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ABSTRACT

This study estimates both narrow and broad moneadd in Zimbabwe for the period 2009

to 2013. The money demand function is an importaal for macroeconomic policy

analysis, especially monetary policy as it provitles relationship between money demand
and macroeconomic variables. The study finds thabme, interest rate and inflation are
significant variables in the money demand functidhe study uses the Augmented Dickey
Fuller test to confirm the long-run cointegrationdathe Johansen approach for the error
correction model. Stability tests conducted shoat the narrow money demand function is

stable while the broad money demand function isstettle.
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CHAPTER ONE: INTRODUCTION

1.0 Introduction

Studying money demand in Zimbabwe is importantrf@croeconomic policy formulation
and analysisas well as ensuring that monetary ipslisupport economic growth and
development. This study will focus on money demand&imbabwe from 2009 when the
multiple currency system was introduced. Moneydainafiects the degree of willingness to
hold money by economic agents (Mankiw, 1997). Modegnand has been studied in both
developed and developing countries. Money demandtifons establish the link between
money and the real economic variables such as iecamerest rate and inflation, which
provides the basis for monetary policy intervergiowith respect to designing and

implementation.

Central Banks and policy makers use the money dénfiamction in selecting monetary
policy options, identifying growth targets for mgnsupply and manipulating interest rates
and reserve money to control liquidity in the eaogq(Treichel, 1997). The usefulness of a
money demand function in conducting monetary polisyanchored on its stability.
According to Sriram (1999a), the stability of a mgndemand function enables one to
forecast policy driven change in monetary aggregaiafluence on output, prices and

interest.

Until 2009, Zimbabwe has been using its own culyeiitie country, however, started to be
faced with hyperinflation in 1999 due to excessiw®ney printing to finance huge

Government deficits(MOFED, 2009a). In 1980, inflativas recorded at 7%. In 1990 it was
17%. In 1999 inflation was 56.9% and it continuedam upward trend. The worst recorded
level of hyperinflation was 231 million percent July 2008 (IMF, 2009). Hyperinflation

rendered the Zimbabwean dollar worthless in 2008tH& end of 2008, the public shunned
the Zimbabwean dollar and started using foreigmenaies or barter trade where foreign
currency was not available. In early 2009 the cguatiopted hard currencies like the United
States dollar and the British Pound and other ogres like the South African Rand and the

Botswana Pula (Kramarenko et al, 2010).



The adoption of foreign currencies resulted in Reserve Bank of Zimbabwe losing control
on money printing and exchange rate. This theeefioeant that the country solved its major
problem of hyperinflation but at the same time lastrucial policy adjustment tool, money
supply. In addition, the country lost the exchangfe, another important policy adjustment

tool.

The adoption of the multiple currencies was notamed with demonetisation of Zimbabwe
dollar balances. This resulted in all sectors efébonomy including banks starting up at zero
balances except for the foreign currency they hkldst companies had already lost their
foreign currency balances to the Reserve Bank weited their Foreign Currency Accounts
(FCASs) in 2008 (Reserve Bank of Zimbabwe, 2008)nk3a especially the locally owned,
therefore, starting at zero balances, scrambledbfors, most of which were short term and
high interest loans, to undertake their businedse €hallenge was worsened when the
Reserve Bank announced mandatory US$12.5 milligritadesation level for commercial
banks and US$10 million for merchant banks in Ddm@m2010 (Reserve Bank of
Zimbabwe, 2011). Undercapitalisation of banks aigdidity challenges in the economy

resulted in banks failing to have a functioningeibiank market (IMF, 2010).

The problem of undercapitalisation facing all sextof the economy did not spare the
Reserve Bank itself (IMF, 2010). In that regarcs Bank failed to play the lender of last
resort function as well as strengthening supermisibthe banking sector. In addition, since
the Central Bank cannot print money, it has lostteptal gains from

seigniorage(Kramarenko, et al, 2010).

Most studies on money demand in developing cowntilee Teles and Zhou (2005) and
Hamori (2008) were motivated by structural chanfgsexample financial liberalisation,

financial innovations in the domestic markets, glaation of capital market and emergence
of new financial assets in specific countries. Thitady is however motivated by the
structural changes brought in by reversal of hyglkation of 2008, new currency regime and

liquidity challenges in the economy. Money demanuhfluenced by inflationary pressures.

According to Harvey (1998), by the 1970s Zimbabw&ancial sector had become one of
the most developed in Sub-Sahara Africa. In theD$98e financial sector remained tightly

controlled and oligopolistic (Kanyenze, et al, 2D1lh the 1990s, the financial sector was
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liberalised (Kadenge, 1998). The liberalisatiomfeavork continued in the 2000s (Kanyenze,
2011).

1.1 Monetary Policy in Zimbabwe

The monetary policy regime in Zimbabwe has had redwhifts since 1980. In the 1980s, the
monetary regime was controlled thus rendering tlometary policy inactive according to
(Kanyenze, et al. 2011). The economic conditionsevizasically characterised by extensive
controls on domestic activity, there were contanisprices, wages, interest rates and credit as

well as foreign exchange allocations (Ojo, 1997).

Zimbabwe’s monetary policy was largely based oedimstruments that included controls
on lending and deposit rates, quantitative contoolsredit, the use of Reserve Bank Bills,
prescribed liquid asset ratios and moral suasiomng others (Makina, 2009). Inflation
averaged 12% while the interest rate averaged @%his regard, real interest rate was
negative thus discouraging savings mobilisatioraddition, Zimbabwe incurred high budget
deficitswhich were financed by lending from the kiag sector, further reducing the

effectiveness of the monetary policy.

In the late 1980s, the Zimbabwean Government tutodgtle Bretton Woods institutions for
financial assistance. The Bretton Woods institigigmescribed strict structural adjustment
policies. Zimbabwe experienced a U-turn on thegyofront. Liberalisation programmes
were initiated under the Economic Structural Adjusnt Programme. These included the
removal of interest rate controls thus open madgrations and a flexible interest rate
system became the principal instruments througlthvthe monetary policy was conducted
(Ojo, 1997). The Reserve Bank embarked on a monésageting approach focusing on
money supply measures: M1 and M2 (Makina, 2009)e Reserve Bank focused on
regulating the amount of credit available for Goweent and the banking system so that it
remained in line with the desired level of net detiteassets. However, this approach did not
work because the budget deficit was financed byyhéarrowing from the banking sector

which prompted inflation.

After failing to curb inflation by targeting monethe Central Bank shifted to reserve money

targeting. The monetary policy aimed at fixing theel of reserve money with the desired
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level of M3. This approach also did not bring abdesired results as inflation continued on
an upward trend surpassing 50% by 1999 (Zimstal,2R0The challenge though was

exacerbated by the fact that Government did nok 4o the reserve money targets as it
incurred huge deficits between 1998 and 1999 whathto be financed by the Reserve Bank
(IMF, 2001).

Since the beginning of the 2000s, the Reserve Baakged direction in terms of monetary
policy thrust. The Reserve Bank embarked on vargquasi-fiscal activities as well as direct
lending to the private sector (IMF, 2004). The lastipulating the functions of the Central
Bank were vague and thus giving discretion on ttierg to which the Bank could intervene
to stimulate economic growth (Makina, 2009). Thesé&tee Bank thus ended up actively
participating and leading agriculture support atég, manufacturing as well as retail
services. Most of these activities were funded byting money. The budget deficit in 2007
was 88% of the GDP while RBZ quasi fiscal actiwtentributed 23% of GDP (Coorey et
al. 2007). In 2008 alone the Reserve Bank spentlUS8illion in financing elections,
transfers to parastatals, subsidised directed ngndiee agriculture equipment and inputs to
farmers as well as allocation of foreign exchangsudsidised exchange rates (IMF, 2009).
This continued to accelerate hyperinflation whideaahed 231 million in July 2008.
Thereafter official inflation figures were not pidiled but the IMF (2008) estimates
thathyperinflation reached 500 billion percent. Bye end of December 2008 the
Zimbabwean dollar had become worthless such tleaptiblic rejected it. Transactions were

done in foreign currencies or barter trading in sarases.

