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Abstract 

7I1;S study has attempted to evaluale the determinants o.lincome veloeilY afmoney defined (IS the ralio 

o.lnominal income fa money supply in Ethiopia. Two al1ernaNve measures of veloc;,y are lIsed nClll1e~) ' 

velocity o.fnarrow money and broad money when eSfimah'nf!,lhe velocity,/lfJ1c1iol1s. Velocily is ass'lIIned 

/0 depend on real income per capita: iI?flation rale: currency money ralio: inveslmenl income ralio 

and Ihe price level. 

In eslimalin!!, Ihe long rIIn velocily equalions. we have used Ihe Juhansen and Juselills (1990) 

approach. I')rsl Ihe lime series characleristics aOhe data is eSlablished IIsin!!, Ihe ADF leSI andji)flnd 

Ihal all or Ihe variables are integraled of order one excepl Ihe inflalion variable which is exclllded 

,(rom {he teslslor cointegralion. The coin fegration fests show fhal velocity (based on broad and I1CflT()l 1l 

definitions of money) is cOintegrated with real income per capifa. currency money falio. inveslmel1l 

income ratio and the price level. The tests for weak exogeneify reveal thaI except Ihe curren,-)' money 

ralio all ollhe variables are found 10 be weakly exo!!,enous. Based on Ihe leslsti"· m1l11egraliun and 

weak eXOReneity . we developed the dynamic model treating currency mnney ratio as an endogenous 

voriable. T'l,e eslimaled error correclion models show Ihol real income per capi/(! and Ihe inflCllion 

varioble have significanl effecls on velocily based on bOlh definilions olmoney. IVhile cllrrency lIIoney 

ratio and investment income ratio are not important determincl11ts. '1'11e evidence on the sta!Jility (~('he 

estimated models shows that the income velocity jimc/ion based on narrow ctnd hrr)od monel' 

definitions has remained slable over Ihe period alsllldy. 



Cha.pter O:n.e 

Introduction 

1.1 Geneml Background 

Ethiopia is one of the least developed countri es in the world . Its poor performance is 

retlected in low level of per capita income which stood at $ 100 in 1 996(IFS, 1997). 

Agri cultu re is still the mainstay of the Ethiopian economy. About half of the coun try' s 

GDP comes fi'om agriculture, it employs 85 percent of the population and 90 percent of 

expOlt earnings are either agricultural commoditi es or agro-processed . 

The countlY's econo mi c difficulties li e in exogenous as well as uncontrollab le events. 

Some of the problems, which have contributed to the sluggish economic development of 

the country, are drought, rapid deterioration in the quality of land and unfavo rab le terms 

of trade and mili tary contlicts . Signifi cantly, distorted econom ic policy and management 

together with the above factors worsened the econom ic situation in the countly. 

Specificall y during the Derg regime, like many of the former sociali st econom ies, it has 

experienced a strong and persistent fall in output. This has occurred because political 

events have overtaken economi c reforms in the countly. 

The financia l system in the country operated far bel ow its potenti al unab le to make 

resources available for a more efficient use in the economy. The finan cial system was 

characterized by extensive and imprudent regulations, whi ch primarily serve to finan ce 
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the government or state enterprises or to direct credi ts for use of prior ity sectors. These 

repressive policies usua ll y required regulations that restricted entry into financ ial system 

and resulted in public ownership of major financial institutions in the cou ntly. 

Furthermore, deve lopment of fin ancial systems in the country like other sub-Saharan 

Afri can countri es, tended to focus on the banking system, i.e. on development fin ance 

institutions. Consequently, non-bank financial market kept receiving lower priority. 

Tn view of these considerations, the greater ease of entry and ex it of fin ancial institutions 

is indi spensab le for the enhancement of competition in the fin ancial system and paves the 

way for the use of monetary po li cy instruments (Popiel , 1985). Hence, the government 

has issued a proclamation about the li censing of fin ancial institutions, w hi ch permitted 

pri vate in vestors to palticipate in the banking as well as insurance businesses. 

Related to the fina ncial system, another important development is the introductio n of 

treasury bills auction in January 1995 (National Bank of Ethi op ia, 1997). Treasury bills 

are one of money market instIUments, which are expected to help moneta ry authori ties to 

influence the level of interest rate and bank reserves. However, given the limited time that 

it has been introduced it will not be appropriate to judge whether it has achieved it s 

objectives. 
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1.2 Statement of the Problem 

The poor perfo rmance of the E thiop ian economy has been largely attributed to di st0l1ed 

economi c policies among the vari ous causes. To thi s end, the country has launched a 

reform program to foster econom ic deve lopment. Monetary po li cy is one of the po li cy 

instruments employed to ach ieve rapid economic growth and stabili zation. 

There are two di vergent views regarding the efficacy of monetary po li cy- the views by 

monetarists and non-monetari sts. Both sUppOl1 the pOitfo lio adjustment process as a 

framework to describe the real economy. They differ with regard to the range of assets 

and interest rate that shou ld be considered (Havril esky and Boorman, 1976). Hence the 

question of the effectiveness of monetary policy is essentiall y an empi rical issue, not a 

theoreti cal one. 

In thi s regard , the effecti veness of monetary policy in light of specific economies should 

be considered. Despite the fact that the financial structu re in developing countries is too 

rudimentary to permit the KIll use of monetary techniqu es and the unavail ab ili ty of 

accurate statist ical information, monetary poli cy has remained to serve as one of the 

major poli cy instruments in these countries (Furness, 1975) In fact Khatkhate( 1972), 

Park(1973) and Coats and Khatkhate(l980) have indicated that monetary poli cy can be 

employed to achieve economic growth and development in develop ing countries. 



One indi cator of the efficacy of monetary poli cy is the behavior of income ve locit/ of 

money. As Sholt (1973) indicated; "How great a command over resources the 

government and banking system are ab le to obtain without caus ing intlation by issuing 

newly created money depends on the behavior of mo ney duri ng economic growth. If 

velocity fall s as per capita income increases, the money issuing authori ties can issue more 

money and obtai n a g reater leverage on resources than if velocity were constant or ri sing" 

Therefore the impOltant issue is whether the income velocity of money is constant o r 

variabl e. If it is not constant, thi s means that there are factors affecting velocity other than 

income w hich has essenti al implications for monetary planning (Kashala, 1975) A 

number of empiri cal studi es have found that ve loci ty declines overtim e In many 

developing countri es which implies that resources can be transferred for in vestment 

purposes through non-inflationary monetary expansion (Driscoll and Lahiri , 1982). 

Hence for the quantity of money to serve as an instrument of economi c policy the link 

between nom ina l GNP and the stock of money must be stable and pred ictable. As 

Reynolds (1989) stated : " .. predictability of impact is not as hig h as may appear at ti rst 

g lance. What the government can control prec isely is the size of bank reserves. But th ere 

is uncertainty. Because of the vari ab ility in money multiplier, a g iven change in reserves 

may translate into a larger or small er change in money stock. Becau se of the variability of 

velocity, a g iven change in money stock may mea n a larger o r small er change in spending 

or nominal GNP" 

1 Velocity is defi ned as the ratio or nominal income 410 money Siock. 
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For instance Brau ( 1971) has shown that when fo rmulating cred it po licy whi ch is one of 

the instruments of contro lling money suppl y in developing countri es, knowledge about 

the pred ictabi lity of velocity function is indi spensabl e. 

In view of these considerations, it would be wOlthwhile to in vest igate how veloc ity has 

behaved in Eth iopia. Few studies have been made on income velocity in developing 

countri es [ Ndanshau ( 1996), Dri sco ll and Lahiri ( 1982) and Melitz and Correa ( 1970)]. 

In the studies, income velocity of money is found to depend on expected infl at ion, share 

of agricultural income, per capita real income, num ber of bank branches, etc. 

Inco me ve loc ity of money in advanced economIes van es with changes in fi nancial 

factors. But some studies indicated that the way income velocity of money shou ld be 

treated in developi ng economies must be different from the developed economi es, 

because fi nancial structure and systems in these economi es are not well developed . 

Therefore, it is indi spensab le to account for insti tutional and structural differences when 

anal yzing the behavior of income velocity of mo ney in developing countries. 

1. 3 Objectives of the Study 

Traditional theories of income velocity of money assu me that velocity depends on few 

vari ab les such as the oPPOItunity cost of ho lding money, usuall y measured by interest rate 

or expected infl ation and income. However, Siklos (1993) , based o n the in stitutional ist 

hypothesis, has shown the possib ility that structural shi fts namely c hanges in li sca l and 
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monetary policies as ways of explaining movements In velocity other tha n the 

conventiona l determinants. 

Therefore, the obj ecti ve of the study is to estimate and anal yze income ve locity of money 

function in E thiopia accounting fo r structural changes that have occurred duri ng the 

peri od under study ( i.e. 1960-98). In the study income velocity is assumed to depend on 

expected infl ati on, real per capita income, currency-broad money rati o, and investment

income ratio and the price level. 

Monetary poli cy effecti veness requires that the income velocity of money function must 

be stable and predictabl e. Thi s has remained a maj or issue fo r both developing and 

deve loped econo mies. Thus the other objecti ve of the study is to test fo r the stabi lity of 

velocity fi.Inction over the peri od of study. 

1.4 Significance ofthe Study 

Ethiopia, like many developing countries, has experi enced macroeconomi c imbalances, 

both internal and external ones. To counter these imbalances various poli cy measures 

have been implemented. The measures are contained in the Structu ral Adjustment 

Programs introduced in 1992.0n the monetmy fro nt, one of the mai n specifi c policies is 

reducing the growth rate of money suppl y. 

The fin ancial programs sup polied by the Internati onal Mo netary Fund includecl control 

over domesti c credit by means of aggregate credit ceilings and reserve requ irements to 
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restrain monetary expansion. Control over credi t expansIOn is an impoltant mean s of 

bringing balance in the economy as stated by Brau ( 197 1): "control over cred it expansion 

by do mestic banks is used to influence expenditure decisions, since the availab ility o f 

credit has a strong impact on expenditures on domesti c and foreig n goods and services 

and possibly on net capital flows and therefore on the balance of payments." 

In thi s regard, the attainment of the targets of the credit programs by the monetary 

authority requires knowledge about the determinants and predi ctabili ty of income ve locity 

of money (Ndanshau, 1996). Therefore thi s study attempts to analyze the behavior of 

income veloci ty of money, as systematic study on it is limited in Ethiop ia. 

] .5 Organization of the Study 

The rest of the paper is structured as follows. The second chapter contai ns a survey of 

both theo retical literature and empiri cal studies on income velocity of money and money 

demand. Chapter three presents di scuss ion on financial market and monetary po licy. And 

chapter fo ur deals w ith the econometri c model of inco me velocity of money and on the 

methodology to be employed and data sources. Then anal ysis of data will be presented in 

chapter five . F inall y conclusio ns and poli cy implications will be presented . 
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2.1 Theoretical Framework on income Velocity 

In the li terature, there are two main theories, w hi ch tly to ex plai n the behav ior of the 

II1come velocity of money, namel y the quantity theory of velocity and the Keynes ian 

theOly. 

The earli est theoly of velocity is based on the quantity theory of money. The central 

impl ication of the theolY is that changes in the quantity of money indu ce an equal change 

in prices. When money suppl y increases, the price level must ri se until the real muney 

supp ly is reduced to its o rig inal level. Since an economy tends towards fu ll employ ment 

in the long run, a ll the adjustment will occur by movements in the general price leve l. 

Thus, according to the classica l economi sts velocity is stable in the lo ng run (Kaufman, 

1977). 

The quantity equation has taken different forms . The most famou s versio n of the quantit y 

equation is the transaction s version given by Irving Fi sher. The equation states that : 

MV=PTor 

V =PT/M 

(I) 

where M stands fo r total money stock, V is velocity of transacti ons, P is the general price 

level and T is transactions of goods and services. 
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The right hand side of the equation corresponds to the transfer of goods, services and 

securiti es and the left-hand side to the matching transfer of money (Fri edman, 1970) . 

F isher pointed out that in the long run, and on the average, in a large communi ty veloc ity 

remains stab le because it is rooted in the customs and payment hab its of soc iety which do 

not change in the shol1 run . On the other hand, the vo lume of output would not be 

affected by monetary factors in the long run because it depends ultimately on real factors 

such as phys ica l capacity and the state of technol ogy (Fu rness, 1975). 

As Fried man ( 1970) indicated, the ambiguities of the concepts of transactions and the 

general price level, specificall y those arising ti·om the mi xture of current and cap ital 

transactions, were never resolved. 

Hence the quantity equation has been expressed in terms of income rather than 

transacti on as: 

MV=Pyor 

V= Py/M 

(2) 

Where y is national income in constant prices, V is the income ve loc ity of money and P is 

price index imp li cit in estimating national income at constant prices. 

According to the transaction approach, money is entirel y viewed as a med ium of 

exchange. Therefore, ve locity is determined by payments practices, finan cia l and 

econo mi C arrangements and the speed of communi cation and transpoltation (Patinkin , 
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1965). On the other hand , the cash balance approach makes it appropriate to include also 

the use of money as a store of value, that is it makes it possibl e to incorporate oppOitun ity 

cost measures as determinants of velocity (Friedman, 1970). 

After a group of economists at Cambridge University attacked the quantity theory, the 

focus of monetary analysis shifted fi'om money suppl y to money demand . Money was 

viewed, by the Cambridge school in a wider context as a fin ancial asset, whi le the 

quantity theory of money emphasizes so lely the medium of exchange ftlnction of money. 

Accord ing to the classical view, because money has no inherent utility, the onl y moti ve 

fo r ho lding money is the need to facilitate transactions. But Cambridge cash bal ance 

approach emphasized the role of money as a temporary abode of purchasi ng power. They 

hypothesized that how much cash balances the publi c need to hold for thi s purpose is 

some propOition k, to its real income which can be written as: 

M = Pky (3) 

Where, O<k< J and V= 1Ik 

Even though the Cambridge school stressed the demand for money and changes in the 

demand, it did not develop a theory of how shifts in demand were rel ated to economi c 

factors. In addition, k was not related to money stock. Failure to do so has made it 

impossible to predict the effects of money on income (Kaufman, 1977). 

