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Abstract

The study brings new evidence on money supply detation by inviting the exogeneity and endogeneity
debate to a rare monetary system - the multipleeoay regime- currently used in Zimbabwe. Using thiyn
data from January 2009 to May 2017, unit root febts Johansen Cointegration test as well as Vdetar
Correction Model (VECM) were employed to test lang causality between money supply, bank creditkba
deposits, monetary base and money multiplier. JdranCointegration tests confirmed the existence of
cointegration amongst the variables. VECM causdésts provide evidence of a strong long run assioci
running all variables to money supply. Further long causality tests confirmed bidirectional caitgddetween
bank credit and money supply, bank credit and bdeposits, bank credit and monetary base. Thesdtgesu
endorse that money supply under the multiple cesreregime is strongly endogenous in line with the
accommodationist and liquidity preference viewsd@&genous money supply calls for policy intervengion
which induces the demand for credit to encourageumtion. The findings lend support to measure$ siscthe
RBZ'’s Afrexim Bank Export Incentive Facility. To owlement this, the RBZ should come up with a mediom
long term import substitution credit facility whepeoducers of import competing goods receive ageage of
their domestic revenue as an incentive bonus tsthsmmestic production and curb foreign currenekéges.
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1.0 Introduction

The debate on money supply determination, splitveeh exogenous and endogenous views, has remained
controversial and inconclusive, both theoreticalgl empirically, since the T&entury. The undying interest in
the matter largely stems from corresponding mogepaticy implications. Exogenous money supply ceapl
with a stable money demand function are foundatiopsn which monetary authorities build an effective
monetary policy by controlling money supply throutle monetary base and open market operations,y(War
1992a). Under the endogenous view, money supplg doe drive economic activity but is rather driviey
economic activity (Howell, 2010). In this regarcektiole of a monetary authority is to provide an étys which
stimulates private sector economic behavior. Therobjective of this study was to examine whethemey
supply determination in Zimbabwe is exogenous atogenous. The motivation of the present study is no
limited to the inconclusivity of previous empiricatudies. More importantly, it invites the exogeyneind
endogeneity debate to a rare and complex circumstaf a multiple currency regime, which has notrbee
examined thus far. Theoretically, there is a ré&aliposition that the Reserve Bank of Zimbabwe Hast
control” over money supply determination. If théstiue, is money supply completely endogenousReietany
way the central bank can influence economic agfvithe present study provides new evidence on money
supply determination in a multiple currency regiem¥ironment.

The study is organized as follows; Section 2, bemlgd to the study, details monetary developments i
Zimbabwe till the demise of the local currency inte multiple currency regime. In section 3, conmugt
theoretical views on money supply determinatiomogenous money and endogenous money - are discussed
addition, recent empirical studies are reviewed:tiSe 4 discusses the research methodology andoesstnic
estimation procedures used. Results analysis aedsgsion flows along estimation procedures.

2.0 Background to the Study
Zimbabwe’s monetary economics history is amazingetd. At independence in 1980, the Zimbabwe Dollar
(ZW$) replaced the Rhodesian dollar at par andstrasger than the United States Doller (US$), exghay at
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a rate of ZW$ 1: US$1.47 (IMF, 2010). In 2008, JA008 to be precise, exchange rate was ZW$10 itto
0.33 US$ (Nkomazana & Niyimbanira, 2014). In Felbyu2009 it was rendered valueless following the
introduction of a multiple currency regime, domedby the US$. A surrogate currency - bond notelscains-
was introduced late 2016 to fight growing liquiddigallenges. It initially traded at par with the &)Svith parity
lost by mid-2017 as the US$ was trading at no thas 1.20 Bond value (unofficial sources) on thackl
market. These monetary developments are symptoras e€onomy which gradually moved from prospenty t
prolonged deterioration and recession.

Zimbabwe inherited a vibrant and promising econdnoyn Britain in 1980 which thrived during the first
decade. The economy started to deteriorate in 99l following a series of events including the ramoic
Structural Adjustment Programme (ESAP), the unbtety®RC war in the late 1990s, controversial laafdnm
programme in the early 2000s, International Monetaund (IMF) and World Bank (WB) isolation and
deterioration of the rule of law (IMF2010; WB, 2017). From the early 2000s the RBZagegl in quasi-fiscal
policies in an attempt to equip land reform progmsenbeneficiaries which worsened the continuously
deteriorating budget deficit (Mufandaedetal ,2016). Around 2008 the country was running oufaréign
currency reserves and government resorted to pgimioney, with a 100 trillion dollar note, arguabihe largest
denomination of modern monetary regimes, circutptate 2008. Broad money supply (M3) growth inceshs
sharply from 81 143.1% in January 2008 to 658 000 000% in December 2008 (RBZ, 2009). Zimbabwe
plunged into record breaking hyperinflation withetkast official memorable inflation rate recorded281
million % in July 2008 (ZimStat 2013). In February 2009, the local currency veaslered valueless after a de-
facto adoption of the multiple currency regime.