In February 2009, the new Government formalisecatready publicly adopted dollarization.
The US dollar was adopted as the major currenogthey with other currencies as the South
African Rand, the Botswana Pula and the Britishrfllo(MOFED, 2009b). Financing the
budget deficit through money printing was no longessible. The goal of price stability thus
depended on fiscal adjustments as well as acsvitiehe banking sector (Makina, 2009).

The Government has since 2009,announced the neuttiptency regime as one of the major
policy positions that arrested hyperinflation (MA¥»E2009b). However, with the Reserve
Bank now unable to control money supply the coumstiyrted facing liquidity challenges
(RBZ, 2012). This is a result of cumulative currantount deficits (MOFED, 2011). As the

country continues to incur current account defi¢hg liquidity situation continue to worsen.
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The situation has not been made better by complasyres as well as the informal sector
which is largely unbanked. Supervision of the bagksector is thus critical for the Central

Bank to ensure that the public do not shy away ftloenformal monetary system.

In addition, to having lost control over money slypphe Reserve Bank is unable to play the
banker to Government role and lender of last rebedause it is under capitalised. The
function of banker to Government is being carried oy commercial banks especially the
Commercial Bank of Zimbabwe (CBZ). It is the Goveent’s view that undercapitalisation
of the Central Bank may compromise its effectiven@s carrying out the banker to
Government role. In the 2014 Budget, Treasury anced that the Reserve Bank will
resume the banker to Government role after the Bao&pitalised (MOFED, 2013).

The lender of last resort function is critical fareventing financial panics and bank runs
which many have a spill over effect to the resttltdé economy (Diamond and Dybvig,

1983;Allenand Gale, 2000; and Freixas, et. al, BP0 as much as the interest rate will be
higher than for other financing sources, the leraddast resort remains crucial as a fall-back
position for banks. The Government has been sagincioney to ensure that Central Bank

can play this role however to no avail.

In addition, the interbank market is non-function@he interbank market is a market in
which banks extend loans to one another on agreedst Usually these loans are for
maturities for one week or less, and mostly ovdmighese loans are made at the interbank
rate or the overnight rate if the term of the lemovernight. Normally, banks are required to
hold adequate amount of liquid assets such assmsis to manage any potential bank over
runs by depositors. In the event that the bankable to meet these liquidity requirements, it
will need to borrow on the interbank market. In thiee manner, those banks with excess
liquidity will lend on the interbank market and epan interest. Normally, banks borrow and
lend in the interbank market to manage liquidityvesdl as to satisfy regulations such as
reserve requirements. In Zimbabwe most banks argever challenged with lack of

liquidity.



1.2 Problem Statement

The existence of a money demand function is impott@ ensure that the quantity of money
in an economy can be predicted and related to af $&ty economic variables linking money
and the real economic sector. Due to the countyisency regime and the growing size of
the informal sector (Finscope Report, 2011), thectiveness of the monetary policy is
indeed compromised. The monetary policy effectigsne further weakened by the general
loss of confidence in the financial system by indiisals and corporates who lost deposits in
to the Reserve Bank of Zimbabwe in 2008, prevaihigh cost of running an account and

closure of some banks.

Studies on money demand in Zimbabwe have focusatieperiods before 2009 when the
country was using its own currency. Since Febr2®@9 Zimbabwe has been using a basket
of currencies including the United States dollag South African rand, the Botswana Pula,
the British Pound, the Chinese Yuan, the Indiandeuand the Australian dollar. This new
dispensation solved the country’s number one proldé hyperinflation at the time of its
inception, but brought in new challenges like logontrol of money supply and exchange
rate as monetary policy tools, undercapitalisatibthe Reserve Bank leading it to fail to act
as lender of last resort, undercapitalisation afkisaleading to no interbank market and

liquidity constraints.

Most studies on money demand in Zimbabwe covepénmdbefore the country adopted the
multiple currency regime. The country had no ligyidconstraints but rather problems
related to excess liquidity like hyperinflation aogrrency depreciation (Kramarenko, 2010).
During the hyperinflationary period, economic agemtould hoard goods in favour of
holding money. This behaviour has changed due dorélersal of hyperinflation in 2009.
Economic agents have now shifted from hoarding gaochoarding money in cash and also
not banking it. This structural shift results inshift in the money demand function in
Zimbabwe. As a result the monetary transmissionhaeism changes and the speed at which
monetary shocks are corrected changes as wellnGhe changes in the monetary system,
we will study money demand in Zimbabweso as to giWermed policy advice relevant to

the current regime.



1.3 Research Objectives

The objective of this study is to determine theatiehship between money demand and
nominal variables, such as income, inflation, exgearates and interest rate in Zimbabwe

using narrow money and broad money. The specifemives of this study are three-fold as

follows:
1. To determine the relationship between money denfiiidand M2) and income,
inflation, exchange rate and interest rate;
To determine the stability of the money demand tions (M1 and M2).
3. To give monetary policy advice to relevant authesit

1.4 Research Questions

This study will be guided by the following questson

1. How do income, inflation, exchange rate and interate affect money demand in
Zimbabwe?

2. Is money demand in Zimbabwe stable?

15 Hypothesis

The study tests the hypothesis that money demamakisively related to income. In addition,
the study hypothesises that money demand is pelsitrelated to inflation, interest rate and
exchange rate. The study also tests the hypothesishe demand function for M1 is more

stable than the one for M2.

1.6  Justification of the Study

The change over from the use of a local currencg tmultiple currency system and the
prevalent liquidity problems in the economy indecatchange in money demand which need
to be investigated. A critical analysis of the @astthat influence money demand is very
crucial in Zimbabwe. The study will inform policy akers on monetary dynamics in
Zimbabwe thereby enabling them to come up with rteoyepolicy strategies that support



economic growth and development. Although Zimbakswesing foreign currencies, changes
in factors affecting money demand affect the lefdiquidity in the economy and this in turn
affects the productive sectors of the economys ltherefore important to understand how
money demand is influenced by the macroeconomitofscand give informed policy
recommendations. Further to the already existindiss on money demand in Zimbabwe, the
study will add to literature especially focusing oroney demand in a multiple currency
regime.

1.7  Outline of the Study

The first chapter gives an introduction to the gtuthe second chapter gives the theoretical
and empirical review of money demand. The thirdptbapresents the methodology. The
fourth chapter presents the results and interpoestof the results. The last chapter
concludes the study by summarising the findings @nogtiding policy recommendations for

monetary policy in Zimbabwe and areas of furtheeegch.



CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction

This chapter reviews theoretical and empirical igsicbon money demand. The chapter is
divided into threesections. The first section giagbkeoretical review on money demand. The
second section gives empirical studies of moneyaheinThe last section concludes the

chapter.

2.1 Theoretical Literature

Money demand has been studied from various petgpsectAll theories established the
relationship between the quantity of money demaraledl some economic variables. The

main theories that explain the demand for moneyls®issed below:

2.1.1 Quantity Theory of Money

Conceptual developments on the quantity theory aiey date back to studies by Newcomb
(1885), Foville (1907) and Fisher (1911). Notablerkvon the quantity theory of money is
however attributed to Fisher (1911) and Friedma®7Q). Friedman’s quantity theory of
money relates the quantity of money to nominal meaand it is based on two assumptions.
Firstly, it assumes that velocity of money (V) @nstant in the short run. Secondly, quantity
(Q) is at full employment level. These two assuoni are applicable to Zimbabwe.