The quantity theory of ve locity has been tested widely with quantitati ve data more 

extensive ly than any other set of propositions (Duck, 1993) The empi ri ca l studies 
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revealed that not only that both real income and velocity were not constant but al so both 

were affected by changes in money suppl y. 

The Keynesian revo lution replaced a new theory for the velocity approach in monetary 

analysi s. According to Keynes, expanding on the contribution of the Cambridge school , 

economi c agents desire to hold money balances for three di stinct motives namel y 

transactions, precaution and speculation. 

Keynes argued that velocity is not constant. He postulated that the speculat ive demand is 

very interest elasti c and that increases in the quanti ty of money, beyond the amounts 

economic agents demanded for transactions and precautionary purposes, will lower 

interest rates and raise income less propOitionately. Consequent ly, veloci ty will decl ine 

(Kautlll an, 1977). Simil arly, when real income increases, the vo lume of cash needed fo r 

transactions also increases . Provided that money supp ly has unchanged to meet the 

increased needs, funds have to be drawn from idle balances by rai sing interest rates to 

induce owners. As a result, there wi ll be an increase in velocity (Ritter, 1959). 

After the publication of the General Theory by Keynes, a number of economi sts attacked 

the quantity theory of money. Among the criti cisms of traditional monetary theOlY 

include the rejection of the Cambridge behavioral income velocity ana lys is in favor of 

mechanicali stic, 'weighted average ' interpretation of ve locity.(Tavlas, 198 1 )For instance 

as indicated by Tavlas( 198 1), some authors viewed velocity as a pass ive concept. They 

segregated the demand for money into acti ve and idle components. 
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Robinson a"gued : 

"A rise in PT is determined !'Oughly ,speaking by the level of trade activit)!. If the ballkillg 

system jails to increase the money supply to meet the induced increase ill the demandfor 

money in the active circulation, the rate of interest rises and inactive deposits fall as 

J1'lll ch as the active deposits have increased ,,2 

Therefo re, the average velocity of circu lation increases as a result of the increase in PT. 

In thi s case, velocity becomes a passive concept, changing so as to leave the identity 

equation intact 

A model of money demand call ed Inventory Approach model was developed by Baumol 

( 1953) and Tobin (1956) which was an extension of keyne's Liquid ity Prefe rence model. 

Unlike the liquidity Preference model, the approach assumes that people hold money for 

transaction purposes onl y (Jain and Tomic, 1995) . The model is cal led an Ill ve lltOlY 

Approach because " a stock of cash is like an inventory ofa commodity that is g iven up at 

the appropriate time in return for profit" (Jain and Tomic, 1995) Based on the theory, the 

real demand for transactions balances is given as: (Laidler, 1985). 

Md = a. bO.s T O.s r·O.5 P 

Where Ci. = 'I,*'V2, b = brokerage fee (the real cost of turning bonds into cash), 

T = the real value of the agent ' s income, r = the rate of interest per period , P=Price level 

2 Quoled by Tavlas (1 981) 
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Economi sts at the Uni versity of Chicago led by Friedman (J 970) attacked pal1s of 

Keynesian velocity formulation. The reformulation of the velocity funct ion refl ects both 

the inclusions of the earli er quantity theory direct stock approach and Keynes ian portfo lio 

adj ustment analysis. Both Keynes and Friedman agree in the variab ility of velocity. 

Nonetheless, contrasting views were reached regarding the impol1ance of money and 

monetary poli cy. The differences were attributed to disagreements regarding the stability 

of the velocity function and differing assumptions about the relevant variables entering 

the function. Friedman did not accept that the velocity function is unstabl e. He claim ed 

that in the long run variations in income velocity occur in a pred ictab le and systematic 

way except du ring hyperinflation. However, the short run velocity functi on may not: be 

stable owing to time lag in the transmission of money supply to the resulting change In 

money income (Furness, 1975) . 

In thi s connection, the monetari sts indicate that it IS essential to make a di st inction 

between measured velocity and permanent velocity. The latter, that is measured as the 

ratio of permanent inco me3 to money stock, is stab le compared to the form er whi ch is 

defined in terms of current income. Measured velocity depends not onl y on the 

determinants of the demand for money but also on the relationsh ip between measured 

income and permanent income (O 'Bannon Bond and Shearer, 1975). 

3 Friedman ( 1982) i nciicalccl that" income as measmccl by statisticians may be a dcfecti"c index of wealth 
because it is subject to erratic year to year fluchlatioll. and a longer lenn concept permanent inco me 
developed." Mankiw and SUllullcrs ( 1986) .11 is simply defined as the inco me level the household has come 
to expect as its norma l income (O 'Bmmon Bond and Shc'lrer. 1975). 
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Regarding the determinants, he argued that velocity is more related to weal th or some 

long run average of income than to annual income that is subj ect to year to year 

fluctuati ons. Si nce wealth is not easil y observable, consumption is an idea l proxy for 

permanent income (Manki w and Summers, 1986). In addition monetari sts ass igned an 

impolt ant ro le to price expectations as an explanatory variab le in the velocity fi.lnct ion. As 

exp lained by Tavlas ( 198 1), " the variability of velocity was largely adduced to the 

ex istence of abundant near money substitutes and to the influence of pri ce expectations." 

The velocity function specified by Friedman can be expressed as: 

Y 1M 2 =Vy =F( r" , r, , p' , Yi p , W , U) 

where Y is nominal income, M2 is money suppl y broad ly defined , Vy is income velocity, 

rb is the bond rate, r, is the expected return on equiti es, p' is the expected rate of change in 

the price level, Yi p is real income and W is wealth and U tastes. 

Even though the monetari sts and Keynesians agreed on the variab ility of ve locity, no 

consensus has been reached rega rding the secular behavior of ve loc ity. Ezek iel and 

Adeku nl e ( 1969) have noted that there have emerged four hypotheses about the secu lar 

behavior of velocity. These include the hypothes is by Fisher (1926) wh ic h states that 

there is a ri sing secular movement in income velocity, in contrast, Friedma n assu mes that 

velocity declines as income increases. While Gurl y and Shaw ( 1960) indicated that at 

earlier stages of g rowth velocity tends to decline and then become constan t at a higher 

stage. 
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Finally, it is essential to consider the appli cab ility and usefulness of the different theories 

of velocity in developing countries. Kashala (1975), Park ( 1973) and Po Iter ( 1961) argue 

that si nce the generali zations of the theOlY are based on developed countries w hi ch have 

entirely a different economi c set up, the theOlY is irrelevant to the monetary problems of 

develop ing economies. 

For instance the Keynesian and Neo - Classical economists argue that interest rates on 

tinancial assets as impoltant variables in a demand fo r money nl nction They consider 

real money balances and physical capital as two competit ive assets. But in developing 

countries the substitution effect does not hold because financial markets are not well 

developed and there are no uniform oppOitunity cost of holding money and rate of return 

on physical cap ital. Instead, Mckinnon (1973) argue the complementarity between real 

money balances and physical capital. According to Mckinnon (1973), in a financ ial 

repressed regime, private enterprises are limited to self-finance. Thus pri or to undel1aking 

actual investment, the potential investors must accumulate mo ney balances (Ghatak , 

1995). T herefo re, an increase in the real return on holding of money will in crease the 

stock of money and the greater will be the inducement to invest The compl ementarity 

can be seen in Mckinnon ' s demand for money function. (Ghatak, 1995) . 

(M! P)"= f(I1Y, YIP, r) 

where MJp = the real money stock , I1Y = the ratio of in vestment to output, r = the real 

deposit rate of interest and P = the price level. 
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The major reason why it is not appropriate to directly appl y the theories in developing 

countries is the differences in the insti tutional and structural characterist ics of the two 

types of economies. For instance, in less developed countries the fin ancial market has not 

developed. As a result, " treasury bills, government bonds and marketab le shares whi ch 

form the transition between money and real assets in countries with full y developed 

fina ncial systems playa minor role in the asset structure of less developed countri es" 

(park, 1973). 

Acco rding ly, income ve locity of money is likely to be insensiti ve to interest rates since 

money is demanded mainly for transactions purposes. H owever, Park ( 1973), Campbell 

(1970) and Kashala (1975) argue that income ve loc ity in less developed countries 

depends on opportunity cost of ho lding money proxied by expected rate of inflation . 

Studies by Ndele (199 1), Campbell (1970) and Deaver (1970) have indicated that 

expected inflation significantly affect income velocity suggesting that rea l assets and 

mo ney are substitutes. 

Therefore, though theories are useful in analyzing monetary changes in a developi ng 

economy context, direct application may result in mi sleading poli cy conclusions. i-ience 

there is a need to account for structura l and in stitutional differences between the two 

types of economies. 
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2.2 Empirical Studies 

The number of empirical studies on money demand or its inverse4 -the income velocity of 

money - has grown recently in developing countries .The main issues in these studies 

include the appropriate definition of money, the variables that enter the income veloci ty 

function and the stab ility of the income velocity (Park, 1973). 

In this section some empirical studies on income velocity of money and money demand 

for developed and developing countries will be reviewed The results of the studies differ 

with respect to the determinants included and the methologies employed. 

A study conducted by Driscoll and Lahiri (1 982) reveal s the existence of secto ral 

differences in income velocity behavior and thus formulated a model which incorporates 

the sectoral income composition factor as an impOIiant determinant to analyze the 

behavior of velocity function for twelve5 agricu ltural developing countri es and found that 

in more than half of these countries the share of agricultural out put has significant impact 

on income velocity. They estimated a time series income velocity model using OLS 

taking expected inflation and real per capita income, apart fi·om the share of agri cultural 

income, as explanatory variables. They found that expected inflation affects velocity 

positively and sig nificantly in all the countries under study except Honduras and 

<I Assuming tJle conventional money demand function , we can wri te: MId = Yl«Rll3 p>' ~ where Y =nomina] 
iJ1 COme : R = interest rate, P=price level . Assuming that M/l= MIs and dividing the equation b~; YI we 
obtain: 
M Id IY.= y to:£-I Rtl3pll. and this in income velocit y form CaJl be written as :Y/M,== Yt'.(-IRt "l3p" · 
5 The countries arc Colombia, ElSalvadoL HO;lduras. Paraf,'11ay. Egypt. Nigeria. India. Korea. Plulippines. 
Serilanka. Thailand and Turkey. 
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Paraguay. While, percapita real income is negatively related to velocity but is not 

signifi cant. 

Park (1970) also made an international comparison of income velocity of money usi ng 

data over the period 1953-1968 in 30 countries, which included both developed , and 

developing countries. The result showed that velocity is subject to greater yea r to yea r 

fluctuations in less developed countries than in the indu strial countries. Accord ing to the 

writer, the variations in velocity in developing countries may refl ect first the instability in 

economic structure, social and political system which intluences decisions and 

preferences with respect to holding of money. Second, some fluctuations are attributed to 

errors in data. Third the study uses gross national income in defining income velocity. 

However, the relevant of portion of income should have been that which requires the use 

of money, namely monetized income. The non-monetized sector that accounts fo r a 

significant paft of income depends on agriculture which is subject to errati c flu ctuations 

hence for the variability of velocity. 

In contrast to the above study, Melitz and Correa (1970) undertook a cross section study 

of velocity in wh ich Goldsmith's (1966) classifi cation of countri es is used as a proxy for 

the rate of monetization. The study indicated that other proxies for monetization such as 

urbanization ratio, the ratio of taxes to GNP and the size of nonagricul tural output proved 

unsuccesstul because the proxies were either poor or insignificant or both. In ad di tion to 

the rate of monetization, they found two statisticall y signifi cant variabl es with the 

theoreti call y appropriate sign, namely the rate of interest and currency money ratio . 
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Bhattacharya (1974) also included the degree of monetization when formul ating money 

demand function for India. He estimated money supply and demand equations ba sed on 

Hansen Modigliani model using OLS.Monetized di sposable income and shOl1 term 

interest rate of the organized market are taken as explanatory variabl es in the demand 

equation . The results show that the use of national income data instead of monetized 

income leads to an underestimation of the income elasticity of money demand .In addition, 

he indicated that money demand and interest rate are inversely related. FlII1hermore, 

money should be considered as an endogenous variable. 

Acco rding to ShOl1 (1973) knowledge about the secular behavior of income velocity 

during economic growth is impOl1ant because it determines how great a command over 

resources the central banks are able to exercise with out causing inflation. He indi cated 

that many economists have found velocity to be negatively related to per capita income. 

According to the writer the negative relationship is due to the fact that saving income 

ratio rises during economic development ; that causes velocity to decline . Another reason 

is that of Friedman's luxury "good" hypothesi s which states that income elasti city of 

demand for money exceeded one which implies that velocity declines as per cap ita 

income increases. In the study he conducted on Malays ia and Singapore for the period 

195 1-66, it is found that velocity mo ves inversely to per capita real income and thus 

income e lasticity of money demand is greater than unity impl ying that velocity is 

declining and the banking system may be able to obtain greater leverage on resources by 

issuing money without causing inflation. 
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Ezekiel and Adekunle (1969) examines the secular behavior of velocity by looking at the 

relation between income ve locity levels and levels of economic development proxied by 

per capita income using a cross section analysis for 37 countries. The results showed that 

there is significant inverse relationship between the levels of income and velocity for 

totals of narrow and broad money. However, the levels of income velocity of currency 

and levels of income are not significantly related. 

In Tanzania, Ndanshau (1996) estimated income velocity function , which includes real 

per cap ita income, expected rate of inflation, the rate of moneti zation proxied by the 

number of branches of commercial banks, and lagged real money balances as va ri ables. 

The velocity flJnction was estimated using OLS for different definitions of money and the 

results show that except money defined as currency in circulation, per cap ita real income 

and velocity are inversely related as anticipated. Whi le the coefficient of expected 

infl ation has the unexpected negative sign. The coefficient s of the number of bank 

branches and lagged real money balances have the expected signs but are not significant. 

A study conducted by Porter ( 1961) in Pakistan concluded that resoli to velocity analysis 

to avoid inflation is unnecessary, unceliain and misleading. Thi s is attributed to the fact 

that the use for prediction of a historically estimated nlnction requires the assumption that 

the structure of the economy is unchanging or changing in consistent fashion However, 

POlier h.as shown that th is was not the case in Pakistan. 
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Traditional models of income velocity of money do not consider institutional changes. 