There is a contestation on whether Zimbabwe isrimuliiple currency regime or a dollarized regimecérding
to the RBZ (2009), multiple currency is the useadfasket of currencies as legal tender. The US3ndtes the
basket comprised of the South African Rand, thesBaha Pula, Chinese Yeun, Euro among others wiagh h
been officialized as legal tender. On the otherdhabollarization, according to Forbes et al (201@)urs if the
monetary authority of a country outside the Unitetdtes adopts the US$ United States as the legdérte
Makochekanwa (2009) categorizes dollarization Bitphases; unofficial, semi-official and official ff@ial or
full dollarization occurs when a country withdraitssdomestic currency and makes a foreign curréuaityegal
tender, for both private sector and governmentéBsztein and Berg, 2000). Unofficial de factodollarization,
is the adoption of the US$ by the public with noagnition from government legislation (Forbetsal 2013), a
process in Zimbabwe from 2007 to 2009. When an @tgnuses foreign currency as secondary legal tentder
becomes semi-official, Makochekanwa (2009). Althofarts point to a dollarized economy, the RBZstssthe
economy is using a multiple currency regime.

It is mostly undisputable that multiple currencyibght with it some economic sanity, particularlyvizeen 2009
and 2013. Notably, annual inflation rate which sta an official rate of 231 million % by 31 Julyp@3
(ZimStat, 2013) halted overnight. Month on montteraveraged 0.02% from 2009 to October 2017 whekry
on year rate averaged 2.24% over the same periBd,(R017). Real GDP growth resurrected from -14% in
2008 to double digit rate of 10.6 % by 2010 (SAPSA017). The economic sanity eventually experienced
diminishing properties from 2013 onwards. GDP gtovéte dropped from 10.6% in 2010 to just 1.1%042
and 0.6% in 2016 (AE® 2017). The balance of payment, which averagebB&DP between 2000 and 2008
worsened to around 14.1% in 2013 (SAPST, 2017).dbven turn has been caused by a liquidity crunchiypa
blamed on several factors including increasing letidgeficit, estimated at 7.6% of GDP (AEO, 2017),
appreciation of the US$ against Zimbabwe’s majaditrg currencies, deteriorating loan portfolio daehigh
non-performing loans, worsening BOP position, poewenue collection by Zimbabwe Revenue Authotiry
(ZIMRA) and low public confidence in the bankingct® (SAPST, 2017). The economic challenges are
reflected well by banking sector developments omeyosupply, bank credit and total deposits and naope
base as shown in Fig 1 below.

1 Kramarenko V, Engstrom L, e Verdier G, Fernande®@pers S.E, Hughes R, McHugh J, and Coats W
2 Zimbabwe National Statistical Agency, 2012 Compendof Statistics

3 Southern African Parliamentary Support Trust, Ecoit Research and Advocacy Series

4 African Economic Outlook, by Vitaliy Kramarenla al (2017)
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Fig 1: Money Supply (ms3), Bank Credit (bc), Totabeposits (td) and Monetary Base (mb)
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Source: STATA Output from RBZ (2017) Statistics

Fig 1 shows that money supply (M3), total depoaitd bank credit were increasing significantly fréanuary
2009 up to December 2013. Thereafter the growtimamey supply and total deposits subdued up to kB2
whilst bank lending to the private sector starteddécrease gradually till mid-2017. The notabledase in
money supply in 2016 can be attributed to the thimdion of US$ 200 million worth of bond notes arans
through the Export Incentive Facility. Under theramgement, backed by African Export Import Bank
(Afreximbank) Nostro Stabilisation and Export FinarfFacility, exporters would get up to 5% incenfthamus,
inform of bond notes valued at par with the US$egport of goods and services (RBZ, 2016). Thdifaclso
aimed at addressing externalisation of funds ancHpital flight since the bond notes and coinslegal tender
only in Zimbabwe. Monetary base on the other haasl feen rising steadily over the time period. Desthie
increase in money supply, the cash crisis continuedbated.

