve at initial level. Since the unemploymis above the natural rate, the

aggregate supply curve will now shifts back anattie economy slides dofn

A onetime supply shock can’t bring a permanenttshifaggregate supply curve, the
equilibrium we return to full employment at thetiai price level, and there is no
continuing inflation. Therefore, the supply sideepbmena cannot be the source of high
inflation. In general the Keynesian believes thghhnflation can occur only with a high

rate of money growth (lbid).
2.1.6.2 Monetarism Theory

Monetarism refers to the follower of Milton Friedmawho coined the term
‘Monetarism’. Monetarists emphasized several keygloun properties of the economy,
including the Quantity Theory of Money (QTM) ancktNeutrality of MoneyGokal and
Hanif, 2004) The quantity theory of money states that the ggn@ice level is mainly

determined by the money supply.

According to Gokal and Hanif, (2004) Friedman disgg on the concepts of Phillips
curve. He argued that when the cost of everythiogpbtes in an economy, individuals
wage also double, consequently, they don’'t worteegday twice as much for goods and
services. In this situation neutrality of money deolwhen individuals forecast future
inflation and behave accordingly. Therefore, ougmudl employment will not be affected.
When the equilibrium values of real variables, sastthe level of GDP are independent
of the level of the money supply in the long-rume tconcept of neutrality holds; and
super neutrality holds if the real variable, suchthe rate of growth of GDP are
independent of the rate of growth in the money Bupp the long-run. In general,

Monetarist argued that in the long-run, pricesraggnly influenced by the growth rate in

* see Mishkin, 2004 pp. 637
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money, but having no real effect on growth. Whea ginowth in the money supply is
greater than the economic growth rate, inflatiotl mappen. Therefore, the Monetarists
suggest that a predetermined growth in money suglplyg with nominal output growth

(Birol, 2005).

2.1.6.3 Neo-classical Theory

The neoclassical framework for long-run growth le tSolow model. The model is

consists of production function and capital accwatiah. The production function exhibit

constant returns to scale, if all inputs are doulgput will also doubled (Chamberlin

and Yueh, 2006). In the Solow model the saving, ridiee growth rate of population and

technological progress are defined to be exogenthes.capital level will change to and

stabilize at the steady state on which output Wéep constant at given exogenous
variables. Once this balance is broken by changexofyenous variables, new steady
state will be achieved (Xiao, 2009).

Mundell, (1963) and Tobin, (1965) articulated theamanism by which inflation affects
economic growth under neoclassical growth theormcokding to them the increased in
nominal interest rate due to inflation makes peopde choose investment than
consumption. The increased in capital accumulatioa to increased investment will
stimulate economic growth. This is known as MundEtibin effect. For Mundell- Tobin

model the relationship between inflation and ecoieagrowth is positive.

Sidrausaki, (1967) proposed a new model by comthiagassumption of supernutrality of
money with neoclassical growth model. He trieseti the effect of change in growth rate
of money supply in the model. The model howevegstt give a distinct path how the
new steady state is achieved up on the changeoutftigrate of money supply. The result
of Sidrauski's model indicates that an increasehim inflation rate doesn't affect the

steady state capital stock, i.e., neither outputconomic growth is affected.

Stockman, (1981) developed a long-run equilibriurowgh model with assumption of
cash-in-advance constraint on both consumption capdtal purchases. In Stockman’s
model, money is a compliment to capital, accountorgnverse relationship between the
steady-state level of output and the inflation .ratke inflation will reduce both real

money balances and investment; and then inflatitimegatively influence on growth.
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2.1.6.4 Endogenous Growth Theory

Endogenous growth also termed as new age growtinytlaed explains economic growth
which is generated by endogenous factors, suchinaseasing returns or induced
technological change, economies of scale; in centi@ external (exogenous) factors
such as the increases in population (Cesaratt®)18@cording Gillmaret al., (2002) in

endogenous growth theory, the growth rate is degr@non the rate of return on capital
and variables, like inflation, which reduce thateraf return, which in turn diminishes

capital accumulation and decreases the growth rate.

Under the framework of monetary economy, the refetihip between inflation and return
rate on capital in the new growth model will depeadthe relationship between real
money balances and investment (Xiao, 2009). Asatessical discussed above, if real
money balances substitute investment, the inflatvdhreduce the return on real money
balances but the return on investment will risel sihows a positive relationship between
inflation and economic growth. But inflation wilblie a negative effect on growth if real

money balances complement investment.

According to Chen and Guo, (2009) the growth impattmoney/inflation within
endogenous growth model shows that; the sign fae telationship between
money/inflation and output growth is governed bywhether the liquidity-constrained
ratio of consumption to investment is higher or éowhan a threshold level; and (ii) how
the utility value of physical capital responds t@lenge in the monetary growth rate,
which is determined by the relative strength of tejposing forces dubbed as the

portfolio substitution effect and the inter-temgdaabstitution effect.

2.2 Review of Empirical Literature

2.2.1 Empirical Studies on Inflation, Money supplyand Economic
Growth in Developing Countries

For monetarists inflation is purely a monetary piraenon. They argued that a sustained
increase of aggregate prices in an economy is damgé¢he excessive rate of expansion

of the supply of money. According to this argumta direction of causality should run
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from money supply to aggregate prices. On the dthed, other school of thought like
structuralists’ school challenged “inflation is plyra monetary phenomenon” and argued
that the excessive money supply is a consequenterrdahan cause of inflation
particularly in developing countries, i.e., theedition of causality runs from inflation to
money supply (Tang, 2008). Similarly, there is adsdebate on the relationship between
inflation and economic growth. No conclusive theioed argument for either a positive
or a negative association and directional causél bietween inflation and economic
growth. To solve theses controversies differeneéaesh was conducted but there is no
much empirical consensus on the relationships letweflation — money supply and
inflation — economic growth.

Kesavarajah and Amirthalingam, (2012) examinedniieus between money supply and
inflation in Sri Lanka over the period 1978 to 20Ithey employed Johanson and
Juseliues multivariate cointegration test and Gearugqwusality test to estimate the long
run equilibrium relationship among the variabl&he result indicates the presence of
long run relationship among the variables and th@n@er causality test indicates there
was a significant causality from money supply tdlaton in Sir Lanka. While,
Gunasinghe, (2007) analyzed the causal relationsatpreen inflation and economic
growth in this country using Granger causality tasd Impulse response function
analysis and the result reveals that causality from inflation to economic growth for
the period 1960-2005. Mallik and Chowdhury, (20@halyzed the short-run and long-
run dynamics of the link between inflation and emoic growth for four South Asian
economies: Bangladesh, India, Pakistan, and Srkd.dy applying cointegration and
error correction models by using annual data. Esellt revealed that, there is positive
and statistically significant relationship betweeflation and economic growth for all
four countries and the sensitivity of growth to ihes in inflation rates is lower than that
of inflation to changes in growth rates. Accordiogthe researchers, these results have
important policy implications, that is, although devate inflation promotes economic
growth, faster economic growth absorbs into inflatby overheating the economy, and

these four countries are on the turning point 8&tion-economic growth relationship.

Amin, (2011) studied “Quantity Theory of Money aitgl Applicability” in the case of

Bangladesh using Johansen cointegration methodgthgrical findings indicate the

23



existence of long run cointegrating relationshipAeen money supply and inflation. The
Granger causality test, revealed a unidirectioaalsal relationship running from money
supply to inflation which provides evidence in sagpfor quantity theorist's view.

Ahmed and Mortaza, (2005) empirically investigatkd relationship between inflation
and economic growth in this country, using annwdadet on real GDP and CPI for the
period of 1980 to 2005, and the co-integration @amdr correction models. The empirical
evidence indicates that there exists a statisgicalignificant long-run negative

relationship between inflation and economic grofadh the country as indicated by a

statistically significant long-run negativelationship between CPI and real GDP.

Abbas and Husain, (2006) examined the causal oakttip between money and income
and between money and prices in Pakistan. Theyarsedlal data from 1959/60-2003/04
and employed cointegration and error correction eh@s well as Granger causality
analysis to investigate the bi-variate and tri-agricausal relationships. The cointegration
analysis indicated long run relationship among ngpmecome and prices. The causal
relationship between money and prices indicated-diréctional causality that money
expansion increases price level and inflation im tincreases the money supply in
Pakistan. Mubarik, (2005) estimated the threshelell of inflation for this country using
an annual data set from the period between 1973 2&@f. He used the Granger
Causalitytest as an application of the threshold model. @$imated threshold model
suggests that an inflation rate beyond 9-percea¢tismental for the economic growth of
Pakistan and this in turn, suggests that inflatiate below the estimated level of 9-
percent is positive for the economic growth. Fumh@re, the sensitivity analysis
performed for the robustness of the threshold made confirms the same level of
threshold inflation rate.

Lahiri, (1991) studied the causality between mosegply and inflation in Yugoslavia

and found that, a bidirectional causal relationdigpwveen money supply and inflation.
Chuan-Yeh, (2012) investigated the causal relatipnbetween inflation and economic
growth using a broad cross-country data from l4htiees over the period 1970-2005.
The results indicated that, inflation retards gtowwhereas the effect from growth to
inflation is beneficial. Moreover, he divided thess national dataset in to low income,

developing, and high income countries, and theltesevealed that, the negative impact

24



of inflation on growth in low income countries isegter than in developing and high
income countries. On the other hand, he exploiteddifference in effect of growth on
inflation in different income level countries. Higheconomic growth cannot results in
improvement of inflation in high and low income oties. On the contrary, rapid

economic growth induces higher inflation in lowanee sample countries.

In Africa, Chimobi and Uche, (2010) studied the relationst@mieen Output, Money and
Inflation in Nigeria by employing Cointegration ar@ranger-causality test analysis.
Their findings revealed non-existence of a coirdaégg vector in the series used. Money
supply was found granger cause both output andtiofi. The result imply that monetary
stability can contribute towards price stability the Nigerian economy since the
variation in price level is mainly caused by morseypply and also they conclude that
inflation in Nigeria is too much extent a monetphenomenon. Umaru and Abdulrahan,
(2012) investigated the impact of inflation on emamc growth and development in
Nigeria between 1970-2010 through Granger caustdgy of causation between GDP
and inflation. The results of Causality suggest GBP causes inflation and not inflation
causing GDP and it also revealed that inflationspesed a positive impact on economic
growth through encouraging productivity and outigael and on evolution of total factor
productivity. A good performance of a nation imterof per capita growth may therefore
be attributed to the rate of inflation in the cayntSalami and Kelikume, (2010)
estimated the inflation threshold for Nigeria aodirid 8 percent over the period 1980-

2008, beyond this optimum point inflation becomagauorable to growth

Tabi and Ondoa, (2011) analyzed the relationshipvdn economic growth, inflation
and money in circulation in Cameroon using a VARdelofor the period 1960-2007.
They found that increase in money supply increagesvth and that growth causes

inflation; however, an increase in money supplysdoet necessarily increase inflation.