However, according to the institutional hypothesis techno logica l changes in payments 

system, improved communi cations and the development of broader based banking system 

are important in explaining the behavior of income velocity of money. A study by Siklos 

(J 993) explored the nature of long run relationship among traditional and inst itutional 

determi nants of velocity using data ti"om five industri ali zed countries. He used Johansen 

(1988) maximum likelihood method to estimate the velocity function and concluded that 

a long run relationship exists between variabl es proxying institutional c hange and 

velocity for all countries considered. 

MonetalY policy effectiveness requires that the demand for money function o r its in verse 

income ve locity of money must be stable and predictab le. T hi s has remained a major 

issue for both develop ing and developed countri es. For instance a num ber of studies 

during the 1970s have shown that a stab le demand for money exist for the US economy. 

Even though the studies conducted during those periods were based on ditTerent theories 

of money demand i.e. transactions and asset theories, differences between these two sets 

of theories were taken to reso lve themselves in to four empirical issues whic h involved 

the appropriate defin ition of money, the arguments that enter the money demand fun cti on , 

measure fo r oppOItunity cost of money and whether lagged va lues of mo ney shou ld be 

included. After examining these issues Goldfeld examined the demand for mo ney 

tllnction of the US and fo und that post 1973 , the demand for money had become unstab le. 

Thi s was owed to failu re to incorporate institutional change, fi nancial innovati on and 
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regulatory change. Judd and Scadding (1982) have indi cated that the most likel y cause of 

the instabi li ty in the demand for money in 1973 is fi nancia l innovat ion6 

Mehra ( 1993) also tested the stabili ty of M2 demand function in the US uSing an error 

correctio n model. The model included real GNP, short term market rate of interest and the 

own rate of return on M2 as explanatOlY variables. The chow test is implemented using 

slope dummies on the vari ables. The F values repo lted are generall y sma ll and th us in line 

with the hypothesis that the money demand function is stable fo r the samp le period fro m 

1953 to 199 1. 

The validi ty of Goldfe ld 's suggestion is also confirmed by a number of empi ri cal studies 

in the case of Asea where there is instabi lity in the interaction of money growth, 

economic activity and inflation due to fi nancial market reforms. For instance Dekl e and 

Pradhan ( 1997) have assessed whether money demand equations are relat ive ly stable and 

predictab le in lndonesia, Malaysia, Singapore and Thail and. They esti mated long run real 

money demand relationships using the Johansen( 1988) full infor mation maximum 

likelihood procedure taking interest rates and real income as determinants of the equation 

for the period 1978-95. The resul ts show that there are no stab le relat ionships between 

real narrow money and the variables in all countries except Malaysia. According to the 

6 Accordi_ng to the "Hlthor. during Ute time there were two classes of ilUlOvations whi ch were the security 
repw"chase agreement or RP and innovations in cash management leclmiqucs slich as concentrati on of 
accounls Ifor delailed explanation sec Judd and Scadding(l982l l. The reason for Ihe shin down in delll'Uld 
for money ill 1974 may be attributed to the lower costs of convert ing RPs into money which allows money 
holders to keep smaller balances and therefore to reduce tlte amount of demand deposit s needed to keep 0 11 

hand. 
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authors, the instability of narrow money demand is probably related to financial 

innovations (the increased use of cards, electronic transfers and the introduction of mutual 

funds) which enables agents to economize on narrow money holdings. However, in the 

case of Malaysia where financial reforms were not extensive, finan cial markets are less 

developed and thus obtained a stable narrow money demand function The stability tests 

based on real broad money was also the same. 

ContralY to the above findings, Ericsson and Sharma (1996) have shown that using the 

conventional money demand determinants i.e. interest rates and real income -the 

estimated ECM model in Greece is constant despite the introduction of new financial 

instruments and liberalization of the financial system. This is attributed to the fact that 

with restrictions on external capital flows removed and financial deregulation higher 

returns on assets inside broad money may increase the demand for money whil e greater 

avai lability of alternative assets may lower demand. 

Rother (1998) also looked at the stabi lity of real narrow money and quasi-money demand 

in the Western African Economic and Monetary Union. He indicated that finan cial 

liberali zation and use of indirect monetary instruments makes the money demand relation 

unstable and therefore it becomes difficult to predict monetary aggregates. The empirical 

estimates reveal that the demand for real narrow money depends positively on real 

income, the interest rate, exchange· rate and the inflation rate in CoteD'l voire. The 
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positive relation between opportunity cost measures and money demand is against what 

economic theory postu lates. He reasoned that the positi ve own interest rate elasti city 

mig ht result Ii'om a combination of low degree of financia l develop ment and extensive 

use of agricultural credi t. Whil e a decrease in uncertainty regarding the macroeconomi c 

environment may exp lain the positive re lationship between inflation and rea l money. 

Regarding the stability of the money demand functi o n, the parameters are stab le when 

narrow definition of money is used and also forecast performance is superior for the same 

definition of money. 

A study conducted by Broeck , Krajnyak and Lori e (1997) looked at the behavior of 

income velocity of money in the transitio n economies of the former Soviet Union. 

Velocity has a general tendency to increase earl y on the implementatio n of stabilization 

programs and starts to decline graduall y fo llowing stabi li zation. Acco rding to the authors, 

the initial increase in velocity is associated with reduction in inflation to a great extent. 

They developed a money demand model, wh ich takes real output, nominal fo reign 

currency, interest rate and expected rate of depreciat ion of the domest ic currency as 

explanatory vari ables. And a reduced form price equation that refl ects the interaction 

between demand and suppl y on the goods market is also estimated. Combi ning the two 

equations, the analysis shows that velocity tends to increase at the onset of moneta ry 

tighten ing. 

Adam (1993) considers do mestic rate of interest, the expected depreciation of the parall el 

market rate of exchange (as a measure of the rate of return on holdings of ill ega l foreign 
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currency) and the rate of inflation as determinants of money demand in Kenya. He 

estimated the model using different definitions of money. The long run demand has an 

income elast icity equal to unity in the case of cash balances but as the aggregate widens 

the income elasticity of demand falls to 0.8. This fall is owed to the relati ve shift from 

transactions to p0I1folio considerations in holdings of money balances. Expected 

depreciation of the parall el market rate of exchange affects the money demand negatively 

and sign ifi cantly in all the definitions of money. 

Ndele (1991) also estimated sh0I1 run and long run demand for money function for Kenya 

taking real income, rate of interest and inflation as determinants. To investigate the effect 

of non-bank financial intermediaries on the conduct of monetary poli cy, he adju sted both 

narrow and broad definitions of money by addi ng non-bank tinancial intermediary's 

liabilities. The results show that using the adjusted narrow definitio n of money, all of the 

exp lanatOIY variables are found to have significant effect on money demand. On the other 

hand when the broad definition including non-bank financifll intermed iaries is used 

except real income, all the other variables are insignifi cant. 

A study conducted by Treichel (1997) takes real GDP, inflation rate and interest rates as 

explanatory variab les. He estimated broad money demand model for Tuni sia using 

Johansen ' s (1988) maximum likelihood procedure and error correction model s. He find s 

an income elasticity of 0.8 that is generall y lower than developed countri es, which might 

reflect as he explained ; increasing substitution towards treasury bill s in the estimat ion 

period . Money demand and treasury bill rates are found to be negativel y related but the 

variables were statisticall y insignificant. He also indicated that even though there seems 

25 



to exist a stable long run relationship between real money and real GDP, there has been 

parametric instability over the past five years. If this instability continuous, then the 

monetary authorities can not use the money demand in determining appropriate target of 

monetary policy. 

In Ethiopia, studies on money demand or its inverse income velocity of money is limited . 

A study by Gemech (1993) takes gross domestic product as a scale va riable index of 

coffee production to capture the effect of monetization, and expected exchange 

depreciation as exp lanatory variables. He employed Johansen (1988) procedure in 

estimating the demand for money function and found that money demand is a positive 

function of real income, the price level and the rate of moneti zation and a negative 

function of expected depreciation of the exchange rate. He obtained a hi gh income 

elast icity of 1.8 as he explained owes to limitations of asset substitution and instability 

due to periodic economic di sorder in addition to the the luxury good hypothesis and the 

shorter economic horizon. 

Another study by Assefa (1998) also used Johansen (1988) procedure in estimati ng 

money demand in Ethiopia taking real income, price level , expected inflation, parallel 

market exchange rate premium, the interest rate on time deposits and parallel market 

exchange rate as explanatory variables. Both studies [Gemech( 1993) and Asseta( 1998)] 

have included exchange rate to capture currency substitution. However, Adam (J 993) has 

noted that currency substitution is limited in a countly where foreign currency holdings 

do not constitute a sig nifi cant propOltion of private sector wealth because the parall el 

market in foreign exchange was illegal. 
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Cha.p-ter T.h..:ree 

FiJ1a:n.cial Sector Str"U.ct-ure a:n.d :M:o:n.etary 

Pollcy in.. Ethiopia 

3. 1 Financial sector structure 

Like other less developed countries, the Ethiopian economy is also characterized by 

economic dualism i.e. the coexistence of the modern sector and the traditional sector. The 

traditional or agricu ltural sector is associated with the non-moneti zed sector whil e the 

modern or non-agricultural sector is identified with the monetized sector. 

The monetized sector is composed of the informal and formal financial markets. The size 

of the informal financial market is difficult to measure in the country. But it provides a 

considerable amount of cred it .The formal financial market consists of the central bank, 

commercial banks, insurance companies, pension fund and other credit and sav ing 

institutions. In the following section emphasis will be given to development of banking in 

the countlY and an attempt will also be made to measure the relative importance of the 

formal financial market. 
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3.1.1 Money and Banking in Ethiopia 

The first bank of Ethiopia, the Bank of Abyssinia was establi shed in 1905 in partnership 

with the National Bank of Egypt. When the Franco-Ethiopian railway reached Addi s 

Ababa (which opened easier outlet of the country's foreign trade) , the bank expanded its 

operation by opening branches in Gore, Dessie, DireDewa and Gambella . At that time, 

the bank undertook both commercial and central banking activities, because there was no 

distinction between the two. Hence the bank as a central bank issues bank notes and acts 

as economic advisor to the government (Degueffe,1973). 

In 193 1, the Ethiopian government bought the bank and renamed it as the Bank of 

Eh iopia. There was still no functional separation of central and commercial banking and 

hence the bank was also responsible for issuing bank notes wh ich were covered by 

deposits in go ld and sil ver7 But the bank was liquidated after it operated for five years. 

Italians estab lished a number of banks after their occupation. Prior to the setting up of the 

State Bank of Ethiopia in 1942 the British organized banking services of Add is Ababa. 

The State Bank was initiall y created to earlY out commercial bank activities but later the 

bank was entrusted with duties of a central bank namely controlling the issue of currency, 

7 " The currency principle states that a sOllnd system or note issue is that which co mmands the greatest 
cOllfidence of the public in the COW1UY which is made possible when paper currency is rlul y convertible imo 
gold i.e. the note issue is backed by 100 percent gold reserves. Under this system the amount of notes isslled 
would be accompanied by identical changes in gold reserves bncking by the lllollelmy authorities ," 
(Va ish,l 989). 
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ho lding the foreign reserves of the country and acting as a fiscal agent of the government 

(Degueffe, I 973). 

The bank has been given the authority to issue currency in May 1945 and in Jul y 23 of the 

same year the Ethiopian doll ar was created with an official rate of Eth. $2.48 per US 

dollar and became the legal tender. Before the issuance of the note, the Marie Thersa 

Thaler , the East Afj'ican Shilling and the Italian Lire were used. In September 1976, the 

name of the Ethiopian currency was call ed Birr and minimum reserve of 25 percent in 

gold and foreign exchange are required against total bank notes issued (World Currency 

Year Book, 1986/87). 

As the econom y deve lops it was thought that establi sh ing specialized banks can 

efficiently meet the growi ng demand of banking services in the country. Hence in 1964 

the State Bank was restructured separating commercial and central banking operations by 

estab lishing the Commercial Bank of Ethiopia and National Bank of Ethiopia 

Commercial Bank of Ethiopia was authorized to undeltake all types of co mmercial 

banking, which also includes attracting public deposits of all kinds including sav ings and 

promoting banking habit. The National Bank of Eth iopia was given the authority to 

control the setting up of banks and insu rance companies, opening of branches and 

operations of banks, and also to control the supply of money and liquid ity of the econom y 

(Negarit Gazeta, 1963). 
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As the commercial bank business expanded in the country it was thought that banki ng 

services could be carried out efficiently by enabling financial in stitutions to speciali ze in 

different banking activities 8 Consequently, the Development Bank of Ethiopia and 

Mortgage Bank of Ethiopia were established in 195 1 and 1965 respectively. The to rmer 

was to provide medium and long term loans to industrial and agri cultural enterprises 

whereas the later was to provide financial and credit faci lities tor the constructi on of 

commercial, industrial and residential buildings. 

During that time as the country did not restrict private and foreign participation in the 

banking business, there was one private domestic bank (Addi s Ababa Bank) and three 

pri vate foreig n banks owned by Italians. However, in 1976 after the country beco me 

under the rule of command and control system, all private banks and other fi nancial 

in stitutions [except saving and cred it cooperatives (SACCS) w ith services limited to 

members and w hose assets not exceeding 1 % of the total , (Gebrehiwot, 1999)] were 

nationali zed. 

The financial system in the country operated ineffici entl y during the sociali st system as a 

result of extensive and imprudent regulations, which primaril y serve to tinance the 

government or state enterprises or to direct, credits for the use of priority secto r-s. 

8 Mixed banking system. as opposed to specialized system .refers to that banking system under wltich IJIC 
cOlllmercial banks make long termioans to industry and agriculture in addition to it s main act ivity or 
supplying short term credit requirements of tmde and commerce (Va ish. 1989). 
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For instance, the National Bank had to finance government deficits through bonds and 

direct advances. The deficit financed each year was increasing signifi cantly that by the 

end of 1991/92 the accumulated credit has reached B irr 5.4 billion (NBE, QuaI1eri y 

Bull etin, 1996/97). The Commercial Bank of Ethiopia monopol ized commercial banking 

activiti es like financing for trade and related operations, as it was the onl y commercial 

bank in the country. Moreover, Agricultural and Industrial Development Bank and 

Housing and Saving Bank provided long term and medium term loans at very low interest 

rates for priority sectors. All of the banks were speciali zed in a paIticular banking 

operation and private paI1icipation was not allowed resulting in public monopol y in the 

financial sector. 