Friedman’s QTM can be expressed mathematicallywasjaation of exchange as follows:

MV = PQ 2.1

Where:

M, is the quantity of money;

P, is the price level,

Q, is the level of output; and

V, is the velocity of money, which refers to the ran of times that money is used to

purchase output



The equation of exchange states that total spendvwhigch is given byMV, equalsPQ.
According to Mishkin (2007), the equation of excparstates that the quantity of money
multiplied by the velocity of money must equal naaliincome. It illustrates an equilibrium
condition in which money is held simply to facitéaransactions.

Fisher's analysis on the transactions velocityiafutation of money, which refers to the rate
at which money passes from one hand to anothembe&gth a simple identity. There are
always two parties to each transaction, represdmyedl seller and a buyer. This implies that
the value of receipts for the aggregate economyt rageal the value of sales. This also
implies that the value of sales must be equal ¢ontmber of transactions conducted over a
period of time multiplied by the average price. Sban all be expressed mathematically as

follows:

M\Vy = PT 2.2

Where:

M is the quantity of money supply

Vr is the number of times that money turns over oneyts transactions velocity of
circulation;
P is the price level; and

—

is the volume of transactions

Equation 2.2 can be transformed into a relatioquantity theory of money. This is a theory

based on the determination of the price level ardbe shown as follows:

MV = PT 2.3

The bars signify that M Vr and T are constants and the bar on the quantityoofey supply

(M) signifies that M is an exogenous variable. The demand for nomimaiey depends on
the current value of the transactions. The supphominal money is exogenously given, and
equilibrium dictates that the demand must equaplsu his can be shown mathematically as

follows:
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M, = k;PT 2.4

Where

ky = A% 2.5
M, =M, 2.6
Combining the two Equations above yields the follayy

Msi =M.V, = PT 2.7

The main issue of interest from the equation ofhaxge in Zimbabwe is that output and
prices have an effect on money demand. From Friatdn@guation it can be seen that money
is directly proportional to the level of output atite price level. Fisher however treats

transactions as constant thus leaving money demeeswlely depend on the price level.

2.1.3 Keynesian Theory of Money Demand

Keynesmodified earlier work on money demand by ¥iB48), Hume (1748) by analysing

money in terms of ‘money held’ and not ‘money intmoo’ and focused on the reasons that
lead people to hold money(Teigen, 1971). In hisuargnts, Keynes stated that individuals
hold money for three motives: transactions, praoaaty, and speculative.

The transactions motive is similar to Fisher's atite Cambridge approaches. The
transactions motive agrees that money is ther¢hiservices it provides and to the extent
that is a certain proportion of income. There istable relationship between the level of
income and money demanded for transaction purpdsdsiduals at any particular time
hold sufficient funds to bridge the gap between-remeipts and payments. Individuals are
uncertain about the payments they may want or naakkthey will hold money to guard
against the unexpected (Teigen, 1971). This premsty motive, to guard against

unplanned expenses, also creates the demand faxym®his is because money serves as a

11



medium of exchange in this motive and the amouniohey demanded will obviously
depend on the level of income. Therefore, the putemaary demand for money provides an

emergency plan for unforeseen expenses.

Keynes also postulated that individuals will holmay in order to speculate or for the
purpose of investment. This speculative motive shéwynes’s significant contribution to
the theory of money demand. Keynes, however, fatoseone variable, the future level of
the interest rate, especially the future yield omds (Teigen, 1971). According to Keynes,
bonds were the alternative assets to holding mokewey provides zero interest, whereas
bonds provide interest income and capital gain. dmaysis of speculative motive depends
on expectation in the movements of future interatts. When interest rates rise, the price of
a bond falls. Therefore, if individuals expect net& rates to rise, they expect the price of the
bond to fall and hence suffer a negative capitail.gdoney and bonds are considered perfect
substitutes, according to this theory. Individusds hold their wealth either in money or in
bonds. The price individuals are willing to pay aoquire bonds depends on the rate of
interest that will be earned. The introductionrdkrest rate in the money demand by Keynes

led to the function being represented as follows:

Mg =f(,0) 2.9

Where
M,is the demand for real money balances
yis real income

iis the interest rate.

The above equation shows that the demand for maneyfunction of interest rates and
income. According to Keynes, low interest rated V@iédd to high money demand because
people will prefer to hold money and expect intemages to increase, hence if there is a
decrease in the price of bonds no one would waholo bonds (Ritter et al., 1997). The link
between interest rate and income is obtained thrdlg negative relationship between bond
prices and interest rates. However, when the ecgnsnm the liquidity trap, that is, the flat
portion of money demand function, the interest tediig of money demand can be infinite
(Sriram, 1999a).
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According to the Keynesian theory, how much moreelggep for transaction, precautionary
and speculative motives is determined by the l@feincome and most importantly the
interest rate. His main empirical legacy in thisawas the introduction of interest rates into
the demand for money, primarily via the speculativetive. Keynes’s conclusion that the
demand for money is related not only to incometbtthe interest rates is a major departure
from Fisher’s quantity theory of money, in whicherest rates have no effect on the demand
for money, but it is less of a departure from theamBridge approach, which did not rule out
the possible effects of interest rates (Mishki@@)9 The classical Cambridge economists did
not explore the explicit effects of interest rabesthe demand for money. The contribution by
Keynes about the effects of level of income anérggt rate on money demand led to the

formulation of other theories which emphasisedttiiee motives of holding money.

2.1.4. Inventory—Theoretic Approach

The inventory-theoretic approach associated withnBa (1952) and Tobin (1956) analyses
the costs and benefits of holding money. Moneyiesved as an inventory held to make
transactions. The inventory-theoretic models asstime there exist two stores of value:
money and interest bearing alternative assetss Hlso assumed that there is a cost in
switching between money and the alternative asBleé benefit of holding money is

convenience: for example, avoiding going to thekbawery time a person wishes to buy
something. The cost of this convenience is thedoeginterest that a person would have
received had he left the money on less liquid for@nassets that paid interest. The
assumption under this approach is that money id tsenake payment and all the relevant

information is known with certainty.

The individual has to balance his allocation of eyim interest earning assets and holding
money which does not earn interest. However, iingividual allocates part of his money to

interest earning assets, there are brokerage ttadtsnight be incurred when these interest
earning assets have to be sold to finance trawosactilherefore, a higher average holding of
money minimizes these brokerage costs, but thisxengeeater forgone earnings on interest.
The balance between the increase in transactids gozurred in selling an interest earning
asset and interest income forgone as a result loingohigher cash balances leads to the

formula:
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M = /(“03’ . 2.10

Where
M*is real money balances
a,is transaction costs
yis real income

ris the rate of interest.

The above “square-root formula” states that optideahand for real money balancé$'] is
directly proportional to transaction costg)) and real income (yM*, the demand for real
money balances, is however inversely proportionathe interest rate (r). The individual
agent minimizes the sum of brokerage costs andesitdorgone. The importance of this
approach is that it introduces the optimizationawebur of individuals in demand for money,
the trade-off between money and alternative intesaming assets. The basic analysis of this
approach is that there is an opportunity cost aflihg money, that is, the forgone interest
that can be earned on other assets. There is @eoedit to holding money, the avoidance of

transaction costs.

The weaknesses of this approach are that: (1) wtha assumed that money is used for
transactions (payments), it failed to provide auwocing microeconomic foundation as to
why people use money and (2) the assumption tltaipts and payments are known with
certainty might not be true in the real world. Th@geaknesses lead us to the precautionary
demand for money approach, which introduces songertainty in the analysis of demand
for money (Sriram, 1999b).