In Tanzania Ailkaeli, (2007) studied Money and &tifbn Dynamics in Tanzania. He used
GARCH model on seasonally adjusted monthly datater period 1994-2006 and the
results of the study shows that, a current changadney supply would have impact on
inflation rate significantly in the seventh monthead. Additionally the effect of money

supply on inflation is not a sort of one-time strign inflation but a kind of persistent
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shock. The main policy implication according tostistudy is that, in order to influence
inflation in a certain future month, policy actishould be taken seven months before the
targeted period. On the other side, if someone svamtevaluate the effectiveness of a
monetary policy action taken in any previous mofh#,has to assess it in the seventh
month ahead. Similarly Odhiambo, (2011) analyzesl ghort-run and long-run causal
relationship between Economic growth, investmemt mflation in Tanzania using the
ARDL-bounds testing approach. The findings of thedg indicate unidirectional causal

flow from inflation to economic growth without afgedback response.
2.2.2 Empirical Studies on Inflation, Money supplyand Economic

Growth in Ethiopia

Literature regarding inflation, money supply andmamic growth in Ethiopia is not
many. Most of the studies focus on the sourcesimpdcts of the current inflation level
in the country. The methodologies of some of theliss are theoretical description and

individual argumentations.

Teshome, (2011) studied the source of inflation @oahomic growth in Ethiopia using
statistical analysis. According to him, between year 2004 and 2008 the higher desires
to spend and higher import price with slow growthaggregate supply contributed to
inflation in the country. He states that, inflation Ethiopia is not a monetary
phenomenon, and to him controlling money supplsettuce inflation will hinder growth
of the economy. In addition to this, stopping thiection of money to the economy can't
stop inflation due to high velocity of money causgdgrowth of financial institution and
economic transaction in the economy. In part llitleé study he mentioned that, it is
difficult to specify the exact relationship betwemflation and growth and one must
study the structure of government spending andntteire of economic growth. By
comparing the rate of inflation and economic growtlithiopia with Sub Saharan Africa
(SSA), he explains how inflation affects economic growtterotime. Based on the
statistical data of the rate of inflation and eaomogrowth from 2004 to 2010, inflation
affects economic growth nonlinearly in the countgtween 2004-2006 inflation and

economic growth has positive relationship whilenir@006-2008 they have negative
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relationship. In spite of the variation in the migde between 2008 and 2010, he

mentioned that inflation and economic growth hasitpe relationship in Ethiopia.

Desta, (2009) stated that, there was an increabeosd money supply in Ethiopia and
bank credit has been increased and the expansisnfacditated by the substantial
negative real interest rate and commercial bankessxreservesrom 2002 to 2006,
Ethiopia’s real GDP increased by 6.8 percent. Rdtian adjusting the money stock with
the change of GDP, the country’s money supply growiabout 18 percent, contributing
to an average 12 percent increase in the rateflation. He also argues that if a nation
achieves full employment, it is possible to assuhmt economic growth is likely to
precipitate an inflationary situation. Since thegHdcent increase in nominal GDP cannot
keep pace with a 40 percent inflation rate, theekgcation of economic growth seems to
be overstated. For him, it is possible to asset tlouble digit inflation in Ethiopia is

nothing but a clear sign of an unhealthy economy.

Jema and Fekadu, (2012) analyzed determinateseafettent soaring food inflation in
Ethiopia and stated that, in Ethiopia food pricecamts for the lion’s share of the
Consumer Price Index. This results in food pricdlatron necessitating general
inflationary pressures in the economy both direatigl indirectly. Moreover, food prices
increased even faster than non-food items that niatlee main contributor to high
general inflation. Contrary to the government viemgnetary developments also remain
important and significant factors in explaininglatfon in Ethiopia. Huge and persistent
budget deficits, the growth of treasury bills, capicrease in domestic credit, the move
from food aid to cash transfers and other factanstrdouted for the rapid growth in
money supply and put pressure on prices. In additieorld grain price index, lagged
world DAP price index, domestic benzene price inden-food price index, inflation
inertia measured by the coefficient on lagged trdtaand shocks in the goods market

and money market are an important factor in explgifood inflation in the study.

Wolde—Rufael, (2008) investigated the causal limoag inflation, money and budget
deficits for the period 1964 to 2003 using the lgitest approach to cointegration and a
modified version of the Granger causality t&st check the robustness of the bounds test,

he also used two additional long run tests: theadyn ordinary least squares and the
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fully modified ordinary least squares (FMOLS). Haufd that, there was a long run
cointegrating relationship among the series withuradirectional Granger causality
running from money supply to inflation and from Igetl deficits to inflation. He

concluded that, the control of the money supplgssential policy tools for the long-run
macroeconomic stability of Ethiopia. Fekadu, (2048alyzed the relationship between
inflation and economic growth in Ethiopia for theerjpd 1980-2011.The Vector
Autoregression (VAR) model showed that, an increaseconomic growth decreases
inflation whereas inflation does not have significaffect on economic growth in the
short run.The Granger Causality test showed that, econonoevtyr has forecasting

power about inflation while inflation does not hapeedicting power about economic
growth. The Cointegration test indicates that, éhexist a long run relationship between
economic growth and inflation in Ethiopia. Vectorae correction estimates indicated
that, economic growth significantly reduces infbatin short run while inflation does not

have any significant effect on economic growth.
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CHAPTER THREE
RESEARCH METHODOLOGY

3.1 Type and Sources of Data

This study entirely used secondary data sourcesrcwythe year ranged from 1970/71 to
2010/11. Data are collected from Ministry of Finanand Economic Development
(MoFED) and National Bank of Ethiopia (NBE). Thetalsset includes Real Gross
Domestic Product (RGDP), Money Supply (M2 or broaoney supply) and Consumer
Price Index (CPI).

Consumer Price Index (CPJ): is the Ethiopian consumer price index and it measur
changes in the prices of basket of goods and stitat households consume. Such
changes have an effect on the real purchasing pofveonsumers’ incomes and their
welfare. When the prices of different goods andiises vary by different rate, a price
index can only reflect their average movement. ikgpindex is usually given a value of
unity, or 100, in some reference period and theeslof the index for other periods of
time are intended to show the average proportiooapercentage change in prices from
this price reference period. CPI is expressed @ragyes of the year in the data.

Money Supply (M2): traditionally, money supply is defined from its r@aw and
broader sense. Narrow money (M1) is a measure ofegnstock intended primarily for
use in transactions. It consists of currency hgldhie public, traveler’'s checks, demand
deposits and other checkable deposits. Broad m@vigy is a measure of the domestic
money supply that includes M1 plus Quasi-moneyi(gmsvand time deposits), overnight
repurchase agreements, and personal balances iaynmarket accounts. Mostly, M2
includes money that can be quickly converted to NMihe NBE takes the broader
definition of money or M2 as money supply and iis thtudy also this definition of

money is used as money supply.

Real Gross domestic product (RGDB: is aggregate measure of the size of an economy
adjusted for price changes. Gross domestic pra@ioP) is the value of all final goods
and services produced in the country for a givemodeof time. The market value of
GDP depends on the actual quantity of goods andcseproduced, and their price. The
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actual quantity of goods produced some times ieaddhe volume. Therefore, RGDP

was used to capture the overall economic performanc
3.2 Method of Data Collection

As the study is based on secondary data entitedycollection of data is not as such as a
difficult task unlike the primary data. The secoryddata for the real GDP, Money
supply and CPI are collected from the concernettinions such as Ministry of Finance
and Economic Development (MoFED) and National BahEthiopia (NBE).

3.3 Model Specification

The quantity theory of money (QTM) relates a diracid proportional relationship
between money supply and price level. The modemsimes this theory is often
associated with Irving Fisher, (1911), it measumgsenditures in two different ways and

arise with these two identities (Alimi, 2010):

2T Y |V —— SS—' 1)
T VA — S— )
Hence MV = py --------- (3.3)

Where: y = real output (of commodities)
P = price level (i.e. the average®wf commodities)
Y = nominal value of output (= nomioatput)
M = money supply

V = velocity of circulation of mon€) against output (y) over the designated
period.

Fisher recognized equation (3.3) as an identity lndbrward assumptions to transform
the quantity of equation to the theory of pricegedmination. The two assumptions about
economic behaviour are: i) there is no clearlyntdied relationship between the
guantity of money in circulation and the velocitiescirculation of money as well as
deposits. Rather the velocity of circulation of ragrand deposits depend on technical

conditions such as countries individual rates afidauer which depend also on individual
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habits, density of population, commercial customapidity of transport, and other
technical conditions, but not on the quantity ofnap and deposits, nor on the price
level. ii) Like the velocity of circulation of mogethe amount of trade is independent of

the quantity of money (Ibid).

The quantity theory of equation (QTM) can be retsritin terms of percentage rate of

change (in terms of growth rates):

my + vy = Pt Yp - - (3.9)

Where p is the logarithm of the price level, y agdrithm of real output, m is the

logarithm of money supply, and v is the logarithitihee velocity of money.

Assuming the velocity of money is constant; thdatmdn equation can be specified by
taking three variables in to account: consumerepndex (CPI), Money supply (M2) and
real GDP. Many works treat real output and the gtyanf money (and their growth

rates) as exogenous variables (see for example ARML0)). If the monetarist theory of

inflation is true, the following relationship holdsthe long run.

LCPI; = a + 'BlLMZt +ﬁ2LRGDPt + & '81 =1 '82 =-1 - (35)

Wherea is the constant ternf3;'s are the coefficients of the respected variablebeto
estimated, LCPIs logarithm of consumer price index, LM2 is logam of money
supply, LRGDPis logarithm of real GDP and t is the time peridthe residuale; is

assumed to be white noise.
3.4 Method of Data Analysis

For discussing and analyzing different issues m study both descriptive as well as
econometric methods are utilized. The descriptaghniques are used to indicate the
trending attributes of the series CPIl, money supgiyl RGDP used in the study. In the
econometrics part Granger causality test in veetwor correction model (VECM)
framework are used to analyze the causal relatipnsatween inflation and money
supply and between inflation and economic growthe Vector Autoregression model
(VAR) model is used for the purpose of determinomgimal lag length. Therefore, the

analysis is performed in four steps: First, stardy test; second, the lag length
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selection; third, the cointegration test; fourthe tGranger causality test. The data are

processed by using E-views 6.0 and PcGive 10 softpackages.