As part of structural adj ustment programs, financial liberalization is in the process of 

being implemented to overcome the problems associated with fin ancial repression. The 

liberalization process among other policy recommendations include restructuring of state 

owned banks and licensing of domestic private investors to pmticipate in the banking 

bus iness. The Agricultural and lndustrial Development Bank of Ethiopia and Housing and 

Savings Bank have been restmctured initiall y allowing them to perform un iversal banking 

activit ies vis-a-vis their for mer objectives. The num ber of commercia l banks has now 

increased from 1 to 6 and one other bank in the process of starting operation whereas the 

number of branches increased fro m 220 to 257 (National Bank of Ethiopia 1999). 
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To measure the growth of financial system the ratios of currency to supply of money and 

of domestic bank credit to GNP can be used [Park (1970)]. These measures are given in 

the table below. 

Table-l- Ratio of Cu .... ency to Money (Defined Na .. rowly and Broadly) and Ratio of 

Domestic C .. edit to Gross National P .. oduct 

Year CurrencylNarrolil Currency/Broad Domestic credit Domestic Credit/ G'ross 

Money Money to the National Product 

gOI"t/G'NP 

1970 0.71 0.5 0.024 0.12 

1975 0. 73 0.55 .011 0.15 

1980 0.66 0.46 .0135 o. -10 

1985 0.52 0. 35 0.198 0.35 

1990 0.511 0.43 0.3/2 0.50 

1995 0.62 0.39 0.249 o. -1-1 

Source: International Monetary Fund, IFS (1996) . 

The ratio of currency to narrow money shows a declining trend except in the yea r 1995. 

As the countlY moved to command and control system where the finan cial poli cy was 

repressive, the ratio declined significantly. The same trend is also observed in the case of 

currency to broad money ratio. Where as in the case of the ratio of domesti c credit to 

gross national product the ratio increased overtime. This may be attributed to the fact that 

a significant propOltion of domestic credit is credit provided by the National Bank of 

Ethiopia in the form of bonds and direct advances to finance government deti cit, which 
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was increasing considerably during the time. For instance the ratio of domest ic credit to 

the government to GNP reached 31 percent in 1990 from 1 percent in 1975 . 

3.1.2 Financial Markets and Interest rate Structure 

In developed countries the financial market consists of money market, cap ital market, 

primary market, spot market, future market or forward market and option market. These 

markets are not developed in Ethiopia. Securities market with short- term matu rities, 

which are usually dealt with commercial banks and other finan cial institutions, are 

limited. For instance, treasury bill s which are the major money market instruments are 

onl y introduced in January 1995. The National Bank of Ethiopia acts as a fiscal agent for 

the government in the issuance of three kinds oftreaslllY bill s that are 28 day bill , 9 1 day 

bill and 6 month bill. The major objectives of treasury bill s are to use interest rates 

determi ned in treasury bill s market as a benchmark in the determination of interest rates 

in the country and al so to finance government deficits (National Bank of Ethiopia , (997). 

The absolute numbers of buyers are very small which are mainl y commercial banks, 

insurance companies, provident nmds and other government organizations. Interest rates 

in the treasury bill market are very small usuall y in the range of 3 percent to 5 percent per 

annum (National Bank of Ethiopia, Qualterly Bulletin 1996/97) . This may indicate that it 

is too earl y to use the rate as a benchmark. 

With regard to capital market, it also displays all characteri stics of a narrow market. The 

non-securiti es segment of capital market is relati vely mare developed whic h includes 

saving and loan institutions, housing finance institutions and com mercial banks. On the 
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other hand , the securiti es market, which is important in fi nancing long-term investment, 

are completely non- ex istent in the countly. 

During the sociali st period interest rates had been administratively fi xed and there had 

been select ive credit control and concessionary finance. For in stance the lending rate 

during the sociali st period was di scriminatory against the private sector in favo r of state 

owned enterprises and cooperatives (NEE Quarterly Bulletin, 1996/97). 

In the past interest rates have been established based on the following: the desire of the 

government to have interest structu res simil ar to other countries, policies to encourage or 

discourage celtain sectors, to promote economic development through the encouragement 

of investment, considerations of demand and suppl y and more recently inflation has also 

stalted to be considered in estab li shing the rates (National Bank of Ethiopia, 1997) 

During the sociali st period the National Bank of Ethiopia fi xed specific lending rates. 

There are sectoral di fferences as well as variations with regard to the type of ownership . 

For example cooperati ves which were the most favored obtain credit with the rates in the 

range of 4.5 to 6 percent, state enterpri ses with the lending rate of 4. 5 to 8 percent 

whereas the private sector in range of 7 to 10 percent. Time and saving deposit rates were 

also differed by ownership and maturity and on the average it was 6 percent. [n addition 

individual s saving and credit cooperati ves and self help organizations who were all owed 

to maintain saving deposits earned only 2 percent interest for deposits exceedi ng Birr 
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100,000 whil e others are not allowed to deposit in saving accounts (Nat ional Bank of 

Ethiop ia Quarterl y Bulletin, 1996/97). 

With the launching of the new reform program both the lending and deposit rates were 

revised. The major reforms are as follows. The first reform invo lves the remova l of 

preferential lending rates with respect to state enterprises and the pri vate sector 111 

October 1992 and also the upward adjustment to 14 percent. In September 1994 sectoral 

differences with respect to lending rates were completely eliminated. As of January 1995 

the maximum rate was adjusted slightl y upwards to 15 percent and then downwards to 

10.5 percent in September 1996.1n the case of deposit rate, the major reform was In 

October 1992 which raised the minimum rate to 11.5 percent and up to September 1996 it 

vari ed fro m 10 to 11.5 percent. And in September 1996 the minimum rate was tlxed at 7 

percent. Effective January I , 1998 NBE has complete ly li beralized the lending interest 

rate i.e. remo ved limits on maximum bank lending rates where as the minimum deposit 

rate has been fixed at 6 percent (National Bank of Ethiopia, Qualterly Bulletin, 1996/97). 

Floors on deposit rates should be continued becau se a premature attempt to liberalize 

interest rates is problematic. This as stated by Caprio and Levine (1994) " The principal 

ri sk from premature attempts to liberalize interest rates is that without ceilings on the 

rates banks with little capital would bid up deposit rates to attract deposits as a way to 

nll1d continued loans to risky borrowers at the expense of wOlthier, safer ventures. Such 

practices would lead eventuall y to bankruptcies and a co ll apse of the banking system." 
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According to Caprio and Levine (1994) full liberali zation of interest rates should be 

carri ed out if macroeco nomic conditions are reasonabl y stable, the fina ncial condition of 

banks and their borrowers is sound and financial markets are competiti ve and well 

developed. Nevertheless most of these are not met. Hence the country can at least 

rationali ze the interest rate structure i.e . achieve positive real rates. 

3.2 Monetary Policy 

Both developed and developing countri es implement monetary policy with the aim of 

achieving stable prices, high employment and rapid economic growth. In most countries 

the central bank is responsible for conducting and formu lating monetary pol icy in 

addition to its other functions such as the promotion in the development of money market 

and supervision and regulation of banks. 

In adopti ng monetary poli cy, a central bank can use either direct or indirect monetary 

instruments. Direct instruments fi x prices such as interest rate or quantiti es such as 

domestic credit through regulations and usuall y they deal with ba lance sheets of 

commercial banks. Direct instruments include interest rate controls, bank by bank cred it 

ceiling and directed lending by central banks (Coats and K hatkhate, 1980). 

On the other hand indirect instruments are market based i.e. they operate through the 

influence of demand and supply. The major types of indirect inst ruments include, open 

market operations, rediscount windows and central bank lendi ng . Open market operations 

invo lve the purchase or sale of finan cial instruments in a primary or a secondary market . 
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Treasury bills, central bank bills and pnme commercial papers are the common 

instruments in open market operations (Alexander et ai, 1995). Indirect monetary policy 

instruments are widely used in developed countri es and also with the adoption of 1MF 

supported structural adjustment programs these instruments are also in the process of 

being adopted in deve loping countries. 

Indirect instruments are preferred to direct instruments because of the hi g h cost of 

utilizing the latter. For example credit cei lings which are often derived based on a bank ' s 

historical penetration in the credit market and independent of a bank 's co mpetitiveness 

limits the incentives for banks whose cei lings are binding to finance profitabl e projects. In 

addition, the use of direct instruments may lead to an overhang of liquidity, financial 

repression and disintermediation. Moreover, the direct in struments of monetary control, 

for example bank by bank credit, deter competition by protecting ineffi cient banks from 

competition limiting the growth of efficient banks. On the other hand, ind irect 

instruments are more effective because first they do not encourage disintermediation and 

the development of informal financial sector (their deve lopment leads to the reduction of 

financial assets, which the monetary authorities can control) . Second indirect instruments 

permit greater flexibility in policy implementation because small and fi·equent changes in 

instrument setting can be made in the case of indirect instruments. Third it is al so argued 

that indirect instruments can help deepen financial markets which tend to price capital 

according to its scarcity leading to efficiency of investment (Alexander et ai , 1995) 
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However, in developing countri es the structure of financial markets makes the adoption 

of indirect instruments difficult. For example in the absence of well developed market for 

securiti es, open market operations cannot be effective in influenc ing either the cost or 

amount of credit (Montiel , 1991). Thus prior to implementation of indirect instruments 

there is a need to design the right financial market. Thi s is because the effect iveness of 

the polici es depends on financial market development. 

In thi s regard central banks in developing countries should work towards building a sound 

fi nancial structure for the development of financial markets. The banking sector is the 

most impOiiant sector in the financial system of a country since monetary policy works 

tlu-ough them. Apart from its payment and cred it functions , the sector prov ides a medium 

to policy makers for regulating the economy (Jain and Tomic, 1995). Thus restructuri ng 

of the banking system is crucial. 

The IMF suppOiied structural adjustment programs and the World Bank held the view 

that state ownership and monopoli zation of banking activities may reduce competition 

among ex isting banks and leads to inefficiency (Willig, 1993). Hence the state owned 

banks should be privatized to enhance competition. But prior to the commencement of 

pri vati zation process, the centralized banking systems must be broken down to avo id 

monopolies so that financial reform can be speeded up (Caprio and Levi ne, 1994 ) The 

rationales for privatization as indi cated by Willig (1993) are " ineffi ciency, poor qualit y 

of out put in operations of state run enterpri ses as contrasted with cost effective, high 

quality and creative producti vity in operations of pri vate enterpri ses. " Th e efficiency 
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gai ns fro m privatization emerged from the fact that "state owned enterpri ses are subject 

to politici zed directives while private enterprises enjoy a degree of insul ation." (Willig, 

1993). However, Stig litz (1994) has pointed out that as long as interve ntion s by the 

government is well designed, there is a role for the government in financial markets. He 

gave the East Asia as an example where the government has been successful in creating 

efficient financial institutions. Thus in the case of developing countries there is no simple 

solution as to which fin ancial poli cy to fo ll ow 

In add ition to privatization, the IMF suppOited adjustment programs al so contain reforms 

(related to the banking system) regarding elimination of bank speciali zation and 

improvement of supervision and regulations of banks. Bank specialization could be 

eliminated for example saving banks could be allowed to enter commercia l loan market 

while commercial banks could be allowed to take household deposits, provide mortgages 

and make other household loans. Supervision and regu lation of banks should be 

improved. For example bad loans are usuall y associated with state owned banks, fa ilure 

of the monetary authority to regulate such banks results in impeding improvements in 

bank efficiency, distOiting allocation of credit and compli cating and delaying 

pri vatization. Deposit equ ity swap (transforms a large fi-acti on of deposits into equity 

claims on the bank), debt equity swap and debt bond swap are some of the solutions 

suggested for convelt ing bad debts (Caprio and Levine, 1994). 
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3.2.1 Experience of Developing Countries in a Move to Indirect Monetary 

Instruments 

Ethiopia stmted IMF supported structural adjustment programs in October 1992. The 

policy reforms, which are being implemented by many deve loping countri es, are almost 

similar in each economy. Thus it is wOlthwhile to look at the experi ence of some of the 

countries which adopted these programs. In these countries financial market is under 

deve loped. The banking sector at large is owned by the government, which undermines 

the effectiveness of monetary policy as it depends on the competitiveness of the financial 

system. Furthermore, at the start of SAPS implementations, the countries are 

characterized by high government deficits, high inflation and negati ve real interest rates. 

The countri es under revIew are Ghana, Indonesia, Egypt and Chile. These countries 

implemented IMF supported monetalY and financial sector reform duri ng the 1980s and 

1990s. In all of these countries the reform aimed at improving the structure and effi ciency 

of the financial sector through banking supervi sion, restructuring the banking system and 

adopting market based monetary instruments. 

Prior to the reform, the economies were characterized by hi gh budget defi cits, sluggish 

growth, high rates of growth of domestic credit, high inflation, low nominal interest rates 

and therefore negative interest rates in real terms. Indonesia is exceptional in that the 

macroeconomic situation was favorable at the time of the reform . Monetary po licy in 

these economies were not market based which included credit ceilings, interest rate 

ceilings and the governments also intervened in credit allocation . For exampl e in Ghana, 
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cred it ceilings were imposed on all banks depending on credit market shares rega rdless of 

their competiti veness and efficiency. Reserve requirements were very high for in stance it 

was 75 percent on sight deposits and 47 percent on time deposits in Chil e and 25 percent 

of time deposits in Egypt (Alexander et al, 1995). 