2.1.5 Precautionary Demand for Money Approach

The precautionary demand for money framework pat#slthat people are uncertain about
the payments they might want, or have to make; é¢here is demand for money balances
for these unknown expenditures (Sriram, 1999b).pRedold money for precautionary

motive. The more money the person holds, the lksyIthat the person incurs the costs of

illiquidity. There is, however a trade-off betweemoney and interest. That is, the more
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money the person holds, the more interest is fargdhe precautionary demand for money
approach argues that people optimise the amoumtooky held for precautionary purposes
by thoughtfully weighing the interest costs verdhe advantage of not being caught
insolvent. Therefore, the precautionary demandnfoney is negatively related to interest

rates.

The precautionary money demand models introducedlement of uncertainty, unlike the
inventory models which assumed that receipts aythpats are known with certainty. The
other implication of precautionary models is that iacrease in the overall volume of
transactions would lead to a less than proportionatease in money holding (Sriram,
1999D).

2.1.6 Buffer-Stock Models/Portfolio Models

The buffer-stock models recognise the role of moasya store of value. They consider
demand for money in the framework of a portfolimicle problem. The buffer stock models
state that the individual wealth-holder allocatesgortfolio between money treated as a risk
free asset and assets with an uncertain rate wirethe buffer stock models place major
emphasis on risk and expected returns of the aiksets. Money is viewed as providing
liquidity for transactions and rendering safetye3$@& models show the relationship between
interest rates and the demand for real money. Mpoitance of wealth and liquidity are

noted as other key variables in determining theatehior money.

The portfolio demand theories argue that under #ssumption of expected utility

maximization, the optimal portfolio can be showrdapend on wealth and on the properties
of the utility function and the distribution funeoti for the return on the risky asset. The
degree of risk aversion and the mean and variahdkeoreturn on the risky asset are of
particular importance. An individual would hold paf his/her wealth in the form of money

in his/her portfolio because the rate of returrhotding money is more certain compared to
that of holding interest earning assets. It is keslsy to just hold money alone compared to
holding alternative assets. The difference in ik may be due to the fact that alternative
assets are affected by market price volatility, levlmnoney is not. The individuals will only

want to face the risk because of the reward offémgthe alternative assets, which exceeds

those offered by holding money.
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Given a menu of assets available in a country, maays a zero return, and if there is a
riskless asset which is paying a positive rateetdirn (e.g. a savings deposit), then money
will not be held (Goldfeld and Sichel, 1990). Howevthe risk-averse economic entities
would want to include some money in an optimallyjusiured portfolio. Risk-aversion

behaviour, however, does not alone provide theslfasiholding money.

Portfolio theories predict that the demand for mpodepends on the risk and return offered
by money and alternative assets. The portfoliohebdemand for money can, therefore, be

formulated as:

(M/P)d = L(rs,rb, ¢, W) 2.11

Where
rsis the expected real return on stock
rbis the expected real return on bonds
n®is the expected inflation rate
Wis real wealth
M is the quantity of money

P is the price level

M/Pis the quantity of money measured in units of camispurchasing.

This function simply shows, for example, that acré@ase in the expected real return on stock
(rs) and/or the expected real return on bondg (educes money demand because alternative
assets become attractive. An increase in expeotidion rate £°¢) reduces money demand
because money becomes less attractive. An incieasal wealth V) will obviously raise
money demand because higher wealth means a laogioli®. The demand function can,
therefore, be simplified ad,(i,y), wherey is a proxy for real wealth\f) andi = rb +

nm®that is sum of real return on bonds and expectiation.

Although the buffer-stock models recognise the mdlenoney as a medium of exchange, its
ability to act as a store of value makes it possiol facilitate the inter-temporal shift of

consumption possibilities (Sriram, 1999b). Therefdhese models present money as an asset
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rather than a means of exchange to facilitate ai@ties. The major criticism of these
models is that they fail to explain the observedi&ncy for agents to hold money when other

assets exist which are devoid of nominal riskspgawt positive interest rates (Sriram, 1999b).

2.1.7 The Cambridge Approach

Modelling the demand for money using the Cambridggroach was popularised by
Marshall and Pigou. This approach shifts the attento the question, what determines the
amount of money an individual agent would wish tadh given that the desire to conduct
transactions makes money holding desirable? In @mnbridge approach, the key
determinant of people’s taste for money holdinthesfact that money is a convenient asset to
possess as it is universally accepted in exchawogegbods and services. The more
transactions an individual undertakes, the moreeyndre will want to hold and this is similar

to Fisher’s approach.

The emphasis in Fisher’'s approach was on peopéssealto hold money, while the emphasis
in the Cambridge approach is the need to hold momkis presents the major difference
between the Cambridge monetary approach and Fsshmexdel. Depending on the volume of
transactions an individual is willing to condudtetdemand for money varies with the level
of his wealth and with the opportunity cost of hofgl money. This opportunity cost of

holding money simply refers to the income forgone rtwt holding other assets. Pigou
particularly chose to simplify this approach byuwmsg that for an individual, the level of

wealth, the volume of transactions and the levehodbme move in stable proportions to one
another over the short-run. According to Laidle®93), Marshall and Pigou argued that,
other things being equal, the demand for moneydminal terms is proportional to the

nominal level of income for each individual and tbe aggregate economy as well. They
illustrated their arguments mathematically by stgrtvith the demand equation for money as

follows:

M, = kPY 2.12

The above equation can be combined with an equitibrcondition in the money market

(equation 2.6) and yields the following equation:
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M,== M,V = PY 2.13

x|

This is very similar to Fisher’'s equation (equatif), but it is important to note thetdoes

not represent the transactions velocity of ciréalabf money but it represents the income
velocity. This is similar with sayiny does not represent the number of times a unit afayo
physically turns over, but rather it is the ratecio€ulation relative to the rate of production of
real income. Fisher's approach may be regardedr@sding a theoretical model of the
money market, which implies a constant equilibrivehocity of circulation in the short-run.
The Cambridge approach places its emphasis oratbef interest and expectations because
these variables are expected to vary significanttie short-run (Laidler, 1993).

2.1.8 The Monetary Inter-Temporal Model

The monetary inter-temporal model is concerned witiney being held because it is needed
to buy some goods and services that cannot be gsedhon credit. This model is valid in
Zimbabwe because most consumer goods are onlyabiaibn cash sales. This model starts
with the concept of neutrality of money, under whicone-time change in the money supply
has no real consequences for the economy. Thisiamphat consumption, investment,
output, employment, real interest rate and econaweitare all remain unaffected. However,
money is only neutral in the long-run and changethé money supply will tend to have real

effects on the economy in the short-run.

The monetary inter-temporal model assumes thaetisea representative household which
holds money to purchase some cash goods. This Ialdsalso can purchase credit goods by
means of credit cards and the household always imygedit card bill at the end of the

period. LetM;denote demand for money in nominal terms wh‘j}#ewill be determined by

factors determining the future demand for cash godtie determinants of the demand for

money are as follows:

. The current real demand for money increases whahimeome,Y, increases. This
will increase lifetime wealth and thereby incredsenand for future cash goods;
. The current real demand for money increases whiemefueal incomeY(’) increases,

this increases with lifetime wealth;
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. The current real demand for money decreases whemaminal interest rateR,

increases. The nominal interest rate refers t@gportunity cost of holding money.

The real demand for money can be written matheumjtias:

% = L(Y,R) 2.14

WhereL(Y,R)increases in current income and at the same timeedges in the nominal

interest rateR).