The consumer price index (CPI) used as a proxynfitation rate (INF), broad money
(M2) used as a proxy for money supply and Real &SR@mestic Product (RGDP) used
as a proxy for Economic growth. The three variglalee transformed to logarithmic form
to obtain LCPI, LM2 and LRGDP respectively over tperiod 1970/71-2010/11.
Transforming data to logarithmic form have advaatafjsmoothing data distribution to
some extent and makes data to have better goodhdsdor non-linearity. The most
important is taking the difference of variables aatain their respective change rate
(Xiao, 2009). The above proxy for inflation, mongypply and economic growth were
used in the study of Alimi, (2010) and many othersletermine the relationship between

Inflation, Money supply and Economic growth.
3.4.1 Stationarity Test

In econometrics study when time series data ard tee first step is to determine the

order of integration each of the time series daeduA time series variable is said to be
stationary if its mean and variance are constaat tine and the value of the covariance
between the two time periods depends only on tsi@amite or gap or lag between the two
time periods and not the actual time at which theadance is computed otherwise, the
time series variable is said to be non stationsigking analysis with a combination of

non stationary variables may result in spuriousetation (Gujarati, 2004). Therefore, to

checkfor the existence of stationarity property in thadiseries data of consumer price
index, money supply and real GDP, Augmented DidkeNer (ADF) and Phillip-Perron

(PP) methods of testing stationarity are employed.
a. Augmented Dickey Fuller (ADF) Test

The Augmented Dickey fuller test is performed tentify whether a data series is

stationary or not. To allow for various possibdg| the ADF test is estimated in three

different forms; which is primarily concerned withe estimates aj.
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AY =8y + T (B:i4y,-) + U I ,. (3.6)

AY( = o+ 8y + X (6;4y,-) + u - (3.7)

AY =a + BT +8yu1+ 2K ,(0;4y,_)) + U - — ¥ )

Where,a is a constant (drift), T is a trend, K is the laggth which is added to the model
to ensure that the residuak~ 11D (0, ¢2)>. The optimal lag length of K is selected by

using the Akaike Information Criterion (AIC).

The hypotheses of this test will be:

Ho: 0= 0, i.e., there is a unit root — the time series inon-stationary.

Hi: 0 <0, i.e., there is no unit root — the time serids stationary.

If the computed absolute value of the tau statiftif) exceeds the ADF critical tau
values, we reject the hypothesis that 0, in which case the time series is stationary. On
the other hand, if the computed tau statiftif) is less than the critical tau value, we do

not reject the null hypothesis, in which case theetseries is non-stationary (Gujarati,
2004).

b. Phillips and Perron Test

The Phillips and Perron (PP) unit root tests diffem the ADF test mainly in how they
deal with serial correlation and heteroscedasticityhe errors. In particular, where the
ADF tests use a parametric autoregression to appade& the ARMA structure of the
errors in the test regression, the PP test ignoyesarial correlation in the test regression
(Phillip and Perron, 1988). The test for the PRites

Ayt = B,Dt + T[yt_l + ut . i I I 39

Where u; is 1(0) and may be heteroscedastic. The PP temt®eat for any serial
correlation and heteroscedasticity in the error®futhe test regression by directly
modifying the test statistias, = 0. This modified statistics, denot&d is given by:

*This means that the errors are identically andpeddently distributed with a mean of zero and astaont
variance
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The terms obr"? andA"? are consistent estimate of the variance parameters

0% = Jim T~ By E (1) soeerrrmesrsrssesrsneseorsnee 311
2 — i T ~1¢2\
A° = %,I_IEOZtﬂ E(T St ) 3.12

WhereS,= ¥T__u,. The sample variance of the least square residy& a consistent
estimate of g2, and the Newey — West long run estimates;afsing u:is a consistent

estimate ofl?.

Under the null hypothesis that = 0, the PPZ, statistic has the same parametric
distribution as the ADF t — statistic. One advastafthe PP tests over the ADF tests is
that the PP tests are robust to general forms w@frdscedasticity in the error term.
Another advantage is that users do not have tafgmetag length for the test regression
(Ibid).

3.4.2 Lag length Selection

Before estimating the Granger Causality test aedhibdels, the first task is to decide on
the maximum lag length. As Hall, (1991) pointed that the choice of lag length is vital
because too few lags may lead to serial correlgiroblem, whereas too many lags will
consume more degree of freedoms and thus smalllsgongblem. In this study, the
VAR model is estimated at level by using differéang length selection criteria such as
Sequential Modified Likelihood Ratio (LR), the FinArediction Error (FPE), Akaike
Information Criterion (AIC), the Schwarz InformaticCriterion (SC) and the Hannan-
Quinn Information Criterion (HQ). If the results thfese criteria are agreed the selection
is clear. However, if conflicting results were faufrom the above criteria, the AIC is
used to determine the optimal lag length. The AdGelected because AIC performed
better than any other information criterions (&¢. and HQ) when the estimated sample
size is relatively small (e.g. less than 60 obseraa) (Liew, 2004; and Lutkepohl,
2005).
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3.4.3 Cointegration Test

One possible means of avoiding spurious regredssidhe application of cointegration
techniques which allow the estimation of non spusioegressions with non-stationary
data. The economic interpretation of cointegrati®rthat if two (or more) series are
linked to form an equilibrium relationship spanniting long-run, then even though the
series themselves may contain stochastic trends, (non-stationary) they will

nevertheless move closely together overtime anddifierence between them will be
stable (i.e. stationary) (Enders,1995). Therefibrig,important to view cointegration as a
technigue to estimate the equilibrium or long-riargmeters in a relationship with unit

root variables.

There are several types’ of cointegration tests;the two commonly used are Engle—
Granger cointegration test and the Johansen-Jasaaintegration test. But the
Johansen’s approach is more superior to the Engleger approach. According to
Harris (1995), the Engle-Granger procedure hasmbeu of drawbacks. These are: the
test for cointegration is likely to have lower pavegainst the alternative tests; its finite
estimates of long-run relationship are potentiddlgsed; inferences cannot be drawn
using standard t-statistics about the significaofcne parameters of the long run model,
and the test procedure assumes that there is oelyaintegration vector, when in fact
there could be more, that is any linear combinatbrthese vectors is obtained when
estimating a single equation. The Johansen appria&els for the above weakness and
therefore, in this study the Johansen cointegrgtimcedure is employed to examine the
long term relationship between inflation, money gypand economic growth in
Ethiopia.

Johansen’s cointegration methodology takes itstistarpoint in the vector auto
regression (VAR) of order P given by:

AYi= W+ Tyt Y00 T Ayeq + g e (313

Where:Yy; is ann x 1 vector of variables that are integrated of oafee andg; is ann x 1
vector of innovations. If the coefficient matmxhas reduced rank< n, then there exist

n x r matricesa andp each with rank such thafll = af* andB'y is stationaryr is the
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number of cointegrating relationships and eachroalwf 3 is a cointegrating vector.

Johansen proposes two different likelihood ratsts®f the reduced rank of thiematrix:

the trace test and maximum eigen value test, dredow:

Jtrace (N =-T! In(1- A) ---- (3.14)

lr+1

Jmax (r,r+1)=-TIn (A 1) R (I £+)

Where Tis the number of usable observations anig the largest estimated value Bf i
characteristic root (eigen value) obtained fromebemated coefficient matrix. The trace
statistic tests the null hypothesis ofcointegrating vectors against the alternative
hypothesis of rcointegrating vectors where n is the number of gadous variables, for
r=0,1,2..., n-1. The maximum eigen value test, on thieer hand, tests the null
hypothesis of rcointegrating vectors against the alternative hypsis of r + 1
cointegrating vectors. Neither of these test dtetifollows a chi-square distribution in
general; asymptotic critical values are given blyalsen and Juselius (1990) and by most

econometric software packages (Hjalmarsson andi@sdte, 2007).
3.4.4 Granger Causality Test

Cointegration implies that causality exists betw#&enseries but it does not indicate the
direction of the causal relationship (Granger, )986erefore in this study for analyzing
the causality between inflation and money supplg batween inflation and economic
growth in Ethiopia granger causality test is usdte Granger causality test assumes that
the information relevant to the prediction of theriable is contained solely in the time
series data on those variables (Gujarati, 2004.Tiest formulated the null and

alternative hypotheses in the VECM framework akowas:

Ho: Thereisno Granger Causality between inflation and money supply.
H1i: Thereis Granger Causality between inflation and money supply.

Ho: Thereisno Granger Causality between inflation and economic growth.
H1: Thereis Granger Causality between inflation and economic growth.
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3.4.5 VAR and VEC Models

In economic variables facing the problems of endegg among the dependent and
independent variables is common. This can occumwhere are a two way influences
between the independent and dependent variablegAR approach can address this
endogeneity problem by allowing the data to be rfemtien unrestricted reduced form, in

which all variables are considered as endogenaysafi*colas and McGuire, 2011).

A reduced form VAR explains each variable as adlirfenction of its own past values,
the past values of all other variables being cansid, and a serially uncorrelated error
term. It is a set of k time series regression imctviihe regressors are lagged values of all
k series. When the number of lags in each of thetuons is the same and is equal to p,
the system of the equation is called a VAR (p).

A tri-variate VAR model with three time series \&ries consists of three equations

which are given as:

LCPl, = ayy + X5 BuilCPL_; + ¥, 8,;LM2,_; + ¥ v1;,LRGDP,_; + &, (3.16)
LM2, = ayy + X0 BoilCPlL_; + X5 85, LM2,_; + ¥/ v2iLRGDP,_; + &5, - (3.17)
LRGDP; = agy + Y0 BaiLCPI_; + ¥f_ 8;,LM2,_; + X5 y3;,LRGDP,_; + &3, (3.18)

Where LCPI is log of consumer price index; LM2ag lof money supply; LRGDP Isg
of real GDPB's, §'s andy’s are unknown coefficients, is the lag length, is the time

period anck,;, &,;, andes; are error terms with zero mean and constant vagian

After estimating this system of equations (3.16§3d8), we should test whether one of
the lagged endogenous variables has effect on ttite¥ endogenous variable. For this
purpose, the standard F-test is used under thenpasism of variable stationarity. In
testingLM2, has an effect odCPI;, the null hypothesigi,: §;; = 0 and alternative
hypothesig,: one ofs;;’s is different from zero, where i = 1,2,, p. Similarly to test if
LRGDP, has effect or.CPI,, the null hypothesis iH,: y;; = 0 and alternative hypothesis
H,: one ofy;;’s is different from zero, where i= 1,2,.0. If the null hypothesis is

rejected, in both case one can conclude tv2, andLRGDP, have effects olCPI,.
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Also the hypotheses are specified in this way isting the significance of the
explanatory variables in equationsldf2, andLRGDP;.

If the variables included in the VAR are cointegrhtand proved to have a long run
relationship one needs to estimate a vector egwection model (VECM) including the
error correction term to analyze the dynamic bebrami the model. Once the equilibrium
conditions are imposed, the VECM describes howetkemined model is adjusting in
each time period towards its long run equilibriutates (Mishra,et al., 2010). As the
variables are supposed to be cointegrated, theheirshort run, divergences from this
long run equilibrium will react on the changeshe tlependent variables in order to force
their movements towards the long run equilibriuratest Therefore, the cointegrated
vectors from which the error correction term is idive are each indicating an
independent direction where a stable meaningfulj lam equilibrium state exists. The
VECM has cointegration relations built in to theesification so that it restricts the long
run behaviour of the endogenous variables to cgevey their cointegrating relationship
while allowing for short run adjustment dynamidsid).