As the economy slides deeper into the liquidity éindncial crises, the role and ability of the RBiZzbringing
sanity, particularly through money supply deterrtiot® cannot only be questioned theoretically but
imperatively empirically. Empirical studies, whidilve been conducted for economies having theirl loca
currencies as principal medium of payments, haveviged inconclusive evidence on exogeneity and
endogeneity of money supply. The motivation for firesent study goes beyond inconclusivity of presio
studies. Over and above that, it invites the exeggmnd endogeneity debate in rare circumstan@emiltiple
currency regime, which has not been examined thusTheoretically there is a realistic positiontttiee RBZ's
wings been clipped and has “lost control” over mosapply determination. If this is true, is moneyppgly
completely endogenous? Does the central bankhstie any role to play in the economy? The prestiulys
provides new evidence on money supply determinatieamultiple currency regime environment.
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3.0 Literature Review

Money supply determination is increasingly domingttheoretical and empirical literature debate onetary
economics. Two schools of thought and extensionghef long-standing Monetarist and Keynesian rift;
exogenous and endogenous determination have emsngegly providing different explanations. The dtb
has been heightened not only by contrasting engpirfindings, but also different policy implicatians
Monetarists firmly argue that exogenous money syppbupled by a stable money demand function is a
necessary condition for an effective monetary goliamework, (Fontana, 2003; Howell, 2010; Alqudlaid).
This places determination of money supply in atumsito influence fundamental macroeconomic vagabike
investment, employment and output. In contrast,t-ge@ynesians postulate that the main role of modern
commercial banks is to extend credit in suppomrdfate sector activities which in turn determirles stock of
money in circulation (Fontana, 2003). It followsathinstead of money affecting fundamental varigbtbe
opposite holds. This dismisses the role of mon@plsun finetuning the performance of economy.

3.1.1 Exogenous Money Supply

In general, an exogenous variable is a factorithakternal to an economic model, causes the owanithe
model while it is immune to changes in the modattiBular to money supply, exogeneity may take afneither
three different form as outlined by Wary (1992)sHy, money is exogenous if it can be controllégctly by
the central bank, mostly through open market operstand reserve ratio. The second form occursoifiey
supply is responsible for changes in endogenousblas such as price, investment, employment arnputu
The conventional exogenous transmission mecharadiowf that an increase in money supply causes yone
market disequilibrium. The resulting excess mongypsy stimulates an increase in consumption andstment
owing to a fall in nominal interest rates. Moneyn@ad will naturally adjusts (increase) to clear tharket
thereby causing an increase in aggregate dematiéy(PE994)). Following the works of Moore (1983)ary
(1992b) the second form can be further dividedo istrong and weak exogeneity. The former allows fo
feedback effects on money supply whilst the ladt@es not. Lastly, exogeneity is more econometdcuaing if
the estimated error terms are not correlated withbserved independent variables. This study irdarthe first
and second forms of exogeneity. That money suppbxbgenous has been met with strong friction fpmst
Keynesians, who gave counter arguments voting forew supply endogeneity.

3.1.2 Endogenous Money Supply

Post-Keynesians, led by Kaldor (1982; 1983), Mo(@88; 1994) and Rogers (1989) found discomfort in
Keynes’'s General Theory treating money supply e®enously determined”. They argued that the dyant
theory of money, upon which exogenous money viemwased, fits well in a barter economy but is ingatible

in a contemporary credit economy. In a fiat monegnemy, they posit, private sector economic agtiist
centered on optimisation which is driven by makingney. The role of the central bank is to accomrt®tize
demand for money by extending credit to the privagetor. As the private sector borrowing increases,
commercial banks borrow from the central bank toicithe failure of the banking system (Palley, 2018 this
regard, money supply is induced by the behaviothef private sector not the central bank and isefoee
endogenous (Haghighati, 2011). Unlike the monetaigsv that claims an unidirectional causality thats from
money supply to aggregate spending, post-Keynesidnscate an opposite unidirectional causalitycwhiuns
from aggregate spending to the money supply (WB#92b). An increase in spending raises the demand f
loans which in turn would increase money supplylogsing that money supply is indeed endogenous.

With the endogeneity position gaining strength aberexogenous view, there has been a growing eabahe
camp over what form of endogeneity money supplyofed. Competing views have been forwarded by
accomodationists, structuralists and those in suppiothe liquidity preference (LP) hypothesis. &tidawy
(2016) noted that the disagreements revolve orrdle and extent to which the central bank accomnesda
demand for reserves which have an implication an dlope of the money supply curve. Accomodationists
advocate that the monetary authority determines itherest rate and the commercial banks will fully
accommodate the resulting demand for credit (Pal813). The view postulates a unidirectional chiysa
running from bank credit to monetary base and maugyply. Structuralists (Wray, 1990; Howells, 192610);
Hewitson, 1995) advance that because banks do ax@ bomplete control over total reserves, they cann
completely accommodate demand for bank credit.iffipdication is that there is bidirectional causalietween
bank credit and money multiplier and bank credit emonetary base in addition to uni-directional editysfrom
bank credit to money supply (Elhendawy 2016).Thecstiralist hypothesis argue that the money suppiye is
upward slopping, rather than horizontal as suggdsyeaccomodationists.