2.2 Empirical Literature

Melnick (1990) studied the demand for money in Atgea from 1978 to 1987. He uses two
alternative approaches, a traditional approachedas Goldfield (1973), and a modern time
series approach based on Hendry (1980) as welleatheory of cointegration presented by
Engel and Granger (1987). The results indicate when the cointegration approach to time
series analysis is combined with a behavioural #guaa stable relationship is obtained.

This contradicts the common view of unstable eroginielationships.

Ericsson et al. (1996) used an error-correctioncifipation to model the empirical
relationship between broad money, prices, realudwpd interest rates in an attempt to test
the stability of broad money demand in Greece Fa& period 1974 — 1996. Greece has
undergone some changes in its financial systemtiydimg the removal of most external
capital control and of restrictions on the portigliof deposit-taking institutions. Capital
market liberalisation was introduced in the ea®@@s and the financial innovation started to
take place in the country’s financial sector durthgt period. In addition, the inter-bank
market was deepened, interest rates have been flegiigle, and indirect instruments of
monetary controls were developed. Such financiarnes have an impact on the stability of
the money demand function in Greece. The resutisvell that the money demand function
in Greece remained remarkably stable during 191894 in the face of large fluctuations in

the inflation rate and the progressive financia¢talisation.
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Rother (1998) studies the impact of regional mawyatstegration and financial liberalisation
on the stability of the money demand function imi¢g€n countries which are members of the
West African Economic and Monetary Union. With el liberalisation, new financial
instruments may develop thus widening the arraynahcial assets at the agent’s disposal. In
response, economic agents will be able to substitiiney holdings for other financial assets
and vice versa, in case of changes in the econemizonment. An error-correction model
that links the demand for narrow and broad moneij e traditional explanatory variables
was specified and estimated. The results indicttatithe relationship between real money
(M1) and the explanatory variables remains stabler dime and yields accurate forecast,
while the relationship of broad money demand (M2hwxplanatory variables is found to be

unstable.

Sriram (1999) analyses the demand for broad moneWlalaysia from August 1973 to

December 1995 under both a closed and an open mooframework. The main purpose of
the study was to evaluate the long and short-rteraienants and stability of money demand.
Malaysia had been liberalising its domestic finahamarkets and fostering financial

innovation over the past three decades. Major &ffarere directed at liberalising interest
rates, boosting competition in the financial systeamdertaking institutional reform,

promoting growth and deepening in the financial eapital markets. Based on cointegration
and weak-exogeneity test results, two short-runadyo error-correction models were

specified and estimated, one for an open econordyoae for a closed economy. The two
models were similar except that in the open econamogel, two additional variables are
included (foreign interest rate and the expectgatgation of the domestic currency) to take
into account the currency substitution literaturee most important finding was that both in
the long and short-run, the demand for real mone&y dfdpears to be almost stable. The
parameter constancy tests indicated that the fiaaisgstem as a whole shows signs of

structural break during 1994 as a result of meastalaen to stem capital inflows.

Hamori (2008) analysed the empirical analysis @& mmoney demand function in the Sub-
Saharan Africa, using annual data on 35 countri@® f1980 to 2005. He found that there
exists a cointegration relation with respect to myunemand in the Sub-Saharan African
region over the period from 1980 to 2005, regaddigiswhether M1 or M2 is used as the

money supply measure. The study also suggesteditigato the existence of a stationary
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relationship between money supply, output and geeel, in attempting to control the price

level (or output), the reliability of money supyay a target variable holds.

There has been notable work on money demand in abmb by Kadenge (1998) and
Kwashirai (1993). Kadenge (1998) estimated the aehfar narrow money in Zimbabwe for
the period 1985 — 1996. The Zimbabwean economyrntomleseveral economic reforms that
changed the environment for the financial systenithWihe liberalisation of the financial
system, the monetary policy began to play an actilein influencing monetary aggregates
through open market operations. The study found @heegime shift leads to changes in
parameters. The results show that the effectivenéss monetary policy that is based on
monetary targets is anchored on the stability arebiptability of the money demand
function. The study recommended the use of a wsa¢rof indicators for the purposes of

policy making including both monetary and real seatdicators.

Munoz (2006) investigated the divergence betwediation and monetary expansion in
Zimbabwe using monthly data. The study used M3 @netrs the period 2003 to 2005. The
study employed the Friedman’s model of demand foney. The stability of the long-run
relationship was assessed through a log-linearifsyaion. A cointegration system was
estimated using the Johansen procedure. The stuahyl fa decline in velocity of money and
increasing levels of real money balances duringd2dbis, according to Munoz is at odds
with a record of inflation closely tracking the it rates of monetary aggregates in the past.
The study concluded that possible explanationsttier divergence included an unstable
demand for money, a sudden shift in the underlgagand for real balances due to a sharp
change in an explanatory variable, and a structuedk or aberration in a normally stable
money demand relation reflecting some unexplairedof such as repressed inflation or

measurement errors in the consumer price index.

2.3 Conclusion

This chapter analysed theories and empirical studie money demand. Theories and
empirical studies revealed show that money demsitésically influenced by income, price
level,opportunity cost of holding money and exclamate. In some studies analysed

expected inflation was used. In Zimbabwe howeveemiow levels of inflation, there are no
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high expectations for future inflation. In this e&d, current price levels can be used in
studying money demand. The theories and empirtcaliess revealed in this chapter will be

used in the next chapter to specify the model foney demand in Zimbabwe.
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CHAPTER THREE: METHODOLOGY

3.0 Introduction

Thischapterpresents the methodology used in thaysteirstly, the chapter presents the
model specification. Secondly, variables to be usethe study are defined and justified.
Lastly, the chapter presents data sources andaB#grtests to be carried out.

3.1 Model Specification

This section presents the model specification. &ldeis for the money demand model in
Zimbabwe are derived from theories and empiricatlisisreviewed in chapter two. It has
been shown both theoretically and empirically thainey demand is strongly related to
income levels. The more income a person has the money the person is willing to hold.
Income has been the major determinant of money dénmatheory and previous studies and
will be one of the determinants of money demanthis study. Studies have also shown that
the desire to hold money is related to inflationirdtationary expectations. In Zimbabwe
inflation expectations are low given the fact thatce the taming of hyperinflation in 2009
inflation has been low and stable. This study widlude inflation as an explanatory variable
for money demand in Zimbabwe. The opportunity ajdtolding money which is measured
by interest rate plays a role in determining modeynand. Theoretically, low interest rate
will lead to high money demand because peoplepsdfer to hold money and expect interest

rate to increase.

Empirical evidence including studies by Mcgibanyl éourzad (1995), Marashdeh (1997),
Bahmani-Oskooee (2002) and Azali (2001), amongrstisbow that money demand also
depends on the exchange rate (ER). Since Zimbabwetiusing its own currency, the study
uses the exchange rate between the US dollar an&dhth African Rand. The choice of
these currencies is based on the fact that thesthammajor currencies in use in Zimbabwe;
the US dollar is mainly used in most transactiarisrnally as well as for the purposes of the

Government’s Budget while South Africa is Zimbabsvéiie major trading partner.
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This study makes use of the money demand modefuaten 2.4. The money demand
modelistransformed to a log linear model which dam estimated empirically. When

transformed, the model is thus as follows:

log(m;) = a; + a, log(gdp,) + a3 log(ry) + a4 log(exr,) + as Infl, + &, 3.1

3.2 Definitions of Variables

This section gives descriptions of variables emgtbin this study. Narrow money (M1) is a
measure of money supply which includes notes amkdn circulation. Broad money (M2)
is a measure of the money supply that includessnatel coin (narrow money) plusdemand
deposits at commercial banks, and any monies heldeasily accessible accounts.
Components of broad money are still very liquidd aon-cash components can usually be
converted into cash very easily. Data on narrowayand broad money was provided by the
Reserve Bank of Zimbabwe.