In this study the tri-variate vector error correatmodel (VECM) is specified as:

ALCPI; = ay1 + X5, BiiALCPI.; + X 8;;ALM2, ; + X v;;ALRGDP,_; +

Q1 ECT_; + &5 e (3.19
ALM2, = ayy + X BoiALCPI_; + X, 8,;ALM2, ; + X v, ALRGDP,_; +

Q,1 ECTe_; + &5 (3.20)
ALRGDP, = agq + X, B3iALCPI_; + X!, 83,ALM2,_; + X0, v5;ALRGDP,_; +

Q3 ECTe_; + &35 (3.21)

Where the variables are already definddjenotes the difference operatéiGT;_; is
one period lagged error correction term ange,;, ande;; are error terms with zero
mean and constant variance. In this specificatioacoefficients of ALCPI;_;, ALM2,_;,
andALRGDP;_;) appear as explanatory variables and the parasneterthe ECT;
(Q,1,9Q,, andQ3, ) represent the speed of adjustment in case oatiens from the long
run equilibrium relationship. Long run uni-direate causal relationship from money

supply and economic growth to inflation exist<}; # 0 while Q,; = Q3; = 0. Bi-
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directional long run causality among inflation, regrsupply and economic growth will
exist if Q;; =Q,; = Qz; #0. In the short run, Granger causal relationskiptéf either
parameter estimates of the lagged variables ineftienated equations are statistically
significant at the conventional test level. Fronuaipn 3.194;; # 0 andy,; # 0 implies
that uni—directional causality from money supplyd aeconomic growth to inflation.
Similarly, 8,; # 0 in equation 3.20 ang; # 0 in equation 3.21 can be interpreted in the
same way with regard to short run causality betwiediation and money supply and
between inflation and economic growth respectivefys;; = f,; # 0 indicates short run
bi-directional causality between inflation and mgsepply and/;; = 3; # 0 implies bi-

directional causality between inflation and econogrowth.
3.4.5.1 Impulse Response Function

Impulse responses indicates the response of cuamhtfuture values of each of the
variables to a one unit increase in the currertesalf one of the VAR errors, assuming
that this error returns to zero in subsequent derend that all other errors are equal to
zero. Generally, an impulse response shows theteffiean exogenous shock on the

whole process over time (Fuss, 2007).

According to Chen and Patel, (1998) in dynamic ysialof VAR model is routinely
carried out using the "orthogonalized" impulse ceses, where the underlying shocks to
the VAR model are orthogonalized using the Choledkgomposition method. This
method assumes the system is recursive and timeagistins of impulse response function
are orthogonalized so that the covariance matrixhef resulting innovations is lower
triangular (Chen and Patel, 1998). Therefore, ti®l€ski decomposition method is
criticised as an arbitrary method in attributingeanmon effect and changing the order of
the equation may dramatically change the impuldasalternative approach to Choleski
decomposition method is, the generalised impulspamse analysis, which is invariant to
the ordering of the variables in the VAR. In costrégo the Choleski decomposition

method, the generalised impulse response funciamanique (Pesaran and Shin, 1998).
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CHAPTER FOUR
ECONOMIC GROWTH, INFLATION AND MONEY
SUPPLY IN ETHIOPIA

Ethiopian is one of the poorest countries whichenbgen experiencing a slow economic
growth for the last several decades. In differeatldvreports, it is located in the lowest
rang on per capita basis (Befekadu and BirhanuQR0Bor example, the per capita
income of the nation was USD 370 which was low@sgared to the average per capita
of the whole SSA (WB, 2012).

The economy is predominantly dependent on agriiihose performance depends on
the unpredictable weather. A part from its depengem agricultural output the external
performance of a country is dominated on few presllike coffee, skin, hides and chat.
In addition to this, frequent drought and famingetiher with poor polices and civil wars
have made it impossible to bring about structurange in the economy. On this basis,
this chapter discusses the trend analysis of ecengrowth, inflation and money supply
in Ethiopia from 1970/71-2010/11. Even though, st difficult to make conclusive
deduction from simple trend analyses; descriptiend line may help to show the

overtime relationship of the variables.
4.1 Trends of Economic Growth and its Sectoral Comibution

Over the past five decades, the Ethiopian econoasy been growing at an average
annual rate of 4.2 percent while the population lbesn growing at annual rate of 2.6

percent. [See Table 4.1]

During the imperial era (1960/61-1974/75), the rmaconomic policy in Ethiopia was
largely dominated by a market-oriented economictesys Between these years the
average GDP growth rate was 4 percent and the gv@@pulation and per capita growth
was 2.3 percent and 1.7 percent per annum resphctin these years, the value added
contribution of agriculture was growing by 1.9 pent industry, distribution and other

services were expanding by more than 6.8 percent.
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The period 1974/75-1990/91 witnessed a commandoeticnsystem, where the state
played a key role in all areas of economic activibyrring this period, the economic
performance of the country was poor and the econgnowth slow down to 1.7 percent.
While the population and per capita growth were p&cent and -1.1 percent
respectively and this implies that the economioagnowas not enough even to keep the
per capita income constant with the population ghowue to the civil war, conflict with
Somalia and drought that was existed in this petiogl county had registered a negative
growth rate of per capita GDP.

Table 4.1 Economic Growth Rate and its Sectoral Coponents (1960/61-2010/11)

Growth rate of Growth rates of value added in the

Various sectors

RGDP Population PCGDP Agriculture Industry Distrib_utiv Othgr
e service service
1960/61 - 4.0 2.3 1.7 1.9 6.8 8.1 7.3
1973/74
1974/75- 1.7 2.9 -1.1 1.2 15 1.7 4.0
1990/91
1991/92- 7.0 2.6 4.4 4.9 8.7 8.6 7.3
2010/11
1960/61 - 4.2 2.6 1.7 2.7 5.7 6.1 6.2
2010/11

Source: Computed based on MoFED Data (2010/11)

The post-Derg period moved the country back tontlaeket-oriented system and starting
from 1991/92 the government of Ethiopia has intastlia variety of reforms aimed at
improving macroeconomic stability, accelerating remaic growth, and reducing

poverty. Tariffs have been cut, quota constraielaxed, licensing procedures eased,
foreign exchange controls relaxed, compulsory gdalivery and forced membership to

cooperatives discontinued, a privatization procbsgun, private banks authorized,
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interest rates decontrolled, and an inter-bank moaed foreign exchange market
introduced (Alemayehu and Tadele, 2004).

In this period the Ethiopian economy showed red&yivgood performance. The annual
average growth rate of the economy and per capitame was 7 percent and 4.4 percent
respectively. The annual average growth rate oh esertor was above the average
growth rate of the past two regimes (i.e. the admical sector average growth rate was
4.1 percent and the industry and distributive atigbis service sectors was growing on
average by more than 7.3 percent). In fact thisesdke country one of the fast growing
economies of sub-Saharan Africa. If there had m@&nbfrequent drought, the Eritrean
aggression of 1998 and adverse terms of tradeavbege annual growth rate of GDP
would have been expected to be highElowever, the domestic absorption was
significantly higher than GDP, having a share ob.#1percent out of GDP on the
average between 1997/98 and 2010/11. This is becausur case, excess demand was a

prevalent feature of the economy throughout theodernder consideration (NBE, 2011).

Since 2003/04, the economy has been growing athigfowth rate and this growth has
been sustained to the current period. The Real GDRth averaged 11.4 percent per
annum during the 2003/04 and 2010/11 period. Tiros/th performance is more than the
population growth rate and initially lead by agttove the growth base is broadening
with growing contribution from industry and servisector. In terms of the structure of
the economy, the contribution of agriculture to raleGDP was 47 percent in 2003/04
and declined gradually to 41.2 percent in 2010/MHough agricultural production has
increased considerably, because of favorable weatimglitions and enhanced support by
Government (e.g., improved supply of fertilizer)etlagriculture sector productivity
remains low. The expansion in agricultural produtthas been driven by increases in the
area of land cultivated, rather than major improgets in productivity. Given the present
technological conditions and the structure of patin, pushing the production frontier

outward is difficult due to the already existinggsures on the land (ADB, 2010).
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Table 4.2 Economic Growth Rate and its ComponentsiiPercent (2003/04-2010/11)

2003/ 2004/ | 2005/ 2006/ | 2007/ | 2008/ | 2009/ A 2010/ A Average
04 05 06 07 08 09 10 11

Real GDP growth rates
Sector 117 | 126 | 115 118 112 100 106 114 114
Agriculture 1 16,9 | 135 109 94 7.5 6.4 7.6 9 10.2
Industry 116 | 94 10.2 | 9.5 10.0, 9.9 10.8 15 10.8

Service 6.3 128 13.3 153 160 140 13.2 125 129

Sectoral share in %
Agriculture  47.0 (474 471 46.1 446 432 420 411 448
Industry 140 | 136 134 132 130 13.0 130 134 133
Service 39.7 39.7 404 417 431 451 46.1 46.6 429

Source: MoFED, (2010/11)

The major challenges that the agriculture sectaticoes to face are; it is extremely
vulnerable to weather shocks due to dependency ainfall, weak marketing
infrastructure, limited use of improved farming giees, and rising cost of key
agricultural inputs. Due to high population grow#ttes and the corresponding decline in
farm size, there has been a general decline incapita food production. However,
considering that less than 15 percent of the arallé is cultivated and productivity is
still among the lowest in sub-Saharan Africa, timéeptial for growth in agriculture is
huge (ADB, 2012).
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Figure 4.1 Economic Growth Fate and its components in grcent (2003/0-2010/11)

20 =4—=RGDP =#~Agriculture Industry =>e=Service
18

16
14
12
10

Percentage Change

O N S~ O

2003/0+ 2004/05 2005/06 2006/07 2007/@®08/0¢ 2009/10 2010/11

Source: Computed based ¢ MoFED Data (2010/11)

The contribution of the service sector to the coust GDP has been increasi
continuously and becoming a significant source rafangh. This remarkable growth
sevices was driven by the rapid expansion public administration, financial
intermediation, and retail business activities. Sehservices sectors grew by more thal
percait on average between 2003-2010/11 and become the dominate sector o
economywith its share increasing from 39.7 percent in 2003to 46.6 perce in
2010/11.The sector is also emerging as a source for explortaigh tourism and a
transport activities. It is expected to continugtow rapidly, though at a slower rate tt

in previous years.