The measures taken on the monetary front were privatization of the banking sector, 

removal of the interest rate ceilings and credit controls and reduction of preferential credit 

allocation. In Chile the government implemented tight monetary poli cy by reducing ti scal 

deficits to reduce inflation but thi s did not work and hence turned to exchange rate in 

abating it inflation decl ined from 220 % in 1976 to 20% in 198 1 (Alexander et ai , ] 995) 

In a move to market based monetary instruments, treasury bills were introduced. TreasulY 

bi ll s are meant to provide benchmark interest rate. In Indonesia there were no government 

debt instruments because the prohibitions of government borrowing and hence open 

market type operations took the form of central bank celtifi cates. Auctions are open to 

banks and non-bank financial in stitutions but the public is allowed to buy in a secondary 

market. In Ghana the auction is al so open to banks nd non-banks. But there are limi ts on 

bank financing of the government as a result banks holding of government securities have 

been insignifi cant (Alexander et ai, 1995). 

The other important measures included the restructuring of the banking system . In Ghana 

non-performing loans were hi gh and they were replaced by Bank of Ghana bond s or 

offset aga inst the banks or government bonds. The restructuring al so incl udes 
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privatization of banks and the li fting of barriers to entry in the participation of both 

fo reign and domestic banks. In Chile the government dominated the banking sector and 

hence pri vatization was an impOltant measure taken to improve the effi ciency of banks. 

However, during the process of privatizati on most bank s were purchased by 

cong lomerates, which resulted in hig h concentration of ownershi p. Other measures 

include the strengthening of banking supervision and regulation and also stalt ing deposit 

Insurance. 

In general the move to market based monetary instruments was not with out problems. In 

the case of Chil e slow developments in the financi al system were observed whi ch is 

attributed to insuffi cient supervision and regulat ion. Besides, though ind irect monetary 

instru ments have enabled the central bank to cope with large capita l inflows th rough sa les 

of promisso ry notes, thi s has led to large operating losses. While in the case of Egypt the 

prob lem has been too much emphasis being put upon treasury bi lls as the major indirect 

monetary policy instrument. This would result in hig h cost to the government if it fa il ed 

to issue other securities or design other ways of absorbing banks excess liqu idity. In 

Ghana the trans ition to indirect instruments had been relativel y successful. H owever, 

initi a ll y since the Bank of Ghana has taken on the ri sk of loans by state enterprises, it 

suffered heavy losses limiting the efficient use of mo netary policy instruments. But later 

the losses were converted into interest bearing long- term bond s allowing the Bank of 

Ghana to use monetary po li cy instruments. In Indonesia the move to market based 

instrumen t has resulted in improved resource allocation and increased the competiti veness 

of banking system. However slow developments in the fin ancial system have been 



observed due to delays In the removal of targeting interest rates and liquidity credits 

(Alexander et ai, 1995). 

3.2.2 Monetary Policy in Ethiopia 

In this section an attempt wi ll be made to look at monetary poli cy that ex isted during the 

Derg and some of the reforms made with regard to monetaty pol icy in the countly. Prior 

to 1992, the Ethiopian economy was characterized by large deticits, hig h growth rates of 

domestic credit and imbalances in the balance of payments. The annual average rate of 

inflation fl"Om l974 to 1991 was 9.7 (computed based on Addi s Ababa Consumer Price 

Index) whi ch resu lted in maintaini ng positive to moderatel y negative real rates of interest 

on fina ncial assets with li mited effect on the demand for real cash ba lances (Mohamed, 

1996). Moreover, the formal financial system composed of mere ly commercial banks, 

two other specialized banks, pension fund , saving and cred it institutions and an insurance 

company. Financial and monetary po licies were rep ressive. For instance there has been 

restricti ons on the entlY of pri vate businesses in the fina ncial sector and therefore the 

fina ncial system was not meant to be competitive. 

MonetalY po li cy was expansionary. For example credit expansion was based on sectoral 

allocation a nd the condition for credit was not the availability and quali ty of co llateral , as 

it is now, which has resu lted in high non-performing loans of bank s. Between 1973/74 

and 199 1/92 money suppl y (M I) grew at an average an nual rate of 14 percent which was 

attributed to expansio n in domestic credit (National Bank of E thiop ia, 1997) It is argued 

that selecti ve cred it allocation and below market interest rates are costl y to the economy 
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because without a market allocation system, saving and cred it will be mi sallocated 

(Besley, 1994). As a result the country has adopted financial liberal ization poli cies. 

In 1992 the country implemented structural adjustment programs which focused on 

reduction of budget deficits, price and exchange rate liberali zation, restructuring of the 

financial secto r and privatization of state enterprises. Since then a number of measures 

have been taken. 

As the programs aimed at implementing market based monetary instruments, a major 

reform is that of making the financial sector competitive and eftlcient through 

restructuring and improving of regulatOIY fi·amework of the banking system. In thi s 

regard, supervisory and regu latory power of financial institutio ns has been given to the 

National Bank of Ethiopia by proclamation no. 84/ I 994 and no . 86/ I 994(National Bank of 

Ethiopia, 1999). Supervision of banks include licensing, controlling the stability, 

liquidity, so lvency, soundness and eftlciency of banks. Private domestic banks can be 

estab li shed and the cap ital adequacy is a minimum of 8 percent of risk weig hted asset or 

Birr 10 million, which ever is lower ( Gebrehiwot 1999). 

Open market type operations or treasury bills had been introducecl in January 1995. 

Initially only tlu·ee- month treasury bill started with the auctions being carried out 

monthly. The purpose of treasury bills is to finance government defi cits, to serve as a 

major monetary policy instrument and to provide a benchmark interest rate. Then later, 

auctions of one month bills and six month bill were started in December 1996 with the 
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auction being carried out every IS days. Initiall y to make the market competiti ve, the 

biggest bank i.e. the Commercia l Bank of Ethiop ia was restricted in that it was not 

all owed to purchase exceeding 50 percent of the total amount issued. Moreover, Social 

Security Authority and Commercial Bank of Ethiopia did not palticipate in the aucti on 

but used to get non competiti ve bids and also there was a cut-oIT rate which is a cei ling on 

the rate that the palticipants can offer. But as of August 26, 1998 auction s are open to all 

pa rtici pants ali ke; the 50 percent cei ling on Commercial Bank of Ethiopia and also the 

ce iling in the rate that the treasury bill s palticipants can offer have been elimi nated. 

Furthermore, the minimum denomination was lowered from Birr 100,000 to Birr 50,000 

then fUlther to B irr 5000 (National Bank of Ethi opia , 1999). 

Reserve and liquidity requirements were imposed on all commercial banks. Initially the 

reserve requirement imposed was 5 percent of deposits on all banks except Commercial 

Bank of Ethiopia, wh ich was required to reselve 8 percent of its deposits. But currently 

all commercial banks are requ ired to reserve 5 percent of deposits and 15 percent of their 

net current deposit as the liquidity requirement whi ch was 20 percent during the pre

adju stment -era. Interest rate fl oor policy still continued on deposit rate at whi ch the 

min imum is fixed at 6 percent whereas the lending rate was liberalized as of January I, 

1998. 

Credit ce ilings are not considered as market oriented but with the object ive of restri cti ng 

money suppl y growth, the Nationa l Bank of Ethi op ia determines bank by bank cred its 
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ceiling, which applies to all banks. Comparison of actual credit to aggregate ceil ing fo r 

commercial banks as determined by NBE is g iven below. 

Table-2- Comparison of outstanding credit cei ling to actual total credi t of 

commercial banks (in mill Birr , end of June) 

Year Ceilill.g 

J994/95 * 3333.R 

/995/96 -1829. 3 

J996/97 7057.4 

1997/98 8036.8 

Source: National Bank of Ethiop ia 

* End of December 

Actllal 

32 77. -I 

560-1.7 

-I074.J 

9783.4 

In all the peri ods commercial banks have exceeded the credit ceil ing set by the NBE 

except in 1994/95 and 1996/97. 

On the other hand, comparison of aggregate domestic cred it to its target fro m the year 

1992/93- 1997/98 shows that the targets are achieved by the NBE (except in the years 

1992/93 and 1996/97 in w hich the actual is slig htly greater) due to the dec line in 

government debt financing by the bank. 
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Table-3-Compari son of Growth Rates of Actual Domest ic Cred it to its Target. 

Year Target Actual 

1992/93 18.3 19 

1993/94 9.7 7.3 

199-1/95 10 8.9 

1995/96 8 7.-1 

1996/97 5 6.7 

1997/98 9.1 9 

Source: National Bank of Ethi op ia 

Financial market is under developed fo r instance the number of commercial banks are 

still limited, there are no well developed capital and money markets, there is on ly one 

security being issued in a primary market which is not competitive. To make the financial 

market more competiti ve the fMF suggest that the government should privatize the 

government owned banks and permit fo reign participation in the 11nancial system 

although the benefi ts and costs of doing so is not researched in the current Ethiopian 

context. 

3,3 T he Behavior of Income Velocity of Money in Ethiopia 

Thi s section brietl y describes the behavior of velocity during the period j 965-1995 in 

Ethiopia. In measuring the variabi li ty of income velocity an adj usted coeffi cient 0[.' 

vari at ion defined as the standard error as the percentage of the mean of the vari ab le is 

used . 
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Depending on how money is defined in the deno minator, three measures of velocity are 

considered . These are GDP divided by currency in circul at ion denoted by V I, GOP 

d ivided by narrow money (V2) and GDP by broad money (V]) 

T he behavior of inco me velocity of money for the three alternat ive measures is dep icted 

in the fi gures below. In all the three measures the income velocity of money show similar 

behavio r i.e. init iall y the measures show-increasing trend then it declines and rises 

s li g htly, w hi ch then continuously declines. In the period 1965 to 1967, the income 

ve locity measures VI , V2 and V3 averaged 13.3,9 and 7.5 respecti vel y. In the fo ll owing 

periods both V I and V2 decl ine sli ghtly up to 12.7 and 8.9 whereas v., continuously 

declines. From 197 1 onwards VI and V] also depict decreasing trends. 

Figure 1 Behavior of'The velocity of Currency ill Circulation 
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Figure 2 Behavior {~f"the Velocity o(NarroJII MOll ey 
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Figure 3 Behavior the Velocity of Broad Money 
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As Park (1 970) indicated, the vari ability of income velocity measures VI, V, and VJ can 

be computed using the adjusted coeffi cient of vari ation? which shows the relati ve degree 

of dispersion of the observation of each velocity around its mean. The hi gher the 

coeffi cient of variation the hi gher the vari ability in velocity. The computed adju sted 

coeffi cient of vari ati on in the period 1965-95 for VI, V, and V, are 32. 5, 39.2 and 4 1. 5 

respectively revealing that the vari ability in velocity increases as the defi ni ti o n of money 

is broadened. Relati ve to the coeffi cients computed fo r both developing and developed 

countri es by Park ( 1970) and for developing countries by Kashala (1 975), the va ri ab ility 

in velocity tends to be hig her in less developed countries than in developed countries 

which can be attributed to the fo ll owing factors: instabili ty in economi c structure and 

social and po litical system, wide fluctuations in non-monetary income, erro rs in data and 

lagged adj ustment and transmi ssion mechani sm. 

In the case of Ethiopia, all the factors could contribute to the vari ability in velocity. 

During the period , 1965 to 1995 three poli tical regimes existed . Specifi call y during the 

Derg the economic, social and poli tical system were the unstable with drought, famine 

and war being the order of the day. The instab il ity could affect decisio ns and preferences 

to hold mo ney thereby affecting velocity . 

9 Adjusted coeffici ent of variation is defi ned as II the standard error of estimate as percentage of the mean 

of Ihe dependenl vm·iable [park (l 970)J. Formally given as: cv '" [~L (Vi - pfl ll - I / ~l " 100 

( Kashala. J 975). 
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Moreover, the country ' s main source of income is agriculture, which is subj ect to year to 

year fluctuation s because it depends on natural conditions that are not under nill control. 

FUIthermore, due to underdeveloped financial systems as in other deve lop ing countries 

changes in the quantity of money will not affect other money substitutes but will be 

transmitted directly to markets for real assets which has impact on the variability of 

velocity as Park (1970) has pointed out. However, if the supply of real assets is rationed, 

money could be a forced asset demand. This could develop into a parallel market for 

goods (Ghatak, 1995). 
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Chap-ter Fou..:r 

lYIe-thodology ~d -the Da-ta 

4.1 Methodology 

Prior to estimation of long run models, the time series propelt ies of the variables 

concerned should be estab li shed I. e. we must distingu ish between stationary and non

stationary variab les. The application of ordinary least squares to non-stationary seri es 

results in SpUrIOUS (nonsensical) regression i.e. the variables which are known to be 

unrelated indicates that the series are correlated (Adam, 1992). 

Given non-stationary variab les it is possible to infer causal long run relationshi ps when 

the variables are co integrated. As Engle and Granger (1987) explained, if two or more 

series are linked to form an equilibrium relationship spanning the long run , then even 

though the series themselves may contain stochasti c trends they wi ll nevertheless mo ve 

closely together oveltime and the difference between them will be stable or stationary( 

Harris, 1995). 

There are two alternative tests for cointegration, namely the Engle Granger (J 987) two 

step procedure and the Johansen (J 988) procedure. The former is considered inferi or 

because it does have a number of drawbacks, whi ch includes the absence of systematic 

procedure for separate estimation of multiple co integrating vectors. Also the procedure 

assumes that as the sample size grows infinitely large, the test for coi ntegration will be 
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the same whichever variable is used on the left hand side when estimating the long run 

equilibrium . However, this assumption may not hold because of limited sampl e sizes 

( Enders, 1995).This study employs Johansen( 1988) and Johansen and Ju se lius( 1990) 

max imum likelihood method which overcomes the drawbacks mentioned above. 

4.1.1 The Johansen Maximum Likelihood Procedure 

The Johansen procedure is a multivariate generalization of the Dickey Fu ll er test. It stalts 

with the fo ll owing vector autoregressive (VAR) model. 

z, = AIZ'~1 + A,Z'~2 - - - - - - - +AkZ'~ k + Jl + of), + [1, 

Where Z, is vector ofnxl variables 

Ai is nxn matrix of parameters 

11 is a vector of constants 

D, is a vector of dummies 

U, is a vector of error terms 

...... (I) 

The V AR model provides a way to estimate dynamic relationship among endogeneous 

variables without imposing a priori restrictions about the exogeneity of the variab les 

( Harri s, 1995). 