Inflation reduces the purchasing power of peopth&posable income, and as such affects
money demand in the economy. This study used thethtyoConsumer Price Index (CPI)

published by Zimstat as a proxy for the true pdeéflator. When inflation rises people desire
to hold more money for making transactions, theeefmoney demand is expected to be

positively related to inflation.

The GDP refers to the total value of goods andisesvproduced within the borders of a
country in one year. This study adoptedthe VoluiElanufacturing Index(VMI) as a proxy
for real income. This choice of variable is suppdrby availability of VMI data for the
period 2009 to 2013. Other studies have also u$deddeoVMI as a proxy for real income
(IMF, 2001), (IMF, 2002) and (Igbal and James, 2002come is expected to be positively

related to money demand.

The exchange rate is the price of foreign curreagpressed in terms of the domestic
currency. Despite the fact that Zimbabwe does awehts own currency, the US dollar is the
major currency in circulation and all accounts udthg National Accounts are US dollar

denominated. The South African Rand is the secoagmturrency and South Africa is the
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major trading partner of Zimbabwe. In this regatde US dollar/South African Rand
exchange rate is used in this study. Data on tlbamge rate was accessed from the South

Africa Treasury Department.

The interest rate employed in the study is theayeitending rate, which is the average rate
at which the commercial banks were lending. Therétt rate in Zimbabwe is high because
of high costs of money banks incur. When banksimbéabwe get credit from abroad the cost
is high because of the country risk associated &ithbabwe (RBZ, 2012). In addition,
banks have huge overheads which arise from the@ratppns which they pass on to

borrowers as well as depositors. Data on the aedeagling rate was provided by the RBZ.

3.3 Stationarity

Stationarity in variables is very important in eooretric analysis especially when one is to
study the behavioural pattern of different timeieserA series is considered stationary if it
has a constant mean, constant covariance and norsteocovariances for each given lag
(Brooks, 2002 and Lutkepohl & Kratzig, 2004).

Stationarity is a very important characteristicnagdels containing variables that are non-
stationary could lead to spurious (misleading) @sgion results. These could lead to
incorrect conclusions being made thus leading ¢comect policy formulations. However, the

problem of non-stationarity can be addressed Wfgrdificing the variables a number of times

to generate stationarity (Gujarati, 2004).

This study used the Augmented Dickey- Fuller (ADdsts of stationarity.

In addition to unit root tests, the study employsriNality test on the data. The Jarque-Bera
(1987) test is used because it is the common ndgmest used in literature. Normality tests

are used to determine if a data set is well-moddig a normal distribution and to compute

how likely it is for a random variable underlyinget data set to be normally distributed

(Gujarati, 2004).
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3.4  Cointegration

Cointegration is a statistical property of timeisgrvariables. Two or more time series are
cointegrated if they share a common stochastit doiiansen (1991). In other words, if two
or more time series are individually integrated th&ir combination is integrated of a lower

order, then the time series are cointegrated.

There are basically three methods to test for egnation: the Engle—Granger two-step
method, the Johansen test and Phillips—Ouliarigtegration test. The Engle—Granger and
the Johansen methods are used in empirical stadresdered in chapter two. For this study,
the Johansen (1988) method is preferred insteltedEngle-Granger (1987) method because
the Johansen method evaluates the presence oplauttintegrating relationships among

variables other than the Engle-Granger method.

Johansen (1988) proposes two different likelihaatbrtests of the significance: the trace test
and maximum eigenvalue test. The trace test onhamel tests the null hypothesis of r
cointegrating vectors against the alternative hypsis of n cointegrating vectors. The
maximum eigenvalue test, on the other hand, téssnull hypothesis of r cointegrating

vectors against the alternative hypothesis of mwihtegrating vectors. The results of the two

tests are usually similar.

When the tests are done and cointegration is ésftebl it means that the time series have a
long-run relationship. In this case the long-rundelocan be estimated using the method of
ordinary least squares. After estimating the lomg-relationship of money demand it is also
important to establish the short-run dynamics &f thodel. This is done by estimating the

error-correction model.

35 Error Correction Model

The error correction model is a dynamic model wigotes the long-run trend and short-run
deviations from the trend. The long-run componestaiso called the cointegrating
component. To come up with the short-run compomentmake use of the error term of the
long-run model. The error term is made subjechefformula and lagged once then tested to

see if it is stationary. The resultant error teercalled the error correction term and is the
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short-run component. The error correction modelthen the sum of the long-run
cointegrating component and the short-run comporiEmt error correction model simply
means we are reconciling the long-run relationshtp short-run dynamics and usually takes

the form:

Ay, = ag + 01 Ay — p(Yeo1 — Bo + B1Xe—1) + & 3.12

The study uses the error correction model showegumation 3.12 above and comes up with

the model shown in equation 3.13 below.

Dlog(m,) = oy + a,Dlog(gdp,) + as;Dlog(exr,) + a,Dlog(r,) + asD(infl,) — ECT,_; + &, 3.13

3.6 Stability of the Model

The money demand model for Zimbabwe is subjectestdbility diagnostic testing. This
testexamines whether the variables of the modestatde across various subsamples of the
data. If the money demand model is found to bdeiaineans it is useful for policy analysis
and on the contrary an unstable money demand iamctinnot be used for policy analysis.
Using an unstable money demand function for pohoyalysis will result in misleading
forecasting as the model will not give consistezguits. The CUSUM Test will be used to

test stability of the money demand function.
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CHAPTER FOUR: INTERPRETATION OF RESULTS
4.0 Introduction

This chapter presents the results of the study.chiagter firstly shows graphical analysis of
time series followed by unit root tests. Thereaffl@ntegration results are given. Thirdly, the
chapter presents long-run equations. Fourthlyethar-correction model is presented. Lastly,

stability test results for the money demand modelpaesented.

4.1  Graphical Analysis

The behaviour of the variables used in the modptesentedin Annexes 1 and 2. The graphs
give a pictorial view of time series data. Anneghbw that log transformation ofM1 and M2
are decreasing over time. The log transformatidnGBP, exchange rate, interest rate and
inflation are also presented in Annex 1. Annex @spnts plots of the first differences of the

variables.

The Unit root test was done using the Augmentedk®jid-uller (ADF) test to ensure that all
variables are stationary and that regression of vleables will not lead to spurious
(misleading) results. This will ensure that correahclusions will be made thus leading to

correct policy recommendations. The table belove@més ADF test results for the variables.

Table 1: Results of Unit Root Test

Variable ADF Statistic Level of Integration
In M1 -6.452831* Level

In M2 -7.031358* Level

In GDP -1.491817** Level
Infl -4.014332* Level
InR -2.909650** Level

In Exr -0.577536** Level
din M1 -7.549505* 1 difference
dIn M2 -6.691774* 1 difference
dIn GDP -9.800242* 3 difference
d Infl -10.60448* ¥ difference
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dinR -5.873846* % difference
d In Exr -5.055322* ¥ difference

Critical value at 5% is -2.91263.
* indicates that the ADF test did not reject thél hypothesis therefore variable is stationary.

** indicates that the ADF test rejected the nulpbthesis therefore variable is non-stationary.

The results of the ADF test presented in the tableve show that there is need to confirm
cointegrationbefore the money demand function aambdelled.However, before testing for

cointegration it is important to check the speaifion of the data.

In the study before money demand was estimatedrtbe terms were subjected to normality
test using the Jarque-Bera (JB) test. This tegishitel determine if a data set is well-modelled.
The data set is well modelled if the error termes mormally distributed. The results for the
JB test are presented in Annex 9a and indicatettieaerror terms for both M1 and M2 are

normally distributed.