Although Ethiopia’s industrial base is still relatly small, the share of the sector sho\
no significant change, recording on average 13r8em of the total valuadded during
2003/04-2010/11The improvement of industrial sectperformance in z10/11 was
driven by gradual expansion of mining and ufacturing subsectorThis momentum is
expected to continue given the priority accordethttustrialization, both for exports a
import substitution, in the government’s plan amw industries are coming on strei

and new projects afanned in other areas suct chemicalspharmaceutica and steel.
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The overall growth prospects of Ethiopia are goedth public investment in
infrastructure, transformation of agriculture anh+traditional exports are expected to
continue driving growth. Despite its rapid growHthiopia has continued to face very
serious structural challenges; among them persigtienv levels of foreign reserves, the
recent high inflation trend, and recurrence of didUNFPA, 2011).

Figure 4.2 Trends in Economic Growth of Ethiopia (970/71-2010/11)
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As it is observed from the above figure, the ratecltange of the economy declined
sharply several times. For instance, in 1977/78882/83 due to the war with Somalia
and sharp reduction in industrial sector, GDP waeslided by -0.4 percent and -1.5
percent respectively. A devastating drought whiknts the life of many Ethiopian and
created the current image of the country in theldvaras happened in 1983/84 and
1984/85 and GDP was decelerated by 7 percent anerbént respectively. The other
Significant contraction in GDP was observed in 1920and 1991/92 when the country
was in political transition from Derg to EPRDF. Aig the last two significant reductions
in GDP were in 1997/98 and 2002/03 during Ethiotr&an war and the drought which
has been occurred due to the absence of raimfdiki country.
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4.2 Sources of the Recent Economic Growth in Ethiag

In addition to favorable weather condition for agiture since 2003/04, Ethiopia’s recent
growth performance has been associated with a nuofbaeriving factors. The major

factors behind the recent surge in growth rate are:
Investment in Major Infrastructures

In recent years, the government has implementewadigrowth and poverty reduction

strategy, targeting on infrastructure developmemyprovements in access to basic
services, commercialization of agriculture, as wadl on private sector development,
including the creation of suitable regulatory amgtitutional frameworks to support

private business. Specifically, the huge publicestment in infrastructure development
has been important factor in driving growth (ADB)1B). In the past five years, the
government and public enterprises have investdirsl of Dollars in roads, energy

sector and telecommunication. In 2006/07 governnoapital expenditure was 18.3

billion birr and within five year increased abobtéde fold and reached 53.2 billion birr in

2010/11. These intensive investments have led veldement in infrastructure from a

low base. For instance, the power generation cgphas been increased nearly doubled
and reached 2000 MW in 2010/11 and; also the pevad network increased three fold
(MoFED, 2010/11). In general, the huge public itwesnt in infrastructure and social

services has created a major expansion in domdsticand, raising overall growth

(ADB, 2010). However, these huge public investmemaye increased the domestic
money supply and become the main explaining faoéhind the recent inflation in the

country.

Expansion of Exports and Remittances

The country’s exports have also been growing stygrayeraging about 21.73 percent
per annum since 2003/04. Coffee is the largestceoaf merchandize export earnings
and other non-traditional exports have register@stet growth. In the later case, the
growing demand by China and India for Ethiopia’sn#iaditional exports, such as
sesame and other oilseeds, has contributed totirg’s product and export growth. In
fact, the continued rapid expansion of both thesenemies is likely to sustain the

growth in Ethiopia’s exports in the medium termmarly, remittances and FDI have
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also been growing at an impressive rate. Remittarge Ethiopians living abroad to
relatives and investment in Ethiopia have also gdiag significant role. The remittance
has grown from 9.22 million U.S dollar in 1997 t©3524 million U.S dollars in 2011
(WB, 2012). Imports have been growing by abouBlfrcent on average since 2003/04
(ADB, 2010).

Increased Tax Collection and Aid

Government revenue has been increased by 22.8npemeaverage between 2003/04-
2010/11. Tax revenue reached about 59 billion Bir2010/11 from about birr 10.5

billion in 2003/04; which makes tax revenue 13.5cpat of GDP in 2010/11 (MoFED,

2011). Net Official Development Assistance (ODA)shencreased in recent years,
reaching USD 3.5 billion in 2010 from USD 1.5 i in 1990 (WB, 2012). This surge
in foreign aid, along with improved domestic revenmobilization, has enabled the
government to increase expenditure on infrastrectinereby stimulating growth (ADB,

2010).

4.3 Trends of Inflation in Ethiopia

Historically, Ethiopia has not suffered from higtflation and the economy was known
for long for its low inflation and rise in pricesewe associated mainly with the fall in
agricultural output and years of higher productiegre known to witness falling prices.
For instance, between the periods 1981-1985, rBé&t Gecreased by about 2.43 percent
on average and the general prices experiencedvélgrate of 5.82 percent on average.
On the other hand average rate of inflation dedlite 2.8 percent between 1986 and
1990 because of real output recorded a growthafa6e04 percent over same period. In
the following years, inflation rate climbed to ddeibdigit level led by food price
inflation. In this five years average rate of itift@ was 13.25 percent (mainly due to15
percent average rate of food price inflation) amdrage growth rate of RGDP was slow
down to 1.36 percent. The second half of the 19%8s witnessed stable prices with
average general inflation level of 1.61 percentreHeis important to note that, the real
GDP growth rate over the same period was 4.66 pergkich is indicative of the co-

movement between the output growth and inflatiee [gble 4.3 below].
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Table 4.3 Annual Average Growth Rate of Inflation ad RGDP (1970/71-2010/11)

Average rate of Inflation and RGDP

Year General Food Non-Food RGDP
1970/71—- 2.95 2.21 4.29 2.84
1974/75

1975/76- 16.96 20.42 11.0 2.15
1979/80

1980/81— 5.82 7.21 3.33 -2.43
1984/85

1985/86— 2.79 1.28 6.25 6.04
1989/90

1990/91- 13.25 15.0 9.35 1.36
1994/95

1995/96— 1.61 2.56 0.93 4.66
1999/2000

2000/01- 2.7 3.91 1.61 6.24
2004/05

2005/06— 18.2 20.0 16.16 10.37
2010/11

Source: Computed based on NBE and MoFED data (201¥)

In recent years however, the systematic trendsflaition and economic growth has been
changed. High inflation rate lead by the food pric#ation has been occurred despite
double digit output growth. From 2003/04-2010/Tivards, output on average grew by
10.8 percent per annum while during the same pgpioces have grown by 15.3 percent
per annum. Regardless of the relatively good weatbaditions and better harvest in
2004/05, prices have been increased by 6.1 pemerdverage. The inflation level

continuous to increase in the year 2005/06 andhezhto 10.16 percent. This level of
inflation is not a record high in Ethiopian histpguch rate is puzzling given the double
digit economic growth claimed by official reportsdathe rate was lead by the food price

inflation. On the following years, the inflationteaincreased further and reached to about
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16 percent and 25.5 percent in 2006/07 and 200/&§8ectively, again in the midst
double digit economic growth. During ttsame period food price inflation was 1
percent and 35 percent respectively. Despite, abweeasures taken by government
rate kept on increasing mood to reach average froate of 36.4 percent in 2008/
(NBE, 2010 and MoFED, 11/12). In 2008, for instance government moved to
extent of importing food items and providing pettoin products at subsidized pr
considering the claim that imported inflation is tdominant determinant of domes
inflation. After a short relief i2009/10, the rate presumed its previous double digel
in 2010/11. This time the government claimed ttet domestic monopolistic mark
behavior in the market for several commodities Wasleading cause of the inflation¢
pressure in Ethiopia. Ts required the government to place price limit @vesal
domestically produced and imported commodities asmezhanism to curb inflatiol
However, shortly afterwards it proved that the rueaswas not working when ti
intervention in the market createcpply shortage of these commoditi
Figure 4.3 Annual Inflation Rate and RGDP Crowth (2003/04-2010/11)
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In general, from the above discussion one can eakie following points. Firs periods
before the year 2002/03 are relatively periods a linflation with average annu
inflation rate of 6.4 perce between 1970/71-2001/03ince the inflation rate started
rise in 2002/03 the p«ods between the years 2002/83t0/11 witnessehigher inflation
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rates reaching annual average of 15 percent. Seagrdultural sector which constitutes
a lion’s share in GDP and is the main supplieheffood needs of the economy, prices in
most of the cases, move at odds with agriculturadipction, with low production always
accompanied by relatively higher inflation rate.iréih close observation of the data
reveals that food prices increased relatively fatten the non-food prices in most of the
years under consideration except in the secondahadlie 1980s. This coupled with the
relatively higher share of food item in the CPI mdlde food prices the main contributor
to the general inflation.

The above discussion, however, doesn’'t undermieddtt that several other factors had
contributed to the soaring inflation pressurestinidpia. Specifically, the trends in fiscal
deficit, international oil and food prices, incream money supply growth and other
factors of inflation also affects the path thatatibn rate takes over short to long run
periods (ADB, 2011; Jema and Fekadu, 2012; De€i@9;2Alemayehu and Kibrom,
2008).

Figure 4.4 Inflation Trend in Ethiopia (1970/71-200/11)
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As we observe from the above figure, trends ofaiidh looks the same with trends of
GDP and show moderate ups and downs from 1970/2D®@@/03 with exceptions of
1973/74, 1977/78, 1984/85, 1990/91, 1997/98 and2/P30 In 1973/74 the imperial

government over thrown by the military junta and1®90/91 it was the time when a
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group of guerilla fighters overthrown the dictatdrimilitary junta which ruled the
country for 17 Years. In 1977/78 and 1997/98 thveas a war with Somalia and Eritrea
respectively which reduce the expansion of the esnn As mentioned earlier in
1984/85 there was a devastating drought and agaz002/03 the economy has been
suffered from drought which resulted in a fall dDB and this in turn increased the price
level. Since the country depends on rain fed aljuse as a main source of income, the
drought diminished output growth which in turn hassignificant pressure on the
increment of inflation.

4.4 Trends of Money Supply in Ethiopia

Monetization of budget deficit is one of the linkstween fiscal and monetary policy
(Haile, 2003). During the imperial regime, govermmexpenditure had been very low
and apparently, money supply remained low and tedddtle growth during the same

regime. In 1970/71 M1 was birr 445.9 million and M&s birr 654.4 million and the

annual growth rate was -6.1 percent and 0.64 perespectively. The percentage ratio
of M1/GDP and M2/GDP was about 5.1 percent andpérgent respectively. The then
low level of government expenditure and thereby lwiget deficit may have helped the
government to maintain low level of borrowing frdire banking sector that explained

the slow growth rate of money supply during the saegime.