After pelforming some mathematical manupil ations, equation (I) can be represented in its 

equivalent vector error correction (VECM) form : 
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k - l 

I1Z, = L: [,_,I1Z'_k + n Z'_k + f1 + 8D, + [1, 
;=1 

Where f; = -( [- Al + • ........ Ai) 

n = - ( I - Al + ......... Ak) 

11 = difference operator 

I =Identi ty matri x 

i= I------ K- I 

.... .. .. (2) 

The system contains info rmation on both shOIt and long run adjustments to changes in Z, 

through estimates of n and [ i. Johansen defi nes two matrices ex and 13 where 11= exl3'The 

ex represents the speed of adjustment to di sequlibrium, whereas 13 is a matrix of long run 

coefficients (Harris, 1995). The Eng le Granger methodology determines whether the 

residual obtained 6'om lo ngrun equilibrium is stati onary or not in order to test for 

coi ntegration W hil e the Johansen approach seeks to determ ine the rank of n which 

g ives the number of indepe ndent cointegrating vectors. Since, there are n vari ables which 

constitute the vector Zt the rank can be at most equal to n. If the rank is equal to zero, 

then there are no co integrating vectors. If the rank is n then the process is statio nary. 

Otherwise we have multiple co integrating vectors ( Enders,1995) . 

The num ber of co integrati ng vectors can be obtained by testing the sign ifica nce of each 

eigen value of 11 because the rank of the matri x is the number of non-zero eigen values. 

Johansen ( 1988) provides two test stati stics to determine the number of eigen values that 

are insignifi cantly di ffe rent 6'om unity . These are the lambda trace and lambda max 

statisti cs . The null hypothes is under lambda trace is that the number of di stinct 
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coitegrat ing vector is less than or equal r ( r being the number of cointegrating vectors) 

against the general alternative. While lambda max tests the null hypothesis that there are r 

cointegrating vectors against the alternative r+ 1 (Enders, 1995). 

4.1.2 Testing for Unit Roots 

Prior to the estimation of a vector error correction model (VECM) , it is impOitant to test 

for the presence of unit roots to determine the orders of intergration. A seri es is said to be 

integrated of order d if it becomes stationary after differencing d times whi ch is denoted 

as l ed) 10 

As Enders (1995) indicated although cointragration tests can be carried out for differing 

orders of integration it is not appropriate to mix vari ab les with different orders of 

integration. Hence, the time series characteristics of the variab les should be establi shed. 

For this the most popular tests for the presence of unit roots are the Dickey-Fuller (OF) 

and Augumented Dickey-Fuller (ADF) tests which wi ll be described briefly below. 

The Dickey-Fuller approach tests the null hypothesis that the series is non-stationary 

agai nst the alternative of stationarity. Dickey and Fuller (1979) consider three ditferent 

regression equations that can be used to test for the presence of unit roots (Enders 

1995)11 

10 II A stochastjc process is said to be stationary if its mean and variance are constant over time and tJ1C 

va lue of covariance between two time periods depends only all the distance or lag between the lwo time 
periods and not on the actual time at which the cova riance is computcd"( GujaratL1995). 

II )" = P)" + S, can be written in the form <1)" = 0 ',- 1 + ¢, by subtracting )',-1 frolll both sides of the 

equation where a = P - 1 
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by, = ay,~ , + ,;, .. ... (1) 

Lly , = a" + ay,~, +,;, ..... ..... . .. (2) 

lIy, = ao + ay,~ , + a, i + ,;, ........ ...... .. . . ..... (3) 

Testing for unit roots using equation (1) assumes that the data generating process of y, is a 

simple first order autoregressive process with zero mean and no trend component. Si nce 

the data generating process is not known a priori as to whether or not it has a trend, 

equation (2) with an intercept, and equation (3) with both an intercept term and trend, 

should also be estimated. In the above equations if a = 0, the y, sequence contains a unit 

root. After estimating the equations using OLS, we compare the resulting t- statist ics with 

the critical values given in Dickey Fu ll er tables. If the t~stat i sti c computed is less than the 

criti cal value then we conclude that the series is non-stationary (Enders, 1995). 

Due to the problems 12 associated with Dickey Fuller test. Instead of equations 1-3 the 

following pth order autoregressive equation shou ld be estimated. 

12 II The Dickey-Fuller test aSSllInc that the errors are independent and have constant variance. The 
problem is that since we donlt know the data generating process. we need to know how 10 conduct the test if 
the order of moving average terms is unknowll. The other problem is that we can not properly estimate a 
and its standard efror unless all the autoregrssive terms are included i.n the estimating equatioll . The 
Dickey-Fuller test considers a unit root however a plh order autoregression has p characteri stic roots." 
(Enders. 1995). 
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p 

~Y, = aY'_1 + L:j3; ~YH+ 1 + S, 
;==2 

.... . .. .. ... .. .. (4) 

P 

~Yt = ao + aYt_l + I fJ,~Y' - ;+ 1 + q, ..... (5) 
1=2 

p 

~Y, = ao + aY'_1 + L: j3, ~Y' - ; + 1 + a,t + S, . ( 6) 
;= 2 

The test in this case is call ed Augmented Dickey Fu ller (AD F) . If a = 0 against the 

alternative a <O, then y, contains a unit root. To test the null hypothesis we compute the t-

statistics and compare it with the cri tical values g iven in ADF tab le. 

4.1.3 Model Specification 

Conventional income velocity models consider the ve locity function to depend on the 

oPP0l1unity cost of holding money and wealth or permanent income (Laidler, 1985). The 

0ppol1unity cost of holding money, as Friedman ( 1970) indicates, is the inco me to be 

earned from holding other financial assets such as bonds and equity. In advanced 

economies the financial market is well developed and hence the substitution between 

mo ney and fin ancial assets is considerabl y hig h. Therefore the returns on those assets i.e. 

the rate of interest, can be taken as an 0ppol1unity cost measure (Park , 1973). 
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However, financial sector in Ethiopia is underdeveloped, specifi ca ll y money and capital 

markets are not well developed. F inancial assets such as treasury bills, government bonds 

and securities constitute an insignifi cant propOltion of private wealth . Hence there is 

limited substitution between broad money and financ ial assets. Consequently, the desired 

holdings of money are likely to be insensitive to interest rates on these financial assets. 

However, Laildler (1985) has indicated that few studies have included the own rate of 

return on money in money demand equations, despite the fact that its exclusion is 

empiricall y inaccu rate. However, in Ethiopia interest rates on saving and ti me deposits 

have been administratively fi xed in the past. Thus its effect is likely to be insignifi cant. 

Assefa ( 1998) has tried to include nominal interest rates on time deposit s when he 

esti mates money demand in Ethiop ia and find that its inclusion does not result in sensible 

co integration relationship and hence excluded from the model. 

In Ethiopia, like other developing countries where non-deposit financial assets are 

lacking, real assets can be considered as good substitutes for money (Park , 1973). Studies 

by Drisco ll and Lahiri(1982),Campbell(1970) and Assefa ( 1998) taking expected rate of 

inflation as an opportunity cost measure have shown that it has significant impact on 

money demand or its inverse income velocity of money. Expected infl ation rate is 

anticipated to be positively related to income velocity. When inflation increases it will 

result in lower returns on all assets fixed in nominal terms or even if it is not tl xed, the 

real value will be eroded as a result of inflation increasing at a higher rate. Therefo re the 

desire to hold real money balances will decl ine thereby rai sing inco me velocity. 
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As Ada m ( 1993) and Domowitz and Elbadawi ( 1987) pointed out, in countries where 

there are strong parallel markets in foreign exchange, demand functions should invo lve 

currency substitution considerations. If it is ig nored , it may result in overstating the 

substitution from money to domestic real assets . However, the degree of subst itu ti on 

between domestic currency and foreign currency depends on the nature of legal control 

regime. In Ethiop ia foreign currency can not be considered as an impoltant alternati ve 

asset to domestic currency. This is because during the Derg period , the fo reign exchange 

poli cy with respect to domestic residents was very stri ct. Parall el market acti viti es were 

illegal and the legal ri sk invo lved is very high. Besides, domestic residents are not 

al lowed to keep accounts denominated in foreign currencies and thus fo re ig n currency is 

likely to constitute an insignifi cant propoltion in private wealth pOlttolio. 

The other variable in the conventional income velocity nmction is real per capita income. 

Ezekiel and Adekunle (1969) noted that different views exist regarding the secular 

behavior of income velocity of mo ney. One of the earli est views held by Fisher states that 

the income elasticity of demand for money is lower than unity i.e. a rising secular 

movement in income velocity. In contrast to thi s view, Friedman 's lu xury hypothesis 

asserts that the amount of money demanded ri ses more propOlti onately than the ri se in 

rea l income per capita ( Jain and r omic, 1995). In other words, income ve locity of money 

would tend to fall as income increases. On the other hand Gurly and Shaw (1 960) held the 

view that since at earli er stages of economic growth individuals tend to hold a ti xed 

propoltion of their financial assets during out put growth, velocity would fa ll at fir st. But 

as the economy grows he indicated that ve locity would become constant. Empirical 
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evidence fo r developing countries reveals mi xed results ( Kashala, 1975). Thus the need to 

investigate in the case of Ethiopia. Fo llowing Ezeki el and Adekul e (1969), Mi ltz and 

Correa ( 1970) and Siklos (1 993) real income per capita is used as proxy for the level of 

economic development. 

Based on the usual treatment that money is exogeneously determined, the standard long 

run money demand equation without imposing the restricti on that the price level elasti city 

of demand for money is equal to unity, is g iven by: 13 

M " IPn =(3; lpP,-I(YIPn)l"1f-P' ............................... (1) 

Where M is mo ney stock, n is expected inflation rate, n is populat ion, and p is consumer 

price index. Y/pn is real per capita income and ~o, ~ I- 1 ,~ 2 and ~3 are parameters to be 

estimated. 

In income velocity for m, equation (1) can be written as : 

Y 1M = (3op l-P, (Y I Pn) l-p, 1f /J, .. (2) 

Taking the logarithm of equation (2) we obtain : 

... .. .... .... .... (3) 

Where V is natural logarithm of income velocity of money, Y Ipn natural logarithm of real 

per capita income, P is natural logarithm of CPl, n is first difference of natural logari thm 

of CPt and as are parameters to be estimated. 

13 Sec Melitz and Corrca (1 970), !!Internat ional Differences in Income Velocity." Review of Economics ::l1Id 
Staustics vo l. xlii (February) . 
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The ratio of currency to money, broadly defined to include time, saving and demand 

deposits, is also another important determinant of income velocity of mo ney. Studies by 

Meli tz and Correa (1 970), Kashala( (975) and Siklos( 1993) have shown that income 

velocity is significantly affected by thi s ratio . Melitz and Correa (1970) included thi s ratio 

reasoni ng that currency ho ldings invo lve higher risks than bank deposits because it is 

subject to accidental loss and robbery . Thus currency would tend to circul ate faster than 

de mand deposits. Whereas Siklos (1993) and Kashala ( 1975) used it as a proxy for 

financial inst itution development. At first, as banking spreads, velocity decl ines because 

of greater reliance on currency to settle transactions. But later as financial institutions and 

arrangements improve new methods of making payments other than currency beco me 

avail able. Consequently, money broadly defined expands and currency/money ratio and 

velocity decline . 

Including currency/money ratio, the income velocity function in logarithmi c form is given 

as follows: 

...... (4) 

Where C is currency in circulation and M2 is money broadly defined whi ch includes 

currency in circulation, demand, ti me and saving depos its. 

The Keynesian and Neo-Classical economists argue that interest rates on financial assets 

as impoltant determinants of income velocity of money. They consider real money 

balances and phys ica l capital as two competiti ve asset. Th is is true in the context of 

developed countries where financial markets are developed and there are uniform 
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0ppol1unity costs of holding money and physical capital. Individual s in deve loped 

countri es compare the returns on capital and money and hold s the one which yield s the 

hig hest return (Jain and Tomic, 1995). But in developing countries the sub stitution etfect 

does not hold. Instead, Mckinnon (1973) argue the complementarity between real money 

balances and physical capital. Coats and Khatkhate (1980) points out that" though the 

model suggested by Mckinnon (1973) is applicable to least developed countri es, it suffers 

iI-om a highl y stylized set of assumptions" . Nevertheless, they indicate that none of the 

assumptions is required for establishing complemetarity between real money balances and 

physical capital. The higher the accumulation of liabiliti es by tinancial intermediaries 

which occurs when real interest rates on deposits is hi gher, the greater the amount of 

investment. Thus velocity and investment income ratio are expected to be negative ly 

related. 

Acco rdingly, instead of equation (4) we can stipulate that: 

V = a D + a,P + a,Y / Pn + a ,7r + a4C / M 2 + a,l / Y .. (5) 

Where VY is the ratio of gross fixed investment to gross national income. 

4.1.4 The Data 

The data to be used in the study are as follows. In defining income ve locity, there ex ist 

ditferent measures depending on the various definitions of income in the numerator and 

money in the denominator. In this study, ve locity is defined as the ratio of annual 

domestic product at current market prices to money. Money is measured as end-period 
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broad money stock i.e. currency in the hands of the publi c, demand deposits and quasi

money (i.e. time and saving deposits) and narrow money (i.e. currency in the hands of the 

public and demand deposits). However, such definition of income velocity is not without 

limitations. As the Ethiop ian economy is composed of both monetized and non-monet ized 

sectors, the relevant portion of income should have been that PaJ1 of income originat ing 

from the fonner (Ghatak , 1995). But no data is available on their break down . 

The other vari ab le in the model is expected inflation. The inflation rate is computed from 

the consumer price index and current rate of inflation is used as an indicator of expected 

inflation. The shol1coming of using the avai lab le consumer pric e inde x is that it 

i s based on price movements in Add is Ababa and thus does not represent overall pnce 

movements in the country. 

With regard to the other variables namely per capita real income whi ch is obta ined 

dividing GDP at constant factor cost by population; currency-mo ney ratio is computed 

di viding cu rrency in circu lation by mo ney broadly defined and investment income ratio is 

obtained by di viding gross tixed investment to gross national income. 