4.3  Cointegration

In order to estimate the money demand model forbdimmve M1 was subjected to the
Johansen Trace test at 5% level of significancaegu&views 7. The results of the test
indicate that there are 4 cointegrating equati®hsse results are presented in Annex 3a. The
Johansen Maximum Eigenvalue test for cointegratior Mlat 5% level of
significanceindicates that there are 2 cointeggagquations. This is presented in Annex
3b.Therefore both the Trace test and Maximum Eigkrevtest confirm that there are at least

2 cointegrating equations.

M2 was also subjected to the Johansen Trace tdgshanlohansen Maximum Eigenvalue test
for cointegration at 5% level of significance. Theace test results indicate that there are 3
cointegrating equations. These results are presenteAnnex 4a. The Max Eigenvalue
testresults indicate that there are3 cointegragiqgations. These results are presented in
Annex 4b.
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The cointegration tests employed confirm the eristeof long-run relationships for both M1
and M2. The long-run relationships can thereforeebgmated using the method of Least
Squares.

Long-Run Estimation

The long-run relationship of the money demand vasnated usingOLS. The results of the
estimations are presented below:

Table 2: Long-Run Equation for M1

Coefficient Std. Error t-Statistic Prob.
C 5.450596 0.732481 7.441282 0.0000
Infl 0.166708 0.058589 2.845402 0.0063
Lngdp 1.966817 0.219755 8.950053 0.0000
Lnexr 0.089708 0.329912 0.271916 0.7867
Lnr 0.310863 0.097316 3.194370 0.0024
R?=0.805

5% level of significance

The table above suggest that money demand is mfaceby GDP, interest rate and inflation.
Exchange rate is found to be insignificant. Thesmggests a positive relationship between
GDP and money demand which is being confirmed byrésults. The results suggest that in
Zimbabwe money demand increases with the levehodme. The results presented above
show that inflation has a positive relationshiphaitoney demand. This is in line with theory
and shows that in Zimbabwe as inflation goes upleewill prefer to hold more money for
transactions. The results show a positive relakignbetween average bank lending rate and
money demand in Zimbabwe. Thé Bf 0.805 suggest that in the long run about 81% of

variations in money demand are explained by vamaith GDP, inflationand interest rate.

Table 3: Long-Run Equation for M2

Coefficient Std. Error t-Statistic Prob.
C 4.698735 0.763811 6.151698 0.0000
Infl 0.149224 0.061095 2.442502 0.0180
Lngdp 2.108039 0.229154 9.199209 0.0000
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Lnexr 0.308343 0.344023 0.896285 0.3742
Lnr 0.372690 0.101478 3.672598 0.0006

R*=0.818
5% level of significance

The table above gives results obtained from regmessf M2 and suggest that the money
demand is influenced by GDP, interest rate andatioih. Theory suggests a positive
relationship between GDP and money demand whicheiag confirmed by the results.
Therefore an increase in income levels in Zimbakwiteresult in people desiring to hold

more money. The table above show that inflatigmossitively related to money demand. This
conforms to theory and indicates that as pricesugo people desire to hold more
money.Interest rate was found to be positivelyteeldo money demand in Zimbabwe. The
exchange rate was found to be an insignificantaléei in explaining money demand in
Zimbabwe. The Rof 0.818 suggest that in the long run about 82%aofations in money

demand are explained by variation in GDP, inflagiod interest rate.

4.4 Error Correction Model

The Johansen cointegration procedure estimatedotigrun money demand equations.
Money demand however has a tendency of deviatioigp fihe long-run equilibrium due to
short-run dynamics. These short-run dynamics aptuoad by the error-correction model.

The error correction models for both M1 and M2 wesgémated and are shown below:

Alnm; = 0.035— 1.359AInexr; — 0.01AInr; + 0.276A1n gdp, + 0.014Ainfl, —
0.104ECM(1);_4 4.1

Alnm; = 0.034 — 0.794An exr; + 0.032AIn1; + 0.255A1n gdp, + 0.019Ainf 1, —
0.082ECM(2)¢_1 4.2

Equation 4.1 shows the error correction model fdk. Mhe results are also presented in
Annex 7. The error correction term has a negatiga and is significant at 10% level of
significance. The model indicates that in Zimbab®#élof any deviation from the long-run
narrow money demand will be corrected in the neantin. In other words, a monetary shock

will completely be corrected in the next nine manth
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The error correction model for M2 is shown in Eqoat4.2. Its results are also presented in
Annex 8. The error correction term has a negatiga and is significant at 5% level of
significance. The results indicate that in Zimbal®&9é of any shock to the long-run broad
money demand is corrected in the next month. Irerothiords, a monetary shock will

completely be corrected in more than twelve months.

4.5 Stability Tests

The CUSUM plot for M1lis presented in Annex 10a andicates that M1 is statistically
within the 5% critical bounds. This means that ¢h&re no structural breaks in the regression
coefficients. Therefore the demand for narrow momeyimbabwe is stable. Annex 10b
presents the CUSUM plot for M2. The results shoat there is some tendency of instability
for M2 as part of the CUSUM plot moves outside thigical lines. The results therefore

show that the demand for broad money in Zimbabwwistable.
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CHAPTER FIVE: CONCLUSION AND RECOMMENDATION

50 Introduction

The main objective of this study was to establish determinants of money demand in the
current monetary regime in Zimbabwe. In additior ttudy sought to investigate the
stability of the money demand. This chapter presdr interpretation of the findings of this
study. The findingsinform monetary authorities oming up with knowledge driven policy

positions. The recommendations of the study comteilto guiding the Reserve Bank of
Zimbabwe in its conduct of monetary policy. Thedstalso contributes to existing literature

on money demand in Zimbabwe.

5.1  Summary of the Findings

This study established a long-term relationshipdoth M1 and M2 in Zimbabwe. Results
show positive relationship between money demandiaocdme, inflationand interest rate.
This means that in Zimbabwe an increase in incanflation or bank lending rate will lead
to an increase in money demand. The exchange estteebn the US dollar and the South
African Rand was found to be insignificant in explag money demand in Zimbabwe. An
error correction model was estimated in the stddhe results of the error correction model
indicate that a monetary shock will be correctedime months in the case of narrow money
and more than twelve months in the case of broademorhis is a rather slow adjustment
process. Hence Zimbabwean authorities need to mmale monetary policies in tandem with
other macroeconomic policy tools to achieve ecorognowth and development. Stability

tests conducted indicate that M1 is stable whilei§2ot stable.

5.2 Policy Implications and Recommendations

The study found a positive relationship betweermme and money demand. This means as
people’s income increase they desire to hold mareay. Since Zimbabwe does not print the
currenciesused, an increase in incomes resultgjundity shortages in the short term. The
RBZ should therefore come up with alternatives dash. These alternatives include debit
cards and mobile banking platforms. The Governnaent RBZ should therefore ensure that

banks and mobile telecommunication operators pgiay troles to support this initiative and
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ensure that transaction costs are kept low sotlieaalternative will be a good substitute for

cash.

In Zimbabwe more people are employed in the inféseator than the formal sector. Money
that is circulating in the informal sector is na@irgg through banks. This is mainly due to lack
of confidence in the banking system, inconvenienbat come with banking including strict
requirements for opening a bank account, the co$tsnaintaining the account and
unavailability of banking services in areas wherf@rimal traders operate. The Central Bank
therefore should devise ways to reduce money dentaeby availing more funds for

onward lending by banksand in that way promptingnemic development.