The military government that succeeded to powed374/75 subscribed to socialist
ideology and apparently, government expenditurésP ratio recorded tremendous
growth. Hence money supply, M1 and M2, showed & ifazease from 1974/75 to
1990/91 with annual average growth rate of aboupdréent and 13 percent and reached
birr 6131.7 million and 7959.2 million respectiveBuring the last years of the Derg
regime, there existed rising public expenditure irzgja low revenue collection.
Consequently, this has resulted in expansionaryetaoy policy enticed by financing the
fiscal deficits (monetization of the deficit). Thigas revealed by a higher growth rate of
money supply; for instance in 1989/90 the annualwin rate of M1 and M2 was 20
percent and 18 percent respectively. The fact thatgovernment was financing its
deficits mainly through printing of money and thesas lack of external financing

resulted in an accelerated money supply growth piBeghis, however, the increased
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money supply was not a major problem as histogigaflation was not a serious problem
in Ethiopia.
Figure 4.5 Evolution of Inflation and Money Supply(1970/71-2010/11)
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Soon after the fail of the military government i890/91, the transitional government
switched to market economy. In terms of monetarjcpothe post-Derg performance
between the periods 1991/92-2001/02 was good,cpatiin maintaining a fairly stable

M2 growth rate. Domestic liquidity (broad money) b§91/92 was about 25 billion birr

showing a growth rate of about 12 percent overpiagod between 1991/92— 2001/02.
However since 2002/03, there has been a fast iseri@anoney supply.

Between 2002/03 and 2010/11, the years of soaniitatipnary pressures in Ethiopia, the
rate of money supply growth climbed to 20.7 percamtaverage. While the real GDP
was grew by 11 percent on average during thesegeBased quantity theory of money
(QTM), assuming money held only for transactionpmses and the velocity of money
roughly constant, the growth rate of money supghg 0.7 percent) should be equal to
the growth rate of real GDP to leave the price lleomstant. However, before 2002/03
velocity of money on average was continuously figlland after 2002/03 it has been

growing continuously in the economy. Thereforethe situation of rising velocity of
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money, the corresponding money supply growth shbalde been slower to keep the

price level stable.

In 2002/03 the starting of inflation, M1 and M2 was billion and 16.8 billion birr
respectively and this amount jumped to 76 billiomr Bnd 145 billion birr with annual
growth rate of about 39 percent and 45 percenexsely in 2010/11. More convincing,
in 2008/2009 during which the average rate of tidtareached 36.4 percent, the average
rate of money supply growth was close to 21 percdm acceleration in the growth rates
of M1 and M2 reflects an increase in the growtimdieof four major components of the
monetary aggregates, currency, demand depositsigsanad time deposits. The annual
average growth rates of each of the four componatgs shown in table 4.4 below, were
higher during the 2002/03-2010/11 periods. Althoutgis difficult to conclude without
rigorous and comprehensive analysis, this may atdgcthat there is a close relationship

between inflation rate and the money supply grawththiopian economy.

Table 4.4 Annual Average Growth Rate of Money suppl (2002/03-2010/11)

Broad Narrow Currency Demand  Saving Time
Year Money Money outside deposits deposits deposits

(M2) (M1) banks
2002/03 11.52 10.83 17.25 6.03 13.21 4.08
2003/04 13.76 13.35 16.66 10.61 14.93 7.00
2004/05 16.00 11.63 12.90 10.53 20.47 32.08
2005/06  15.33 11.84 13.93 10.00 18.34 29.04
2006/07  22.15 24.38 20.01 28.42 15.77 59.57
2007/08  20.35 19.36 28.78 11.23 24.30 1.06
2008/09 21.01 19.13 11.67 26.57 26.02 -3.15
2009/10  26.57 24.51 22.78 26.03 29.32 21.79
2010/11 39.21 45.27 34.57 54.44 34.34 17.95
Average  20.66 20.03 19.84 20.43 21.86 18.82

Source: Computed based on NBE Data (2010/11)

Figure 4.6 below shows the relationship betweelatioh, money supply and economic
growth in Ethiopian economy between 1970/71 andO2lil As we observe from the

figure, the rate of inflation, money supply and m@mmic growth moves the same trend.
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Figure 4.6 Trends in Inflation, Moey supply and Economic Growth
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CHAPTER FIVE
EMPIRICAL RESULTS

This paper employed tri-variate Granger causakist twith Vector Error Correction
Model (VECM) framework of the analysis on the cdusgationship between inflation
money supply and economic growth in Ethiopia. lis inalysis the direction of causality
between inflation and money supply and betweeratiofh and economic growth is
determined and the response of variables for theamic change is also assessed.
Moreover, the VAR model is also used for the puepotoptimal lag length selection.
Accordingly, results of unit root test are giversfiand next pair wise standard Granger
causality test results are summarized. The Johatmategration and Granger causality
test results based on VECM then followed. Findlyg impulse response analysis results

are presented.
5.1 Stationarity Analysis

In order to apply VAR and VECM methodologies, oraérintegration of each series
should be determinedn this study, stationarity of the data is chechsdusing the
Augmented Dickey-Fuller (ADF) and Phillips-Perrd?R) tests. The Akaike Information
Criterion (AIC) is used to determine the lag lengiine null hypotheses of a random
walk (Ho: & = 0) against the alternate hypothesis of a statipprocess (i 6 < 0) is
tested by using Dickey-Fuller and Phillips-Perraitical values. The appropriate lag

length is automatically determined by the econoresoft ware (E-views 6.0).

The results in table 5.1 below indicate that &l variables were non-stationary in levels.
This can be seen by comparing the P-values of ABth and PP test statistic with 1%,

5% and 10% level of significance. The results of table show strong evidence of non-
stationarity in level and it is adequate to coneldldlat there is a unit root in the variables
at level. Therefore, to make all the variablesiatairy all of them were differenced once

and the ADF and PP test were conducted, and thé regiven below in table 5.2.
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Table 5.1 Unit Root Test for Stationarity at Level

ADF test | LCPI LM2 LRGDP
None Test statistic 5.0664 4.6178 4.1736
P-Value 1.0000 1.0000 1.0000
Intercept Test statistic 0.3493 1.1608 4.0781
P-Value 0.9781 0.9973 1.0000
Intercept and | Test statistic -1.4965 0.6450 1.5789
trend P-value 0.8142 0.9994 1.0000
PP test
None Test statistic 4.2104 11.6824 3.8588
P-Value 1.0000 1.0000 0.9999
Intercept Test statistic 0.1714 1.3721 6.2798
P-Value 0.9673 0.9986 1.0000
Intercept and | Test statistic -2.0077 -0.1233 1.6095
trend P-value 0.5795 0.9927 1.0000

(*), (**) and (***) denotes rejection of the nullypothesis at 1%, 5% and 10% level of

significance.

Table 5.2 Unit Root Test for Stationarity at FirstDifference

ADF test LCPI LM2 LRGDP
Test statistic -3.3477 0.0788 -1.0946
None P-Value 0.0014* 0.7018 0.2431
Intercept Test statistic -4.9047 -4.5305 -2.0642
P-Value 0.0003* 0.0008* 0.2596
Intercept and | Test statistic -4.8505 -4.6724 -6.6018
trend P-value 0.0019* 0.0030* 0.0000*
PP test
None Test statistic -3.4424 -0.2144 -3.6788
P-Value 0.0010* 0.6026 0.0005*
Intercept Test statistic -4.9029 -4.9242 -4.7787
P-Value 0.0003* 0.0003* 0.0004*
Intercept and | Test statistic -4.8545 -5.0244 -6.0250
trend P-value 0.0018* 0.0012* 0.0001*
Order of
Integration I(1) 1(1) (1)

(*), (**) and (***) denotes rejection of the nullypothesis at 1%, 5% and 10% level of

significance.
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The above table 5.2 shows that all the variablesevgtationary at first difference.
Therefore based on this result, the null hypothekisit root is rejected and it is safe to
conclude that, all the variables become statioraryfirst difference and they are

integrated of order one I(1).

We can also verify the non-stationarity of thesgeseat levels by just observing at the
graphs of the series which is shown in Figure A.the appendix part. Apparently the
time series line graphs of the variables: log(CRij(M2) and log(RGDP) shows an
upward sloping during the sample period. This saggg#e series are non-stationary at
level and implies that the mean and variance acee@sing over time. However, the
figure also suggests that the variables are statyom their first difference, that is they

are likely integrated of order 1(1).
5.2 Lag Length Selection

Granger causality test, cointegration and VECMumeally preceded by a test of optimal
lag length due to the estimated results are affdayethe number of lag included. So, we
must determine the maximum lag length before esiimgahe models and the standard
Granger causality test. In this study, the seqaéntbdified LR test statistic (LR), Final
Prediction Error (FPE), Akaike Information CriterigAIC), Schwarz Information
Criterion (SC) and the Hannan-Quinn Informationt&ron (HQ), which are given
automatically by E-Views 6.0 econometrics softwpeekage to specify the maximum
number of lags are employed. Therefore, as Taleréveals that from lag length
selection analysis lag length of 1 is optimal feries at level in all of the above types of

criteria.

To check that the selected lag length was apprepriane can needs to perform
diagnostic test of residuals as none white noisedual may render invalid result.
Therefore, the existence of autocorrelation ancerbstedasticity in the VAR model
should be identified. Moreover, normality of the aebshould be tested. Based on the
results which are shown in table 5.4 the null ofseoial correlation, homoscedasticity

and normality are not rejected at 1 percent sigaifce level.
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Table 5.3 Lag Order Selection Criterion

VAR Lag Order Selection Criteria

Endogenous Variables: LCPI, LM2 and LRGDP
Sample: 197/71-2010/11

Included Observations: 35

Lag | LogL LR FPE AIC SC HQ

0 -22.3533 | NA 0.0007 | 1.3344| 1.4637 1.3804

1 162.2821 | 330.4001*| 7.39e-08* -7.9096* -7.3925F .7756*

2 165.4720 | 5.2046 1.01e-07 -7.6038 -6.6988  -7.281B
3 175.0123 | 14.0593 1.01e-07f -7.6320 -6.3394  -7.1722

*indicates Lag order selected by the criterion

LR: Sequential modified LR test statistic (each te5% level)
FPE: Final prediction error

AIC: Akaike Information Criterion

SC: Schwarz Information Criterion

HQ: Hanna-Quinn Information Criterion

Table 5.4 Diagnostic Tests for the VAR

LCPI, LM2, LRGDP

Df Chi — Square | P-value
Autocorrelation: LM Test 9 12.3344 0.1952
Normality Test (Skewness) 3 6.3744 0.1181
(Kurtosis) 3 0.1679 0.9826
Heteroscedasticity Statistic: (No 36 39.5796 0.3132
Cross Terms)

(*) denotes rejection of the null hypothesisiofmisspecification at 1% significance
level.

5.3 Granger Causality Test Results

Granger causality test is undertaken here to hlawadea about the causal relationship
between inflation and money supply and betweeratioth and economic growth. Since
all the variables are found to be I (1), the testpplied to the first differenced variables.

Results about the relationships of variables arergbelow:
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Table 5.5 Pair-wise Granger Causality Test betw@eDLCPI, DLM2 and DLRGDP

Lags | Null Hypothesis Obs. | F-stat. | Prob.