1 Undated
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The liquidity preference hypothesis on the othemchaecognizes risk aversion as a key factor detengi
money supply. Banks have different degrees of ditjyipreference which they consider in setting iigrk-up
over the short-term interest rate (Elhendawy, 20F8tionality causes banks to be thoughtful witkigr
clients. Liquidity preferences therefore affectsvate sector behavior, commercial banks’ lendimg, ¢tentral
bank and therefore money supply (Dalzie, 1995).ti@émank liquidity preference may be determined by
changes in the economy such as shocks in the fadanarket. Such circumstances cause the monetahpaty

to be less willing to accommodate banks’ demandcfedit. In such cases, the central bank is ledgito
accommodate the bank’s demand for reserves. Frorangirical perspective, the LP hypothesis forecasts
bidirectional causality between bank lending armhdrmoney supply, (Haghighati, 2011).

3.2 Empirical Literature

The theoretical debate on exogeneity or endogepgéityoney supply has been extended to an emplgeal in
different economies and circumstances. Using tleesiage least squares approach, Johansen Coitagat
Granger causality tests Chigbu and Okorontah (201hB8)stigated the exogeneity and endogeneity ofayon
supply in Nigeria using time series data from 18¥@008. They found out that money supply was eadogs

to the real value of money, real interest rate r@adl income. The results implied that economicviteds had a
bigger impact in determining money supply. Haghtg{2011) also employing the Johansen Cointegration,
VECM and Granger Causality tests, documented tloatey supply was endogenously determined in Irae. Th
study, which regressed money supply on bank cré@adipme, monetary base and money multiplier, found
evidence in support of the accommodationist anddity preference endogeneity.

A more recent study by Elhendawy (2016) invesddahe matter in Egypt using data from 1990 to 2ZDid
results echoed the findings by Haghighat (2011} thaney supply was endogenously determined under
accommodationist and liquidity preferences viewsowdver, a study by Alqudair (ud) reminded post-
Keynessians that endogeneity is not a straightejackvestigating the same for Saudi Arabia thedytu
documented evidence of money exogeneity. The stmployed two approaches; (1) the conventional
Johansen-VECM-Granger Causality approach and th&\V{2Hausman Exogeneity tests. The first approach,
which found unidirectional long run causality fraeposits to loans, invalidated the post Keynesiaw that
economic activity (demand for loans) determinesodép (money supply). In addition, the Wu-Hausmest t
could not find statistically significant evidenoe iteject the null hypothesis of exogenous monelsu@he
finding lends support to the monetarist view tha tentral bank controls money supply which endoese
effective monetary policy.

Despite the studies above providing inconclusivielence on exogeneity and endogeneity, the commpeacas
between them is that they were conducted for eca®mmsing their local currencies as principal mediof
payments. The motivation for the present study dieg®nd inconclusivity of previous studies. Oved above
that, it invites the exogeneity and endogeneityatkelio a rare circumstance of a multiple curreragyime,
which has not been examined thus far. Theoretithélye is a realistic position that the RBZ's wirgge clipped
and has “lost control” over money supply determaratlf this is true, is money supply completelytetenined
endogenously? Does the central bank still havdeateoplay in the economy? The present study pes/idew
evidence on money supply determination in a mdt@qirrency regime environment.

4.0 Research Methodology, Econometric Estimation ahResults Analysis

This section presents the econometric model ancha&sbns used to determine the exogeneity and esusty

of money supply in Zimbabwe under the multiple eagy regime between January 2009 and May 2017. It
spells out the econometric model used, economaitiignostics tests carried out. Results analysisd@éswlission
flows throughout the econometric estimation. Folloy the works of, Haghighati (2011), Chigbu and
Okorontah(2013), Elhendaway (2016), Alqudair (ua)three-stage econometric procedure was usedlyFirst
time series properties of the logarithm of monttilge series on money supply (M3), bank credit (Bi&nk
deposits (BD) and consumer price index (CPI) a@reémed using the Augmented Dick-Fuller (ADF) t&dte
Johannsen cointegration method was conducted &ordiete the existence of long run association antotigs
monetary variables. Lastly short-run and long ransality tests for exogeneity and endogeneity waneusing
VECM.