5.3 Areas for Further Research

This study used the average lending rate as a faxinterest rate because the data was
readily available. For future study, one may udeeotmeasures of opportunity cost like
treasury bills as the government continues isssuch instruments. One may opt to use
agricultural production as a proxy for GDP sincewtlt0% of the population are involved in
the agriculture sector (Census). Alternativelyagiricultural production data is not available

on a monthly basis, one may use household disppgatdme as a proxy for income.
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ANNEXES

Annexl: Plots of Variablesin Levels
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Annex 2: Plots of Variablesin first differences
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Annex 3a: Unrestricted Cointegration Rank Test (Trace) for M1

Hypothesized Trace 0.05

No. of CE(s Eigenvalue Statistic Critical Value Prob.**
None * 0.650345 130.1548 69.81889 0.0000
At most 1 * 0.474886 71.30956 47.85613 0.0001
At most 2 * 0.293805 35.23769 29.79707 0.0107
At most 3 * 0.239984 15.75732 15.49471 0.0457
At most 4 0.006941 0.390045 3.841466 0.5323

Trace test indicates 4 cointegrating eqn(s) ad0tfs level
* denotes rejection of the hypothesis at the (=08|
*MacKinnon-Haug-Michelis (1999) p-values

Annex 3b: Unrestricted Cointegration Rank Test (Maximum Eigenvalue) for M1

Hypothesized Max-Eigen 0.05

No. of CE(s Eigenvalue Statistic Critical Value Prob.**
None * 0.650345 58.84523 33.87687 0.0000
At most 1 * 0.474886 36.07187 27.58434 0.0032
At most 2 0.293805 19.48038 21.13162 0.0838
At most 3 * 0.239984 15.36727 14.26460 0.0333
At most 4 0.006941 0.390045 3.841466 0.5323

Max-eigenvalue test indicates 2 cointegrating gpa the 0.05 level
* denotes rejection of the hypothesis at the (=08|
*MacKinnon-Haug-Michelis (1999) p-values
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Annex 4a: Unrestricted Cointegration Rank Test (Trace) for M2

Hypothesized Trace 0.05

No. of CE(s  Eigenvalue Statistic Critical Value Prob.**
None * 0.598080 125.8913 69.81889 0.0000
At most 1 * 0.459367 74.84720 47.85613 0.0000
At most 2 * 0.384145 40.40635 29.79707 0.0021
At most 3 0.200485 13.26073 15.49471 0.1056
At most 4 0.012964 0.730705 3.841466 0.3927

Trace test indicates 3 cointegrating eqn(s) ad0tfs level
* denotes rejection of the hypothesis at the 0208l
*MacKinnon-Haug-Michelis (1999) p-values

Annex 4b: Unrestricted Cointegration Rank Test (Maximum Eigenvalue) for M2

Hypothesized Max-Eigen 0.05

No. of CE(s  Eigenvalue Statistic Critical Value  Prob.**
None * 0.598080 51.04413 33.87687 0.0002
At most 1 * 0.459367 34.44084 27.58434 0.0056
At most 2 * 0.384145 27.14562 21.13162 0.0063
At most 3 0.200485 12.53002 14.26460 0.0923
At most 4 0.012964 0.730705 3.841466 0.3927

Max-eigenvalue test indicates 3 cointegrating ggai the 0.05 level
* denotes rejection of the hypothesis at the (=08|
*MacKinnon-Haug-Michelis (1999) p-values
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Annex 5: Unit Root Test for Error Correction Term for M1

Null Hypothesis: ECT has a unit root
Exogenous: Constant
Lag Length: 2 (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -3.005129 .0406
Test critical values: 1% level -3.555023
5% level -2.915522
10% level -2.595565
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT)
Method: Least Squares
Date: 05/10/14 Time: 12:47
Sample (adjusted): 2009M06 2013M12
Included observations: 55 after adjustments
Variable Coefficient ~ Std. Error t-Statistic Prob.
ECT(-1) -0.511062  0.170063  -3.005129 0.0041
D(ECT(-1)) -0.005955  0.144389 -0.041245 0.9673
D(ECT(-2)) -0.330344  0.128259  -2.575596 0.0129
C 0.010593 0.026317 0.402513 0.6890
R-squared 0.416873 Mean dependent var 0.002157
Adjusted R-squared 0.382571S.D. dependent var 0.247971
S.E. of regression 0.194847Akaike info criterion -0.363256
Sum squared resid 1.936236chwarz criterion -0.217268
Log likelihood 13.98953 Hannan-Quinn criter. -0.306801
F-statistic 12.15315 Durbin-Watson stat 2.077704

Prob(F-statistic) 0.000004

45



Annex 6: Unit Root Test for Error Correction Term for M2

Null Hypothesis: ECT_02 has a unitr
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=10)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -4.680168 .0003
Test critical values: 1% level -3.550396
5% level -2.913549
10% level -2.594521
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(ECT_02)
Method: Least Squares
Date: 05/13/14 Time: 15:51
Sample (adjusted): 2009M04 2013M12
Included observations: 57 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
ECT_02(-1) -0.558369 0.119305 -4.680168 0.0000
C 0.004348 0.027753 0.156672 0.8761
R-squared 0.284822 Mean dependent var 0.004069
Adjusted R-squared 0.271819S.D. dependent var 0.245542
S.E. of regression 0.209530Akaike info criterion -0.253446
Sum squared resid 2.414646chwarz criterion -0.181760
Log likelihood 9.223218 Hannan-Quinn criter. -0.225587
F-statistic 21.90398 Durbin-Watson stat 1.915002
Prob(F-statistic) 0.000019
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Annex 7: Error Correction Model for M1

Dependent Variable: D(LOG(M1))

Method: Least Squares

Date: 05/10/14 Time: 13:06

Sample (adjusted): 2009M04 2013M12

Included observations: 57 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.034951 0.010320 3.386782 0.0014
D(LOG(EXR)) -1.358758 0.337229 -4.029184 0.0002
D(LOG(R)) -0.009928 0.059194 -0.167729 0.8675
D(LOG(GDP)) 0.275638 0.102867 2.679550 0.0099
D(INFL) 0.013991 0.018015 0.776638 0.4410
ECT1 -0.104293 0.054217 -1.923641 0.0600
R-squared 0.365830 Mean dependent var 0.036727
Adjusted R-squared 0.303656 S.D. dependent var 0.091820
S.E. of regression 0.076622 Akaike info craari -2.200577
Sum squared resid 0.299414 Schwarz criterion .985b19
Log likelihood 68.71644 Hannan-Quinn criter. 106998
F-statistic 5.884015 Durbin-Watson stat 2.2@®42
Prob(F-statistic) 0.000229
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Annex 8: Error Correction Model for M2

Dependent Variable: D(LOG(M2))

Method: Least Squares

Date: 05/13/14 Time: 15:55
Sample (adjusted): 2009M04 2013M12
Included observations: 57 after adjustments

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.033617 0.006753 4.977803 0.0000
D(LOG(EXR)) -0.793834 0.218061 -3.640422 0.0006
D(LOG(R)) 0.031992 0.038567 0.829504 0.4107
D(LOG(GDP)) 0.255436 0.067367 3.791704 0.0004
D(INFL) 0.018628 0.011714 1.590286 0.1180
ECT2 -0.082030 0.033621 -2.439821 0.0182
R-squared 0.408542 Mean dependent var 0.036674
Adjusted R-squared 0.350556 S.D. dependent var 0.062297
S.E. of regression 0.050204 Akaike info craari -3.046148
Sum squared resid 0.128542 Schwarz criterion 831090
Log likelihood 92.81521 Hannan-Quinn criter. .9@2569
F-statistic 7.045525 Durbin-Watson stat 1.94813
Prob(F-statistic) 0.000045
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Annex 9a: Jarque-Bera Normality Graph for M1
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Annex 9b: Jarque-Bera Normality Graph for M2
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Annex 10a: CUSUM Plot for M1
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Annex 10b: CUSUM Plot for M2
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