1 DLMZ2 does not granger cause DLCPI 39 45196 4@16
DLCPI does not granger cause DLM2 0.3512 0.5570

1 DLRGDP does not granger cause DLCP| 39 4.2947 0.0455*
DLCPI does not granger cause DLRGDR 1.0704 | 0.3545

1 DLRGDP does not granger cause DLM2| 39 0.8356 | 0.3667
DLM2 does not granger cause DLRGDP 1.8161 0.1862

(*) denotes rejection of the null hypotlsesat 5% significant level

Granger causality test result presented in tallaéeals money supply granger causes
inflation that the null hypothesis money supply slagt granger cause inflation is
rejected at 5 percent level but inflation doesgrainger cause money supply. Therefore
this result indicates that causality running fromrmay supply to inflation in the short run.
The implication of the result is that money supghpwth has valuable information in

forecasting the values of inflation in the short.ru

In table 5.5 the null hypotheses that economic gnadwes not granger causes inflation is
rejected at 5 percent level of significance. Howetlee reverse is not rejected indicating
that is economic growth which causes inflation antithe other way round. This implies
that economic growth significantly suggest someaghabout short run behavior of
inflation rate while inflation rate does not predanything about the short run properties
of economic growth in Ethiopia for the periods beén 1970/71-2010/11.

Although it is not under the objective of the studlye result in table 5.5 also shows
economic growth does not granger cause money supmlly money supply does not
granger cause economic growth, which implies theneo causality between economic
growth and money supply in the short run. Therefm@ney supply growth does not

predict anything about economic growth and vicesaer
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5.4 Cointegration Test Results

As shown in table 5.2 above, all the variables iategrated of the same order i.e.
I(1),then this implies that there is a possibitiat these variables are cointegrated. When
cointegration exists, it indicates that the vaealhave long run equilibrium relationship.
To check for the presence the Johansen cointegrédsl is performed and the testing

hypothesis is the null of no cointegration agaitis¢ alternative of existence of

cointegration.

Table 5.6 Cointegration Test Result

Sample: 1970/71 to 2010/11

Sample (Adjusted): 1972/73 to 2010/11
Included Observations: 39 after adjustments

Trend Assumption: Linear Deterministic Trend

Series: LCPI LM2 LRGDP
Lags Interval (in first differences): 1to 1

Unrestricted Co-integration Rank Test (Trace)

Hypothesized

No. of CE(s) | Eigen value | Trace statistic | 0.05 critical value | Prob.”
None* 0.4321 37.2937 29.7971 0.0057
At most 1 0.2683 15.2255 15.4947 0.0549
At most 2 0.0750 3.0401 3.8415 0.0812
Trace test indicates 1 cointegrating equation(f)&0.05 level.

) denotes rejection of the hypothesis at the 0.08llev

™ Mackinnon-Haug-Michelis (1999) p-values.

Unrestricted Co-integration Rank Test (Maximum Eigen value)

Hypothesized Max-Eigen

No. of CE(s) | Eigen value | Static 0.05 critical value | Prob.”
None 0.4321 22.0681 21.1316 0.0368
At most 1 0.2683 12.1855 14.2646 0.1039
At most 2 0.0750 3.0401 3.8415 0.0812

Max-eigen value test indicates 1 cointegrating &qogs) at the 0.05 level.
©) denotes rejection of the hypothesis at the 0.08l lev

) Mackinnon-Haug-Michelis (1999) p-values

Based on the results of Johansen cointegratiowtash is presented in table 5.6 above,

the trace test reveals the existence of one comtieg equation at 5 percent level of
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significance and the maximum eigen value test etsdirms the result. Therefore, it is
safe to conclude that these two variables (LM2 dmRIGDP) are individually
cointegrated with aggregate price level. Thus, egage price, money supply and real
output have long run or equilibrium relationshiptioeen them. As the variables are
cointegrated and the objective of this study i€xamine the relationship of aggregate
price to money supply and RGDP the cointegratingars are normalized by aggregate
price (LCPI). The normalized coefficients of longnrrelationship in table 5.6 below
show that long run effect of money supply on aggtegrice is positive and statistically
significant at 1 percent level. On the other h&@DP is negatively related to aggregate
price in the long run and it is statistically sifyrant at1 percent level. Clearly this
finding is consistent with the monetarist view timathe long run keeping output constant

hence only change in money supply will lead to@gbange.

Table 5.7 Normalized Cointegration Coeffients: 1 Cointegrating Equation

LCPI LM2 LRGDP
1.0000 3.4734* -12.8910*
(0.6706) (2.5378)
[5.1795] [-5.0796]

*denotes rejection of the null hypegls at the 1 percent level of significance
and Standard error in () and tistiatin [ ]

5.5 VECM Test Results

Since the cointegration test confirmed the existeniclong run relationship among the
variables, the vector error correction model hefpgstimate the short run relationship

and the speed of adjustment towards long run dujuitn.
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Table 5.8 Summary Results of Causality Test usingector Error Correction

Modeling
Wing DLCPI
Variable Coefficient Std. Error t-value t-prob.
Constant 0.0354 0.0385 0.9201 0.3597
ECTcpi-1 -0.0157 0.0087 1.8129 0.0728**
DLCPI-1 0.1333 0.1422 0.9372 0.3509
DLM2-1 0.2168 0.1029 2.1063 0.0380*
DLRGDP-1 -0.7729 0.2481 -3.1156 0.0024*
R® = 0.4078 Adj’R 0.3360 F — statistic =86
Weing DLM2
Constant 0.1594 0.0240 6.6486 0.0001*
ECTm2-1 -0.0857 0.0188 -4.5643 0.0001*
DLCPI-1 -0.0079 0.0855 -0.0896 0.9288
DLM2-1 -0.0845 0.1580 -0.5347 0.5940
DLRGDP-1 -0.2383 0.1545 -1.5423 0.1261
R* = 0.4140 Adj“R= 0.3451 F — statistic = .08
Neling DLRGDP
Constant -0.0101 0.0282 -0.3588 0.7205
ECTrgdp-1 -0.0086 0.0818 -0.1050 0.9166
DLCPI-1 0.0402 0.0572 0.7280 0.4729
DLM2-1 0.1789 0.1855 0.9644 0.3372
DLRGDP-1 0.1759 0.1815 0.9696 0.3345
R =0.2410 Adj."R=0.1517 F — statistic.6999

(*) and (**) denotes significance of the p — valtel% and 10% significance level

Based on the results of VECM from the above tatBethe error correction term in LCPI

equation is weakly significant at 10 percent lemetl has a negative sign, implying that
there exists a long run relationship running fromney supply and economic growth to
inflation. Its relative value (-0.0157) shows thdhe rate of convergence to the

62



equilibrium state per year. More clearly, the speéadjustment of any disequilibrium
toward along run equilibrium is that about 1.57ceet of the disequilibrium in inflation
is adjusted each year. The degree of adjustmenhanesm is not powerful. The
coefficient of error correction term with money plypas dependent variable is observed
to be statistically significant at 1 percent levalicating that there exists a strong long
run relationship running from inflation and econorgrowth to money supply. Contrary
the error correction term of RGDP as dependentifgiwas observed to be statistically
insignificant, implying non existence of long ruausality was observed from inflation
and money supply to economic growth. Therefore ftable 5.8 there exist bi-directional
granger causal relationship between inflation anghey supply and uni-directional

granger causal relationship from economic growtimfi@ation in the long run.

In the short run, the coefficients of the firstfditnce of LM2 and LRGDP in LCPI
equation of table 5.8 are statistically significat5 percent level and 1 percent level
respectively, which indicates the presence of shortcausality from money supply to
inflation and from economic growth to inflation. &lsign of the coefficients shows that
an increase in money supply increase inflation @méhcrease in output growth decrease
inflation. However, in LM2 and LRGDP equations nwog run causality indicated in
Ethiopia for the period’s 1970/71-2010/11.

The finding that money supply granger cause irdfagsupports the monetarist view that
inflation in Ethiopia is a monetary phenomenon.,Blis does not mean that there are no
other important determinates of inflation in EthenpAs was mentioned previously there
are other factors that can stimulate inflation suah structural supply shortage,
specifically shortage of agricultural output, drbtsgg and wars, which Ethiopia has
experienced over the yearBhe result that economic growth has an inversecefie
inflation implies the supply side argument alsodsolThat is boosting the supply of
goods and service will reduce the pressure on pecel and helps to stop excessive

inflationary pressure.
5.5.1 Diagnostic Tests

Before concluding the model result analysis itestér to check the diagnostic test. The

existence of autocorrelation and heteroscedastastyvell as normality of the model

63



should be identified. Moreover, model stabilityested. In the diagnostic testing, the null
hypothesis is that there is no misspecificationthia model. Table 5.9 below shows
diagnostic test results of the model and we carclode that this model pass all the

diagnostic tests at 1 percent significance level.

Table 5.9 Diagnostic Tests for the VECM

DLCPI, DLM2, DLRGDP

Df Chi — Square P-value
Autocorrelation: LM Test 9 8.6417 0.4710
Normality Test (Skwness) 3 5.7958 0.1220
(Kurtosis) 3 0.6598 0.8826
Heteroscedasticity Statistic: (No 48 52.1953 0.3142
Cross Terms)

(*) denotes rejection of the null hypothesfisho misspecification at 1% significance

level.

The adequacy of model and stability of the pararaatethe VECM is tested by the plot
of recursive estimates of non-zero eigen values. flbts of the recursive graphics that
bounds within the 95 percent critical values arewshin the figure B.2 of the appendix
part. As the graphs suggests, the null hypothdsiserall parameter consistency can't be
rejected based on the 1-step recursive residuateflresiduals +/°3 SE).

5.5.2 Impulse Response Analysis

An impulse response function shows how a variabltheé VECM system responds to a
single 1 percent exogenous change in other var@tlgerest. The result of the impulse
responses of LCPI to one standard deviation shex&ged on LCPI, LM2 and LRGDP

is presented in table 10 below, while the impukssponse table of LM2 and LRGDP is

shown in the appendix part. All of the responsesaamalyzed for 10 periods.
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From table 10 below, in response to a one standevation disturbance of LCPI itself

future LCPI increases by 0.08 in the first year agaches 0.09 in the fourth year and it
increases continuously in the time horizon and nelte out in the long run. A one

standard deviation disturbance originating from Lkt®duce up to 0.002 increases in
LCPI in the first year and reaches 0.024 in thetfoyear and it did not die out and
continuously increase in the time horizon and readh04 in the tenth year. Similarly, a
one standard deviation disturbance originating ftdRGDP results in an approximately
— 0.4 percent decline in LCPI in the first year dmdher LCPI declined by - 3.6 percent
in the second year and it did not die out in theethorizon but after the fourth year LCPI
respond positively to one standard deviation sheakted on LRGDP. The result from

table 11 shows the impact of money supply and®@&d#P on CPI is permanent.