The sample period is 1960 through 1998. The data sources are National Bank of Ethiopia, 

Mi nistry of Economic Development and Cooperation, and lnternational Monetary Fund 's 

lnternational Financial Statisti cs. 
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A.n.a.l:ysis 0:£ R.esu.l.-t;s 

5.1 Time Series Characteristics of the Data 

Prior to conducting cointegration tests among the variables concerned , it is important to 

establish the time series characteristics of the data. Thi s is because the order of 

integration of the variables in the models has impoltant impli cati ons when a ll th e 

variables are not integrated of order one (Harris, 1995) .14 

There are different ways of testing the presence of un it root s but thi s study employs the 

most po pular method, w hi ch is the augmented Dickey Full er (ADF) ( 1981) stat istics. The 

null hypothesis under thi s statistics is that a series contains a uni t root i.e. it is non-

stationary against the alternati ve of stati onarity. If the null hypothesis is not rejected , it is 

impOitant to check for higher order of integration Dickey and Pentula (1987) sugges t a 

procedure for testing if more than one unit root is suspected (Enders, 1995) The 

procedure requires differencing the series a given number of times, however emp irical 

evidence shows that economic series do not need to be differenced more than two times 

(Enders, 1995). Testing for order of integration after tirst differencing th e seri es in leve ls 

also in vo lves testi ng the nu ll hypothesis of unit root against the alternati ve of stationary 

root. If the null hypothesis is rejected, then the seri es is stationary in first d iffe rence and 

,,' Harris ( 1995) pointed out the possibility of cointergration relationships aillong a Illi , of 1(0) . I( I ) and 1(2) 
va riables in tJ1C model. But in the case of l(O) variables in a Illultivariate model. for every stat ionary variable 
included. the Humber of cointegration equations will increase corrcsponding l~i . The case of 1(2) \'(} ri Clb les is 
more complicated because the standard Johansen approach is developed to handl e I (0) and I ( I) \ ';l riClb les 
(I nc! thus wi ll not provide the necessaJ)' station(llY vectors. 
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therefore it is 1(1). Table 4 li sts the augmented Dickey Full er statist ics calcu lated for the 

variab les in the analysis 

Table 4 ADF Statistics fol' Testing a Unit Root 

With a Constant Will, a 

Variable and Trend COllst()nt only 

(Annual Null Order Null Order 

Data) 1(2) (I) 1(2) ( I ) 

V, -3.6 1 * -0.69 -3.38* -1.48 

VI -6 .15** - 1.88 -3.24* -U 3 

IN -3.64* -2.48 -3.33 * -US 

yin -3.74* -3.20 -3 .79** -1.95 

P -4.56** -1.3 1 -2 .97* 1.04 

elM, -S.OY* * -3.25 -3.50* -2.~4 

Notes: The superscripts * and ** denote the rejection of the null hypothesis 

at 5 % and I % significance level. The lag length is three . 

: Al l series are in natural logs V2 = Velocity based on broad money suppl y: 

V1=Velocity based on narrow money supply; y/n= Real per capi ta income: 

p = Consumer price index, C/M2= Currency money ratio: I/Y= Investment 

income ratio. 

: The sample period is from 1960 to 1998 for level, and J 96 1 to 1998 fo r 

fir st differences. 

Si nce the actual data generating process is not known a priori, the test of determining the 

orders of integration of the variab les is conducted first including both a constant and 
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trend, and then a constant only. As can be observed from table 4, the inclu sion of a trend 

does not affect the results. The ADF test statistics show that the hypothesis of a uni t root 

can not be rej ected in all the variables. Under the null I (2), we are able to reject the null 

hypothesis ofa unit root for V2, VY, yin at 5% significance leve l and VI , P, and CINh at 

I % sig nificance level when both a constant and a trend is included. However, when the 

trend term is excluded, with the exception of yin (in which the null is rejected at 1% 

significance level), in all the series the null is rejected at 5% leve l. Hence we can 

conclude that all of the variables are integrated of order one . 

5.2 Testing for Cointegration and Long run Velocity 

One way to determine whether or not a long run equilibrium relationship ex ists among the 

variables in a model is to test empirically that the series are cointegrated 15
. If each 

variable in a model is integrated of order one, there can be a linear combination between 

them, whi ch is stationary. However, if the series are not cointegrated then the relationship 

between the dependent and independent variabl es is one between a set of random walks 

(Harri s, 1995) This section presents tests for cointegration among the variab les in the 

model using the Johansen and Juselius (1990) procedure. 

Tests for cointegration In the velocity function will be done based on different 

components of money supply. We use two definitions of money namely broad (which 

15 "The Engle and Granger definition of cointegmtion states that if two (or more) series are li nked to rorm 
all equilibrium relahonsltip spanning t.he long run. tJlcn even though the series themselves llla~' contain 
stochastic trends (i.e be nOIl-stationalY) they willncvertllclcss move closely together overt ime and the 
difference between them will be stationmy." In sh0l1 it is the existence of a long-nUl equilibrium to which 
an economic system converges ovellime. I HaJTis (1995) I 
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includes currency in circulation, demand deposits and quasi-money) and narrow (which 

includes currency in circulation and demand deposits). The reason for using the two 

different measures is to check which components should be chosen as poli cy instruments 

(Ghatak, 1995). As noted in section 5. 1, the order of integration of all the seri es are 1 (I ) 

except 6P, which is 1(0) and therefore omitted from the test for cointegration because it is 

important for the series to be the same order of integration. Hence, co integration tests are 

conducted among the following variables: V2 or VI, P, yin, IN and C/M2. 

Tables 5 and 6 report the estimates and the test stati stics for co integration among the 

variables. A second order vector autoregression for each definition of velocity, with a 

constant and a dummy for government change, is estimated . The data is annual and 

covers the period 1960 to 1998. 
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Table 5 
Cointegration Analysis of Income Velocity (V2) 

Eigen values 0.696 0.444 0.389 0.217 0.0548 

Hypotheses r = 0 r ~ 1 r :: 2 r :: 3 r < 4 

La111bda max 40.44* 19.99 16.75 8.34 1. 92 
95% critica l value 36.4 30.3 23.8 16.9 3.7 

Lambda trace 8744** 47.00 27.00 10.25 1.92 
95% critical value 77.7 54.6 34.6 18.2 3.7 

Variable V2 IN yin P CfM 2 

Standardized i3' Eigen vector 0.069 0.2049 1. 939 -1.51 9 
Standardized a coefficients -0.18 14 -0 .1696 -0 .08 15 -0 .04843 o 11 39 

Weak exogeneity test statistics 
V, IN yin P C/M, 
12.04** 2.02 3.58 1.47 .1.72* 

u •• C.lli-sq ( I) ._-----------.-_ .... -.. -............................. -.. .............................•....•.... _ ..... _. __ .. _----_ .. -

Notes: The statistics Lambda max and Lambda trace are Johansen ' s maximal eigen value 

and trace eigen value statistics for testing cointegration. 

: All series are expressed in logs. 

* and *. denote signifi cance at the 5% and 1 % levels respect ively 
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Table 6 