The use of the variables above feeds from bothMbeetarist and Keynesians (exogenous view) and- post
Keynesians (endogenous view) on money supply datation. Both views agree, though disagreeing an th
direction of causality, that there is at least uneictional causality linking money supply to banledit, bank
deposits, monetary base and money multiplier. M8 used ahead of other narrower monetary aggre(jdtes
and M2) because its more broad, covers more mgnetanomic activities and therefore better repretiem
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involvement of the private sector in money supp@yedmination. Table 1 below presents summary staifor
the variables.

4.1 Descriptive Statistics

The table shows a strong correlation between meopply (m3) and deposits. This is because M3 iadand
comprises of savings, demand deposits, short-ternl@ng-term deposits. The minimum money supply and
deposits of $297 625.60 was recorded in Januar® 2@%en the central bank officially adopted the iplat
currency regime.

Table 1: Descriptive Statistics

Money Supply Bank Credit Deposits CPI
Mean 3,459,282 2,697,089 3,459,282 96.4832
Median 3,741,753 3,383,325 3,741,753 97.0224
Maximum 6,200,282 3,765,916 6,024,512 101.2264
Minimum 297625.6 104591.9 297625.6 87.3828
Stand Dev 1,449,992 1,181,481 1,437,856 3.7154
Variance 2.10E+12 1.40E+12 2.07E+12 13.8045
Skewness -0.481469 -1.030144 -0.526537 -0.7756
Kurtosis 2517153 2.2557688 2.490856 2.6594
Observations 101 101 101 101

Source: Authors’s compilation from STATA 14 output

Maximum values of money supply and deposits wecerded for the months of May 2017. Maximum bank
credit to the private sector was recorded for thentim of November 2014, thereafter it has been gdiger
decreasing reaching 3,495,107.25 in May 2017. Teéambank credit of $2,697,089.00 against mean dspafs
$3,459,282.00 implies that on average, 77.97% pbsi¢s were loaned out to the private sector. Maaah
maximum CPI statistics of 96.4832 and 101.2264eetbgely shows that over the time period, monthifjation
rate was largely negative with a highest incredse226% being recorded for March 2013.

4.2 Unit Root Tests

Conventional empirical literature has documentexd thme series data are non-stationary (NelsonRiodser;
1982; Hjalmarsson & Osterholm, 2007; Zapataal 2011; Dwyer, 2015). A time series is said to b@&-no
stationary if it contains a unit root and impliégt the mean and variance and/or covariance o$ehies are
stochastic (Gujarati, 2004). It has been a widegjsead position that the use of non-stationary tseges in
econometric regressions gives misguiding paranmetémates of the relationship among variables (@tija
2004). It follows that testing for unit root is fodation upon which econometric analysis is builtaowl this
study firmly recognizes that. A number of econoicetests have been suggested to examine the tinesse
properties of data. Early and pioneering work iedited to Dickey and Fuller (1981) and Said andkByc
(1984) and Phillips and Perron (1988). The gistheftests is to estimate whether the variablesrebdehave a
tendency to return to the long term trend (statipnar follow a random walk (non-stationary) followg a
shock. The Augmented Dick-Fuller (ADF) Dick and lEul(1979) test was employed in this study and the
results are given in Table 2 below.
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Table 2: Unit Root Tests Results

ADF Statistic Probability Decision
Lnms -6.065*** 0.0000 I(0) Stationary
Lnbc -7.846%** 0.0000 I(0) Stationary
Lntd -6.290%** 0.0000 I(0) Stationary
Lncpi -3.561 %+ 0.0065 I(0) Stationary

**  ** and * denote statistical significance atd, 5% and 10% respectively

Critical Values
At 1% At 5% At 10%

-3.513 -2.892 -2.581

The results show that the null hypothesis for preseof unit root was rejected, at 1% level of digance, for
all the four variables. The ADF statistics are tgedhan the 1% critical value for all variable.dan be
concluded that the four variables are cointegrafemtder zero, 1(0).