The above impulse response function analysis itesctne responses of CPI to impulse
in money supply and RGDP. This tend to supportetrents happened earlier that caused
increase in money supply and reduction of outputthke post 2002/03 period inflation
began to appear as a major problem were followneggovernment’s shift towards less
conservative monetary and fiscal policgimilarly, in 1984/85 and 2002/2003, the
country was severely affected by drought which iiggmtly reduced the economy. The

reduction in country’s production increased thesatf inflation.

Table 10 Responses of LCPI to LM2 and LRGDP Shocks

Response of LCPI

Period LCPI LM2 LRGDP
1 0.081246 0.002936 -0.004014
2 0.093421 0.017855 -0.035714
3 0.085023 0.024909 -0.033013
4 0.086209 0.024134 -0.008171
5 0.096602 0.025520 0.012050
6 0.106746 0.029862 0.026311
7 0.114866 0.034513 0.041770
8 0.123251 0.038700 0.060467
9 0.132947 0.043015 0.080932

[Eny
o

0.143587 0.047831 0.102372
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5.5.3 Results of the Model

Based on VECM and impulse response function arsmlytkie relationship between
inflation and money supply and inflation and ecoimogrowth are summarized in table
5.10.

Table 5.11 Summary of the Results of the Model

Direction of Relationship

Short run Relationship Long run Relationship

DLCPI — DLM2 From money supply to inflation  Bi-directional

DLCPI- From Economic growth tpFrom economic growth tp
DLRGDP inflation inflation

As summarized in table 5.10 above, in the shortthene is causal relationship between
inflation and money supply which runs from monep@y to inflation. This result is
consistent with several studies in developing ceestt Chimobi and Uche, (2010),
Ailkaeli, (2007), and Amin, (2011). In Ethiopia,ishresult is consistent with Wolde-
Rufael, (2008) that the variation in price levet@aised by money supply and inflation in
Ethiopia is a monetary phenomenon. Similarly, thenger causality between inflation
and economic growth runs only one way from grovathnflation in Ethiopia using the
data for the period 1970/71-2010/11. The resulh@des with the findings of Fekadu,
(2012) for the case of Ethiopia, Umaru and Abdwdrgh(2012) for the case of Nigeria
and Gunasinghe, (2007) for the case of Sri Lank#he long run it is observed that two
way (bi-directional) causal relationship betweeflation and money supply and uni-
directional causality between inflation and growttich runs from economic growth to
inflation for the period 1970/71-2010/11 in Ethiapi
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CHAPTER SIX
CONCLUSION AND POLICY IMPLICATIONS

6.1 CONCLUSION

Ethiopian economy has the feature of low and stafflation for the periods before
2002/03. However in the post 2002/03 period, psce increase in prices of goods and
services along with sustained and rapid econonvevily has been emerged. Empirical
studies on the possible sources of the inflatios#nation in the country indicated that,
the fast increase in broad money supply, the widgif public budget deficit and the
surge in price of oil and food items as the posssalurces of inflation. On the other hand
the government mentioned structural factor thatthe, hoarding of goods by traders
(piling up stocks), rapid economic growth and tise iin oil and food price, as the main

causes of inflation in the country.

On the basis of this situation, this study hasngpted to analyze the causal relationship
between inflation and money supply and betweeratioith and economic growth in
Ethiopia from 1970/71-2010/11. In the examinationyvariate Granger causality with
VECM methodology along with impulse response fumttanalysis is used. First the unit
root test is carried out by using the AugmentedkByeFuller and Phillip—Perron in order
to determine the order of integration of the serilse result reveals that all the series

have unit root at levels and they become stationdugn they are differenced once.

The Johansen cointegration test shows that aggregae, money supply and real GDP
are cointegrated. This implies that the variablagehlong run equilibrium relationship.

The normalized coefficient of long run relationskipows that, long run effect of money
supply on aggregate price is positive and RGDRgatively related to aggregate price in
the long run. Following the cointegration resulE®M is formed and the result indicates
that there is bi-directional causal relationshipween inflation and money supply and
uni-directional granger causal relationship frororemmic growth to inflation in the long

run.
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In the short run the model indicates the presefemiedirectional causality from money
supply to inflation. The finding that money suppiguses inflation implies that the
monetarist view exists in Ethiopian economy. Thenatarist argued, to the extent that
monetary expansion is not accompanied by expansm@n production sector of the
economy, the supply of money will have a direceefffon inflation. A number of recent
studies that looked on inflation and money growirerolong periods found strong
relationship between growth rates of the money lsugopd of the price level for countries
with high inflation ratesOn the other hand, there is no reverse causaton ifnflation to
money supply. To explain this result, in Ethiopra addition to inflationary way of
financing different public investment by the gowaent which has contributed to the
current inflation, all kinds of financial marketseanot well developed and their influence
is not that much significantly felt in the countiyesides, majority of the people don’t
have sufficient knowledge and trust in these fim@nmarkets, therefore it seems that
spending on goods and services as the main altegrtatholding of money. As a result,
it is most likely that the supply of money that determines expenditures on goods and
services and thus causes inflation. However, besieney supply there are also other
factors that can fuel inflation such as structsgbply shortage, specifically shortage of

agricultural output, droughts and wars, which Epidchas experienced over the years.

The model also reveals economic growth has negetfeet on inflation in the short run.
This result should be interpreted carefully asepehds on the nature of the economy
being studied and the sources of inflation and eocva growth in the country. If the
basic sources of economic growth are noninflatipritke increase in production and
productivity, economic growth reduces inflation. wtver, if economic growth comes
from sources which increase money supply abovedakoutput, it creates problems of
too much money chasing too few goods which in tesults inflation as indicated above.
Economic growth must decrease inflation becausenibee goods are produced, the
lower the prices of goods. This association betwberlevel of production and the level
of prices also holds for economic growth and indlatrate. If the growth rate of real
GDP increases and the growth rates of money sugpudlyvelocity of money are kept
constant, the growth rate of the price level muestlide. But the growth rate of the price

level is just another term for the inflation ratberefore, inflation must decline. An
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increase in the rate of economic growth means rgooals for money to chase, which
puts downward pressure on the inflation rate. Haxethis can be hold if the underlying

source of economic growth is productivity or supgigwth.

Further from the model there is no causation froffation to economic growth and this
finding is similar with Sidrauski’s model. The rdtsaf Sidrauski’'s model indicated that,
if the representative individual’s real discourteres unaffected by inflatioran increase
in the inflation rate doesn't affect the steadytesteapital stock, i.e., neither output nor
economic growth is affected. Nevertheless, Sidrasiesult seems to have little
significance in explaining the current situationtbé country. Furthermore, like many
other developing economies, the economy of Ethiapia dual economy in which the
traditional sector is the most dominate since nigoof the population (around 80
percent) live in this sector. Therefore, due t tiiie increase in inflation rate does not
seem to affect the output of the traditional seuethich constitutes a large share in GDP.
This is due to the fact that the economic actiatythis sector is highly determined by
exogenous factors. This might be another reason mehgignificant causation is found

from inflation to economic growth at least in the# run.

The Impulse response function analysis also indg&cahat the response of CPI to
impulses in money supply and RGDP. If a shock pkécy change and drought which
can significantly increases money supply and reslueéput respectively occurs, then
inflation will arise. For example, in the post 2003 period inflation began to appear as
a major problem were following the government'sftsiowards less conservative
monetary and fiscal policysimilarly, in 1984/85 and 2002/03, the country 8aserely
affected by drought which significantly reduced dmnomy. The reduction in country’s

production increased the rates of inflation.
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6.2 POLICY IMPLICATIONS

This study has tried to investigate the causattiogiahip between inflation and money
supply and between inflation and economic growtth i the short and long run. Based
on the empirical findings, the policy implicatioméich can be derived from the study

are:

The empirical results of this study indicate pesitcausal relationship between money
supply and inflation both in the short and long.r@iven this relationship a monetary
policy can play a critical role. The results sugpoonetarist view that is inflation is a
monetary phenomenon and other similar results ¥aered in Ethiopia. On the basis of
the present study result, reduction of money supatyresult in reduction of inflationary
pressure in Ethiopia. Therefore, the National bahlEthiopia needs to exercise tight
monetary policy. Although the empirical evidencewh the change in money supply
causes inflation, it does not mean that the impteat®n of tight monetary policy alone
is effective anti-inflationary instrument. Becaus#sed on the negative causal effect of
economic growth on inflation, supply-side policyncalso be appropriate to contain
inflation.

In Ethiopia, there is fast economic growth as vesllhigh level of inflation at the same
time. Hence it is essential to identify the possilsburces of the country’s current
economic growth and inflation. If the sources obwgth are dominated by inflationary
way of financing different public investments, thregacerbates the problems of high
inflation existing in the country by creating mon®ney than real output in the economy.
However, if the growth comes from productivity apdoduction increases mainly,
inflation will tend to decrease. Therefore combireftbrt should be made by policy
makers to increase the level of output in Ethidpfamproving productivity and supply
so as to reduce the prices of goods and servickation) and improve the growth of the
economy. Since the share of agriculture in GDPigh,hefforts to enhance and stabilize
domestic agricultural production and productivityore specifically production of main
food staples, is very important in reducing infiatibecause movement in price level in
the country is highly due to prices of food staplEiserefore, enhancing production and

productivity of food staples must be given priority providing incentives to the
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agricultural sector and transforming the sectomfirain dependent ways of production to

modern farming system.
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APPENDICES
APPENDIX A

Figure A.1 Plot of the Logarithm of Variablesin Levels and First Difference
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APPENDIX B
Figure B.1 Long Run Model Stability (1 —step residals +/2'® SE)
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Figure B.2 Short Run Model Stability (1 —step residals +/2" SE)
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APPENDIX C
Table C.1 Impulse Responses of LM2 and LRGDP

(Generalized One S.D Innovation)
Response of LM2

Period LCPI LM2 LRGDP

1 -0.003771 0.050590 0.006528
2 -0.002004 0.042493 0.010089
3 0.000950 0.042800 0.027993
4 0.009024 0.044833 0.044801
5 0.017545 0.047412 0.059276
6 0.025407 0.049420 0.074565
7 0.033580 0.051349 0.091922
8 0.042649 0.053574 0.110807
9 0.052511 0.056058 0.130848
10 0.063032 0.058699 0.152217

Response of LRGDP

Period LCPI LM2 LRGDP
1 0.006057 0.007668 0.059428
2 0.010202 0.016484 0.069472
3 0.002847 0.020942 0.062735
4 0.000522 0.019706 0.065033
5 0.003699 0.019156 0.074728
6 0.007139 0.020324 0.083991
7 0.009193 0.021756 0.091655
8 0.011037 0.022836 0.099697
9 0.013395 0.023845 0.108918

[Eny
o

0.016106 0.025021 0.118986