Cointegration Analysis ofincome Velocity (V l) 

~~~-,- -.--~--~ ..•.. " ..... --.. -..... 

Eigen valu es 

Hypotheses 

Lambda max 
95% critical va lue 

Lambda trace 
950/0 critical value 

Variable 

0 .699 

r = O 

39.57* 
36.4 

80 .24* 
77.7 

Standardized J3 ' Eigen vector 
Standardized a coeffici ents 

Chi-sq (l) 

0.452 

r ~ I 

19.87 
30.3 

40 .67 
54.6 

V2 

I 
-0 . 12 1 

V, 

18.9** 

0.282 0.2 17 0. 0525 

r :o 2 r :::: 3 r :o 4 

10.92 8.09 1.78 
23. 8 16.9 3. 7 

20.79 9. 87 1.78 
34.6 18.2 3.7 

IIY yin P C/M , 

0. 093 U OI 3.422 -3.550 
-0.070 -0034 -0 .023 0.053 

Weak exogeneity test statistics 
IIY yin P C/M, 

l.81 3.54 1.37 4.61 * 

Notes: T he stati sti cs Lambda max and Lambda trace are Johansen 's maximal 

eigen value and trace eigen value stati sti cs for testin g cointegratio n. 

: All series are expressed in logs. 

: * and ** denote s ignific311ce at the 5% 311d 1% levels respectively 
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To determine the number of cointegrating vectorsl6 two test stati sti cs call ed lambda max 

and lambda trace statisti cs are computed. In the first test the null hypothes is is that the 

number of cointegrating vectors is r against the alternati ve of r+ 1 co itegrating vectors. 

The second test which is based on the trace stati stic, tests the null hypothesis that the 

number of distinct co integrating vectors is less than or equal to r against the alternative 

hypothesis that there are r or more cointegrating vectors (Enders, 1995) The critical 

values for the two test stati stics are from Johansen and Juselius (1990). 

Tables 5 and 6 reveal that the null hypothesis of zero cointegrati ng vectors is rejected for 

both defin itions of income velocity of money based on the maximull1 and trace eigen 

values. While the null hypothesis of at most one cointegrating vector cannot be rejected. 

Table 5 shows that the null hypothesis of no cointegration is rejected at I % signifi cance 

level under the lambda trace statistics and 5% level for the lambda max. Table 6 al so 

shows that the null hypothesis of no cointegration is rej ected at 5% signiti cance level 

under both test statistics. Thus we can conclude that there is only one co integrating vector 

linking velocity to its determinants. 

5.2.1 Interpt'etation of Long run Solutions 

Tables 5 and 6 also repoli the a coefficients that measure the rate of feedback effects of 

the di sequilibrium in cointegrating relation to the variables in the vector autoregression. 

16 If the nWllber of coi ntegrating vectors is r then this mea ns that there are r linear combinat ions of the 
variables that are statlonary. If there is no linear combination Of U1C non-stati onary va riables which is 
51al1 onal)' thcn thj s indicates the nOll-existence of long 11111 equilibrilllll reiationshjp among the variabl es 
(Ellders. 1995). 
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Specifica ll y the first coeffi c ient indicates the speed at whi ch the dependent variab le 

adjusts towa rds the Ion grun cointegration relationship. If it is negat ive and la rge in 

magnitude then thi s means that di sequilibrium relation will fade away in the long ru n. 

The a coeffi cients can be interpreted as the percentage feed back per period (since the 

series are in logs). As indicated in the tables a feed back of 18. I percent (-0. 18 I) per yea r 

fo r Vz and 12. 1 (-0 12 1) percent for V, is obtained. 

The standardi zed (3 ' (repOIted in tables 5 and 6) is the estimated cointegrating vectors 

whi ch defi ne the lo ng run income velocity of money functi ons. From tables 5 and 6 the 

respective long run functions are given as fo ll ows: 

Vz = -0.07I1Y - 0.20 yin - 1.94 P + 15 IClMz 

V, = -0.09 IIY - L3 yin - 3.42 P + 3.55 C/Mz 

[n both equations per capita real income elasti city of velocity of money has negati ve sig ns 

in accordance w ith Friedman ' s luxury "good" hypothesis. The estimates ind icate that a I 

percent increase in per capita real inco me leads to a decline of 0.2 percent in Vz and I J% 

in V, .The price e lasticity of velocity is al so co rrectly signed with a hig her coeffic ient in 

the case of V, .The proxy fo r fin ancial institution development affects both V, and Vz 

posit ively as expected. As ba nks and financial insti tutions expand, the populat ion will be 

encouraged to hold more bank depos its and also new methods of mak ing payment other 

than currency such as checks become avai lable. Thus as monetary and tinancial 

institutions develo p, money suppl y broadl y defin ed expands and causes currency money 
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ratio to decline thereby affecting income ve locity positively. We also note that investment 

income rat io and income velocity in both equations are negati vely re lated in accordance 

with Mckinno n's complementarity hypothesis between phys ical cap ital and money. 

5.2.2 Weak Exogeneity 

The final rows of tables 5 and 6 report the va lues of the stati stics for testing weak 

exogeneity of a g iven variable for the cointegrating vector. The test invol ves the null 

hypothesi s that the speed of adjustment coefficients (u;) contains zeros. If the null is not 

rejected then the variable can be considered as weakly exogenous (Harri s, 1995) The 

tests reveal that in both equations investment income ratio, real income per capita. and 

price are weakly exogenous except the currency broad money ratio fo r whic h the null is 

rejected at 5 percent significance level. The impOitance of testing for weak exogeneity is 

that if all the variab les in the cointegration vector are not weakly exogenous, then it is not 

valid to move to a single equation approach when estimating the sholt run model. Siklos 

(1 993) has indicated that though the institutional factor is impoltan t to maintain lo ng run 

re lations hi p, it is criti cized as it fails to pass the test for weak exogeneity. 

5.3 Dynamic Specification of Income Velocity Model 

In this section we esti mate the dynamic erro r correction model for each income ve locity 

funct ion. As Harri s (I 995) indicated it is impoltant to consider the sholt run evo lution of 

the variabl es since long ru n equili brium may rare ly be observed as a result of the inab ili ty 

of economi c agents to adjust to changes instantaneously . The error correction model 

relates the sholt run change in the depe ndent variable [by first differenc ing the I( I) seri es 
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whi ch becomes 1(0)] to the short run change in the explanatory variables but captures the 

long run effect through the error correction term (Adam, (992) . First differencing and 

regressing using OLS will throwaway potential valuable information about the long run 

relationships w hich economic theories may postulate (Maddala, (992). Therefore to 

integrate sholt lun dynamics with long run equilibrium and to obtain information on 

equilibrium relationship with in a stationary, and thus statisticall y consistent, model error 

correction method is employed. 

Based on the results on cointegration and weak exogeneity test, we have developed a 

multiple equation model for the income velocity functions. As explained in the previous 

section, since all the explanatory variab les are not weakly exogenous, there will be a loss 

of information by estimating a single equation system. Hence currency money rat io IS 

treated as an endogenous variable when the error correction model is estimated. 

The error co rrection terms in the error correction model are obtained ti'om the long run 

equilibrium models estimated when testing for cointegration usi ng Johansen procedure. A 

two period autoregressive di stributed lag model is initially imposed on all the variables 

except the error co rrection term in each short run income velocity equation. A general to 

specific procedure is employed which invo lves simplifying the model into a more 

interpretable and parsllnolllous characterization of the data by reducing sequenti all y 

insignifi cant variables based on t- test stati st ics. At each stage of reduction an F test for 

model reduction and diagnostic test are carried out to check that the reducti on is 

reaso nable. 
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The fo ll owing tables (6 & 7) repOit the restricted parsimonious error correcti on models 

estimated using 2 stages least squares for income velocity of mo ney based on broad (V2) 

and narrow (V I) definitions of money respecti vel y 1 7 

Table 7: Equation (1) Modeling L'.LV2 by 2SLS: Sample is 1960 - 1998. 

Variable Coefficient Standard Error t-Value t-probe 
iJUIY -0..5567 0..3389 -1. 643 0.11 21 
ilLyln -0. 7911 0..2750. -2.877 0..0.0.78 
iJLCIMc_1 -0..2198 0..1 307 -/ .681 a. 10.-12 
iJLP-1 0..7729 0.2442 3.165 0. 0.0.38 
£CM-1 -0..1771 0..0.40.6 --1.359 0..0.0.0.2 
Constant -0..6453 0..1 343 --1.80.5 0. 0.0.0. I 

DiagnostIc Tests: 

F - tests on retained regressors, F(3,25) 

L'.Ly/n 3.08393 [0.0456] * L'>LIIY 1.01263 104 13 11 

J\ LP-l 488308 [0 .0083]** L'>LC/M2 _1 101629 [0402 1] 

ECM-I 10.2934 [0.0011 ** Constant 11.2622 [O.OO() I 1** 

0=0.0607 R2 (LR) = 0.730 

AR 1-2F(2,25) = 1.3343 [0 .28141 

Normality: Chi-sq(2)=2.0031 [. 3673] 

ARCHF(l ,25)=0.1973l [0.6607] 

Chi-sq F( 10,16)=0 17828 [0.6973] 

Notes: Values ill square brackets are probability values. 

L'.- difference operator; *-denotes significance at 5 % level; **-denotes 

significance at 1 % level ;ECM- error correction term . 

17 Although simultaneous equations arc estimaled, we reported tJle income velocity fllIlCliolls as we arc not 

interested in the oUlcr equation which takes the clUTcncy money ratio as an endogenous variab le. 
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Table 8: Equation (2) Modeling ".,LV, by 2SLS: Sample is 1960 - 1998. 

Variable Codflcient Standard Error 1- Value l-wob 
dL)lln -0.9273 0.294! -3.153 0.0038 

dLCIM ,-2 0.1772 0.1267 1.398 0.1 731 

dLP 0.6598 0.2568 2.569 0.0!5!:! 
dLP-2 0.73894 0.228! 3.239 0.003! 
ECM-I -0. 1I2! 0.0546 2053 0.0499 
Constant -0.1004 0.0180 -5.568 O.OOO! 

Diagnostic Tests: 

F -tests on retained regressors, F(2,27) 

L1Ly/n 5.38 129 [0.0108]* L1LC/M2 .2 1.1 7484 [0. 3242] 

L1LP 5.2402 [0.0 11 9]* Constant 17.91 19 10.000]** 

L1LP-2 5.32 13 [00 113]* 

ECM-I 40046 [o .mOO]* 

0= 0.0651 R2(LR)= 0.747 

AR 1-2F(2,26) = 0.89368 [0.42 13] 

Normality Chi-sq(2)=43473 [0 11 38] 

ARCH:F(I .26)=033472 [0 .5679] 

Chi-sq F(12, 15)=0.39006 [0 .9464] 

Notes: Values in square brackets are probability values. 

j'j,- difference operator~ *-dellotes significance at 5 % level: **-denotes 

significance at 1 % level ;ECM- error correction term 

Tab les 7 and 8 include diag nostic statistics to assess the quality of the error correcti on 

models. The tests indicate that the models are consistent with the data . Unl ess all 
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regressors are strongly exogenous and the error process is stri ctl y AR( I), the standard 

Durbin Watson statistic is not a suffi cient test for autocorrelation ( Adam, 1992). The LM 

test for autocorrelated residuals is valid for systems with lagged dependent variabl e. In 

both equations (1&2), the null of no autocorrelation is not rejected. In addition, the Jarque 

Bera no rmality test which tests the di stribution of the error terms ( as the efficiency and 

consistency of OLS is based on the normal distribution of the error terms) is not rejected 

in both equations. FUlthennore, the ARCH test in both cases show the absence of 

autoregressive conditional heteroscedastic errors. 

The results reveal that in both equati ons the error correcti on term s, whi ch measure the 

speed of adjustment to equilibrium, are negati ve and signifi cant. The F tests indicate that 

the error correction terms are significant in both equations. The F stati sti cs, whi ch 

invo lves the null hypothesis that the coefficient is zero is rejected at I percent 

significance level in equation I, and 5 percent level in equation 2. The signifi cance of the 

error correction terms supports the prev ious conclusion that velocity is co integrated with 

its determinants . The estimated coefficients of the error co rrecti on terms are - 0. 177 and -

0. 112 for income velocity based on money broadl y defined (V2) and income veloc ity 

based on money narrowly defined (VI) respectively. This implies that 17.7 percent for V2 

and 1l.2 percent for VI of the di screpancy between actual income velocity of money in 

the previous year to long run equilibrium is co rrected each year. 

The t va lues of per capita real income are significant for both measu res of income 

velocity. Judgi ng from the F tests, the estimates of coefficients in both equations are 
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sig ni ficantly different from zero at 5 percent level. It is noted that per cap ita real income 

has a negati ve sign in accordance with Fri edman 's luxury "good" hypothesis. The 

inflation vari able is al so found to be positively related to velocity as expected. In the case 

of equation (1 ), the F test shows that the estimated lagged inflation coeffi cient is 

signifi cantl y different fi'om zero at 1 percent level. In equation (2), both current and 

lagged inflation are found to have stro ng effect on velocity as the F tests indicate that the 

coeffi cients are signifi cantly different fi'om zero at 5 percent level. 

The results also show that currency to broad money ratio does not signifi cantly affect the 

behavior of income velocity judg ing from the t values as well as F tests in both equations 

whi ch are insignificant. In equation (1 ), the coefficient of currency to broad money ratio 

is negati ve as opposed to the sign obtained in the long run model. Finall y, the investment 

income ratio is co rrectl y signed but with insignifi cant effect of the variable on velocity 

with money broadly defin ed. Since the effect of the vari ab le on velocity with money 

narrowly defin ed is found to be very insignifi cant it has been dropped fro m the model. 

5.3.1 The Stability of Velocity 

It is impor1ant to consider the stability of the velocity functions over1ime, because if the 

relationship between ve locity and factors incorporated into it change unpredictabl y, then 

we will be unabl e to tell the consequences of changes in the quanti ty of money 

(Laidler,1985). Thus fo r the quantity of money to be essential too l of economi c policy, 

the velocity functi on must be stable and predictable. 
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In this section an attempt is made to test the stab ility of the error correct ion models. The 

most widely used test for structural stab ility of the velocity functions is to check for 

structural breaks in the model using Chow test. Hence the error correcti on model s of 

equations I and 2 are re-estimated using the recursive Fiml over success ive time periods 

by increasing the sample period by one additional observation for each est imation. 

Figures 4 and 5 plot the test stati stics for recursive Chow tests and the critical values for 

rejecting the hypothes is of stab ility at 5 percent level for equations, I and 2 respectively. 

As can be observed from the fi gures for both velocity equations all the Chow test 

statist ics are within the critical value indicating that the equations are stable and there are 

no statistically significant structural breaks as the Chow "break point " F tests clo not 

reject the null hypothesis of parameter constancy over the sample period. 
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CONCLUSIONS ANI> POLICY 

Il.VIPLICATIONS 

Thi s paper has attempted to study the factors that determine flu ctuati ons in inco me 

velocity of money in Ethiopia. It is important to analyze the behav ior of velocity and its 

stability because understanding changes oveltime in the variabl es is considered as one 

way in w hich the problem of fo rmulating monetalY po li cy can be add ressed. If the 

velocity fu nction and the factors included into it are not stable then pred ict ions about the 

etJects of changes in monetary poli cy would be incorrect resulting in undesi rab le 

consequences in the economy. 

[n the empiri cal analys is we have used annual data and income velocity model s are 

estimated for two definiti o ns of velocity that is based on broad money (V2) and narrow 

mo ney (VI) . Conventional velocity functions have been estimated usi ng time series data 

either in leve ls o r fir st differences. H owever, recent econometri c analysis has developed a 

technique, whic h combines the two specifications using theori es of error co rrection and 

cointegratio n. H ence thi s study employed the Johansen and Jusel ius( 1990) approach to 

determ ine the long run relationshi p and the dynamic structure of the velocity function . In 

to rmulating the velocity function, we have attempted to include tactors that atfect both 

the demand and supply of mo ney as institutional and structural c hanges have importa nt 

impacts in the monetary and fin ancia l system of the country. 
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Velocity is assumed to depend on per capita real income, which measures the country' s 

level of economic development; the opportunity cost measure proxied by the intlation 

rate, cUITency money ratio which measures financial institution development, investment 

income ratio that reflects the comp lementarity between money and physical capital, and 

the pri ce level. First the time series characterist ics of the above variabl es have been 

establi shed using the Augmented Dickey-Fu ll er (ADF) test and found that all the 

variables are integrated of order one except the infl ation rate. Then cointegration tests 

using the Johansen approach have been carried out and the evidence shows that velocit y 

(based on both monetary aggregates) is cointegrated with per capita real income, the price 

level , currency money ratio and investment income ratio. 

The regress Ion results show that per capita real income and velocity (based on both 

monetary aggregates) are found to be negative ly rel ated as hypothesized on the secular 

behavior of velo city in a developing countly. Based on the estimated error correction 

model , the variables affect income velocity significantly. As Sholt (1973) points out the 

negative relationship between real per capita income and ve lo cit y has impoltant 

imp li cations for monetalY planning stated in hi s own words, "How great a command over 

resources the government and banking system are able to obtain without causing intlation 

by issuing newly created money depends on the behavior of velocity of money during 

economic growth. If velocity falls as per capita real income increases, the money issuing 

authorities can issue more money and obtain a greater leverage on resources than if 

velocity were constant or rising." 
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On the issue of the relationship between income velocity of money and inflati on, the 

evidence from the estimated error correction model show that inflation has a positi ve and 

signifi cant impact on income velocity of money. The result suppOlis the view that 

inflation is an impOliant opportunity cost measure in a developing country like Ethiopia 

where other alternati ve financial assets are lacking. 

As shown in the study, although the currency money ratio has signifi cant impact on long 

run income velocity, it is found that it has insignifi cant impact in the short run . The 

investment income ratio is found to be negati vely related to income velocity of money as 

expected bu t with weak explanatOlY power. The negative relationship re tl ects the 

complementarity between money and physical capital in contrast to the Keynsian 

hypothesis of the substitution effect between them. 

A test of stability of income velocity funct ions based on broad and narro w defi nitions of 

money shows that the function has remained stab le over the period of study. Thi s implies 

that the velocity function may be used for policy purposes. 

Finall y it is important to mention some of the limitati ons of the study, First to obtain 

reliable and accurate results from any econometric anal ysis, the variables must be 

measured accu rately and in line with theoreti cal definitions . But most variables in the 

study are proxies and subject to error limiting the reliability of the results obtained . For 

instance as explained earlier, the Ethiopian economy is characteri zed by economi c 

duali sm i.e. the coexistence of the moneti sed and non-monetised sector th us the gross 
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national income includes income from both sectors of the economy. However, the 

relevant pOltion in monetary analys is is the monetised component of inco me. Since data 

on thi s component is not avai lab le we are obliged to use the available income measure. 

The inflation variable is not also with out problems since the price data avail able in the 

country can not be assumed to represent overall pri ce movements because they generally 

represent price movements in the urban areas only. Moreover, based on the theoretical 

definition from Mckinnon' s hypothesis, pri vate in vestment, instead of gross fi xed 

in vestment, should have been used. Again since data on private in vestment is not 

avai lable we have used gross fixed in vestment. Furthermore, the proxy used for financ ial 

inst itution development, i.e. the currency money ratio, is also problematic si nce it is 

dependent on the money stock used to derive velocity, thus resu lting in a feedback effect 

between the two vari ab les. The other econometric problem is that of multi co ll inearity in 

data which mu st be considered when inferences on the estimators is made. A fi.111her 

study, whi ch so lves some of the prob lems mentioned above, would improve and extend 

knowledge about income veloci ty in the country. 
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Appendix: Data Definitions and Sources 

This appendix provides the data used in the study and their sources . All the data in the 

analys is are annual and the sample period is from 1960- 1998 . 

Monetary Aggregates 

The narrow definition of money includes currency in circu lation and demand deposits. 

The broad definition of money includes narrow money plus quasi- money (saving and time 

deposits). 

Source: National Bank of Ethiopia, Annual Bulletin Various Issues. 

Pr'ice Level 

The Addis Ababa Retai l price index is used with base year 1963. The fir st ditference of the 

logarithm of the price level is used to get the rate of inflation. 

Source: National Bank of Ethiopia 

Rea l Income pel' Capita 

The Gross Domesti c Product divided by population measured at 1980/81 prices is used to 

proxy economic development. 

Source: Ministry of Economic Development and Cooperation. 



Investment Income Ratio 

Gross fixed investment divided by gross domestic product at current market prices is used to 

test the comp lementarily hypothesis between physical capital and money. 

Source: Mi ni stry of Economic Development and Cooperation. 

CnlTencv Money Ratio 

Currency in circul ation di vided by mo ney broadly defi ned is used as a proxy for financial 

inst itution development. 

Source: National Bank of Eth iop ia, An nual Rep0l1, Various l ssues 

Velocity Measures 

Velocity of currency in circul ation is obtained dividing gross domestic product at current 

market prices to currency in circu lation . 

Velocity of narrow money is obtained by dividing gross domestic product at current market 

prices to narrow money. 

Velocity of broad money is obtained by di viding gross domest ic product at cu rrent market 

prices to broad money. 

Source: National Bank of Ethiopia and Min istry of Economic Deve lopment and Cooperation. 

Dummy Variable 

Government change dummy, equal to unity in 1974 and 1992 and 0 otherwise. 
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