4.3 Cointegration Test

Since all variables are integrated of the sameraldbansen test for integration was conducted softe the
existence of long run association amongst moneplgupank credit, bank deposits and consumer pridex
(cpi). Although Johansen’s methodology is typicaliged in a setting where all variables in the systee
integrated of order 1, I(1), Hjalmarsson & Osterhq2007) advanced that having stationary variablethe
system is not a worrying issue. This echoes a siiggeby Johansen (1995) who argues that prextette
variables to establish the order of integration rbayof little importance. Despite a number of tegnation
tests exisisting including the Engle and Grang®B{) and the recent Auto Regressive Distributed (ADL)
model, the Johansen technique was chosen basiegpinical evidence that it is better for small séespand
multivariate tests (DeJong, 1992), is not sensitivehoice of dependent variables (Hjalmarsson &ethsim
(2007) and it determines the number of existinmtegrating relationships (Dawyer, 2015).In additianlike
the static Engle Granger method , the Johanseriegoation has been advanced to incorporate dynami
components of the model by introducing lags of alslés which according to Monte Carlo estimatesyig
more efficient results (Inder,1993).

4.3.1 Lag Length Selection

Empirical evidence on Johansen’s (1988) cointegmatprocesses documents that results depends onrtitzer

of lags length used in the VAR process. The optinlagnlengths of the VAR were chosen by minimisihg t
FPE, AIC, HQIC and the Schwarz (1978) Bayesianrinftion Criteria (SBIC). Results of the process are
presented in Table 3 below.

Table 3: Optimum Lag Length

lag LL LR df p FPE AIC HQIC SBIC

0 632.315 2.80E-11 -12.955 -12.912 -12.8488
1 1258.76 1252.9 16 0.000 9.5e-17* -25.5415* -26932  -25.0106*

2 1274.05 30.567 16 0.015 9.70E-17 -25.5267 -231140 -24.5712

3 1287.96 27.833 16 0.033 1.00E-16 -25.4838 -24.925 -24.1035

4 1305.33 34.729* 16 0.004 9.90E-17 -25.5119 -22178  -23.707

Source: Author’s compilation from STATA 14 output

All the four criteria unanimously chose one (1) laggth as the optimal, and the VAR processes tiakien
hereafter use lag 1.

4.3.2 Johansen Test for Cointegration

To test for cointegration, two statistics basedhmnlog-likelihood test, the trace statisti.{,..) and maximum
eigenvalue 4,,,4,), Were used at 5% and 1% level of significance.
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Table 4(a) :Trace Statistics

Maximum Trace 5% Critical 1% Critical
Rank Parms LL Eigenvalues Statistics Value Value
0** 20 1236.4681 98.7708 47.21 54.46
1* 27 1270.3056 0.49520 31.0958 29.68 35.65
2 32 1279.7143 0.17310 12.2785 15.41 20.04
3 35 1285.0120 0.10500 1.6830 3.76 6.65
4 36 1285.8535 0.01686

*(**) denotes rejection of null hypothesis at 5%dah% respectively

Table 4(b) : Johansen Cointegration Test (Maximum Eenvalue)

Maximum Max-Eigen 5% Critical 1% Critical
Rank Parms LL Eigenvalues Statistics Value Value
0** 20 1236.4681 67.6750 27.07 32.24
1 27 1270.3056 0.49520 18.8173 20.97 25.52
2 32 1279.7143 0.17310 10.5955 14.07 18.63
3 35 1285.0120 0.10500 1.6830 3.76 6.65
4 36 1285.8535 0.01686

*(**) denotes rejection of null hypothesis at 5%dai% respectively

From table 4(a) the null hypothesis of zero coiraign was strongly rejected at both 5% and 1%l¢esimce
the trace statistic of 98.7708 is greater than dhigcal values of 47.21 and 54.46 respectively.e Triull

hypothesis of one cointegration equation was refeat 5% but accepted at 1% level of significakseshown
in table 4(b), the maximum eigenvalues test algecte the null of no cointegration at both 5% afd diven

that the test statistic of 67.6750 is greater tiencritical values of 27.07 and 32.24 respectivelgwever, the
alternative hypothesis of at least one cointegnagiquation could not be rejected at both 5% andeM#ls of
significance. The 1% significance level was giveacgdence over 5% in both tests basing on morabrtty

hence one cointegration is accepted. Jointly, ¥ tests provide strong evidence of cointegratioromgst
money supply, bank credit to the private sector totdl bank deposits and CPI. Evidence of cointigna
amongst the time series under investigation impkeas econometric relationships; (1) that there isreg run
relationship and (2) that there is causality ineast one direction between them, Granger (1988CM was
used to establish these relationships and thetsestd presented and tabulated below.

4.4.0 Vector Error Correction Model (VECM)

Following the work of Johansen— Juselius (1990)vafiables in a VAR are cointegrated, the directain
causality between the concerned variables in tlwet glan and long run is examined using the vectoore
correction models (VECM). The VECM also estimathe error correction term, which measures speed of
adjustment of variables following the effect of rosk. The error correction model is based on thiewiing
equations;

AlnMS, = ag + aye,_q + Xf%; aAlnMS,_; + X7 a;AInBC,_; + X7_; ayAlnBDy_y + X[y a;AInCPI,_; + &, (1)
AInBC, = By + Prer—1 + XiZq BiAInBC,; + X_1 B;AINMS,_; + Y32=1 BAnBD,_y + X1 BAINCPL_ + i (2)
AlnBD; = pg + pre—1 + ZiZ1 piAInBD,_; + Xj_1 pjAInMS,_; + Y=1 PkAINBC,_ + X{_y pAINCPL_ + 7, (3)
AInCP; = o + @1e,—1 + X1%y 9 AInCPl,_; + X7y @, AlnMS,_; + X0 _; @ AlnBCy_y + X[y @, AlInBD,_; + w,(4)

A is the difference operator. The teem, represents the error correction term, the magaitoyg which the
dependent variable deviates from its long-run égpiilm in the previous perioda,, 8;, p1, @, are coefficients
to the error terms which are expected to be negadivd represent the amount of correction of petitd
disequilibrium in period tg, 4, T, w are stochastic error terms for the respective fsodde VECM results of
the models above are presented in Table 5. The VESMIts for the parent model (Model 1) is statelb:
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A(lnms) = 0.0032257 + 0.3480722Inms(—1) + 0.0921877Inbc(—1) — 0.7925339Intd(—1) +
0.8141598Incpi(—) + u

The results in table 5 shows that there is caysalitning from the independent variables for ecqurai(1) to (3)
where Inms, Inbc and Inbd are dependent variafles is deduced from highly significant error catien
terms coefficients of -7.47, -7.58 and -7.45 retipely. The R for the three equations are all high and over
68%. Taking the first equation, the results imptieast bank credit, bank deposits and cpi causesmnsapply.
The coefficient for the cpi error correction tersmgositive and statistically insignificant, meanithgit money
supply, bank credit and bank deposits do not cepise

Table 5: Estimates of VECM

Variable Alnms Alnbc Alntd Alncpi
ECT -7.47 -7.580 -7.450 0.530

(0,000) (0,000) (0,000) (0,599)

Inms(-1) 0.27 -0.940 0.180 -0.850
(0,784) (0,35) (0,857) (0,397)

Inbc(-1) -0.99 0.980 0.950 2.190
(0,322) (0,327) (0,341) (0,029)

Inbd(-1) -0.63 0.850 -0.530 0.720
(0,531) (0,393) (0,599) (0,473)

Incpi(-1) 1.28 1.050 1.340 5.940
(0,200) (0,296) (0,179) (0,000)

R2 69.14% 68.75% 77.15% 42.53%
Log Likelihood AIC HQIC SBIC
1270.306 -25.11729 -24.83092 -24.40953

4.4.1 Endogeneity and Exogeneity Tests

To determine whether money supply is endogenon®oVECM long run causality tests were conducted
between Inms and Inbc, Inbc and Inmb , Inbc and,lifibc and Inmm. The system of equations for éiséstare
given below.

AlnMS; = ag + are;q + Xizq @InAMS,_; + YT GGAINBC_j + € cviiiiiiii (6)
AInBC; = By + frec—q + XiZ1 BiAINBC,_; + Y71 BiAINMS,_j + & oo @)
AInBCy = po + prer—1 + Liz1 piAINBC,_; + Y71 pjAIMMB,_j + &  ooovviiiiii s (8)
AInMB; = o + pe,_q + Xiti @ AIMMB,_; + X7_1 @;AINBC,_j + €oooioiiiiii 9)
AInBC; =y + V1€ + Xim1 ViAInBC_; + X1 V;AINBD _j + & wooviiiiiiii s (20)
AlnBD; = 8y + 818c_1 + X121 §;AINBD,_; + X1y SAINBC,_j + € oooooviviiiii (11)
AINBC, = 0y + 61,1 + Y% §,AINBCr; + X7y GAIMMM;_j + £ cvoovveeevee s (12)
AInMM, = 9y + 1ec_1 + X2 O;AIMMM,_; + 37 AINBC,_j + € ooooiiiiies e, (13)

¥1, 61,04,9, are additional coefficients of the error correatiterms. Other variables are defined as before.The
VECM estimates for the causality tests of equatBrto (13) are summarised in Table 6 below.
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Table 4: VECM Causality Tests

Equation ECT t statistic Conclusion
Inms-Inbc -0.0547672 -6.920 MS causes BC
Inbc-Inms -0.0557121 -8.090 BC causes MS
Intd-Inbc -0.068085 -7.630 TD causes BC
Inbc-Intd -0.0503657 -7.960 BC causes TD
Inmb-Inbc -0.0659651 -7.560 MB causes BC
Inbc-Inmb -0.0794698 -2.150 BC causes MB
Inmm-Inbc -0.068085 -7.630 MM causes BC
Inbc-Inmm -0.0000773 0.001 BC do not cause MM

Source: Author’s compilation from STATA 14 output

The table above shows VECM long run causality tistfour regression equations; (1) money supply bank
credit (2) bank credit and deposits (3) bank cradd monetary base and (4) bank credit and mondypier.
The first 3 regressions show strong evidence dfitgetional causality running from bank credit tmmay
supply, deposits and monetary base. Bidirectionakality between bank credit and money supply etk b
credit and deposits confirms the position that nyosigpply under the multiple currency regime is egetwus.
Causality running from bank credit to monetary bsgeports the accommodationist hypothesis. Howehere
is only unidirectional long run causality from mgn@ultiplier to bank credit. The absence of revaraasality
between bank credit and money multiplier impliesttlihere is no statistical evidence of structuralis
endogeneity. The liquidity preferences endogengityalso accepted because there is bidirectionasadiay
between bank credit and money supply. The findinigghe present study echoes those of Haghighatil(R0
Chigbu and Okorontah (2013) and Elhendawy (2016xbntradicts that of Aquidair (ud).

The heading finding of this study is that money m@ypunder the multiple regime is being determined
endogenously. In the words of (Howell, 2010) itldals that traditional monetary policy instrument® a
ineffective in finetuning fundamental real sectarigbles. This is in tandem with theoretical expohs given
that the RBZ has lost ultimate control over primargnetary policy instruments such as monetary agges
and open market operations. This should not beakest to imply impotency of the central bank’s pyplic
measures. It simply means that the central bankldHocus more on measures meant to appetise thater
sector's quest for credit to support and enhan&d throductivity. According to Terra & Arestis (20}
endogenous money supply calls for policy measuras stimulates investments and production. Theiriond
therefore is in support of intervention programmsesh as the Afreximbank Nostro Stabilisation anghdfk
Finance Facility which gives up to 5% bonus on etgpolro complement the facility, it is recommendbdt
production for the domestic market also be incérgid. In as much as exports are critical in briggimforeign
currency, domestic production oriented measuresegrally important in reducing the import bill, feen
reducing foreign currency leaks.

The incentive should be targeted at producers wageoducing goods which are topping the growingans
bill. The central bank can facilitate loan scherdmssuch producers in which a certain percentagihefirm’s
income/revenue from local sales is credited toltla@ repayment amount. By so doing, beneficiariesld/ be
motivated to produce more import substituting goadd services. The import substitution productimentive
facility will go a long way in improving liquidityas well as reducing Non-Performing Loans (NPL) \wHiave
discouraged banks to extent credit.

Given endogenous money supply, post Keynesian rapneblicy should be anchored on three pillars Hgme
interest rate, regulation and debt managementegpall008; Terra & Arestis, 2017). Incorporation debt
management as a monetary policy tool was tradifipmaoposed by Keynes (1930) and rekindled by Tily
(2006, 2010). The rationale is that conventionatriiments like open market operations only afflcirsterm
interest rates making short term lending more ig@siblowever, short term lending is pro-consumptiom anti-
production. In this respect, the RBZ should focnseacouraging firms to issue medium - long termestinent
bonds. Taking a leaf from the Federal Reserve BaMaturity Extension Programme, the RBZ can sedrsh
term bonds and use the proceeds to buy long-tetrmsbdBank lending has been dominated by shortsasset
which are not only dearer, but could not sustairglterm investment. Given that the growing impaotabill is

a result of surging domestic demand relative ta@chot potential production, availability of longrm credit
lines will take local production to the frontier ieh will reduce ‘exportation’ of domestic demand.
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5.0 Conclusion

The study brings new evidence on money supply detation by inviting the exogeneity and endogeneity
debate to a rare monetary system - the multipleeaay regime currently used in Zimbabwe. Using rhiynt
data from January 2009 to May 2017, the Unit radtahsen Cointegration -VECM approach was useddegt
run causality between money supply, bank creditkl#eposits, monetary base and money multipliee Key
finding is that money supply under the multipleremcy regime is strongly endogenous. This doesmply
monetary policy impotency. However, it suggestst thalicy measures should focus more on stimulating
demand for credit and places interest rate and delitagement as pillars. In addition to export itives
currently in place, the central bank is encouragedcentivize producers of import substituting dedhrough a
medium-long term import substitution credit fagilit
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