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complemented with specification of cash reserve requirements, and discount
window operations are used for monetary management.

The framework is based on the muldplier model, which exploits the direct link
berween deposit money banks' reserves and money supply. It assumes that money
supply (M2) is a multiple of the reserves of deposit money banks (DMBs) held
with the Central Bank. Thus, if the central bank wishes to increase liquidity in the
system, it reduces reserves but, if its objective is to constrain liquidity, it increases
feserves.

Generally, 1t is believed that reserve requirement play a significant role in
determining the size of the money multiplier and the magnitude of bank credit
expansion. The preconditons for reserve control is the ability of the monetary
authorities to forecast the optimum level of reserves that is consistent with the
desired money stock, such that available money supply can sumulate economic
activities in the desired direction. However, recent expenence in Nigeria has shown
that reserve balances have increasingly been on the decline owing to a combination
of several factors, including under reporting of reservable deposits, and the
circumvention of reserve requirement regulations by deposit money banks.

Accordingly, it is alieged that the effectiveness of reserve requirement as an
instrument of monetary management is constrained by the above-menuoned
developments in the banking industry, which have reduced dependence on cash
transactions. In addition, banks on their own have swapped reservable funds as a
result of new financial products. The combination of these factors has tended to
reduce the effectiveness of reserve requirement with obvious implicatons on
monetary management.

The objective of this paper therefore is to investigate the impact of reserve
requirements on the efficacy of monetary policy and on the behaviour of deposit
money banks. We shall therefore specifically examine the effects of reserve
requirement on DMBs' balance sheets, as well as the implicit cost of reserve
requirement to the Central Bank and deposit money banks with a view to making
appropriate policy recommendations. Consequently, the paper is organised in five
sections. Following this introduction, Part II reviews the empirical literature while
Part III focuses on the Implementation of reserve requirements as a tool of
monetary management in Nigeria. Part IV analyses the effects of reserve
requirement on the balance sheets of DMBs and its impact on monetary aggregates
and the rates. Part V summarises and concludes the paper.
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SECTION 11

REVIEW OFF LITERATURE

Reserve requirement is that fracton of the depository insttution's deposit
liabilitics mandated to be maintained as reserve balances in the central bank or
vault cash held by the bank. Reserve requirement has existed in many forms and
shades over ume. However, emphasis vary between cconomtes, while irs
application 1s generally dicrated by monetary conditions.

When central banks have the exclusive prerogative for monetary policy,
flexibility 1s assured and the ratio could be adjusted from ame to nme. However,
in somc countries, reserve requirement specification 1s an act of parliament, in
which case, the monetary authorntes have imited power to adjust it {Sellon and
Weiner, 1996). In the Unired States for instance, the structure of reserve
requirement 1s set by the Monetary Act of 1980, which stupulates a 12 per cent
maintenance level on Transactions' Account Balances. Thus, the Management of
the federal Reserve Bank cannor fiddle with the legislanve provisions without
clearance from Congress. In Nigeria, it is fixed by the monetary authorities, and
1s currently ar 10% maintenance level,

The standard practice in the application of reserve requirement is that
depository instirunons do not have to meet daly targets but only on average basis,
over a period of tme. Secondly, the monctary authorides do not pay interest on
reserve balances. Thirdly, depository mstrnons are penalized if the reserve
balances are deficient over the sapulated maintenance pertod. Typically, reserve
requirement applies to demand or transactions accounts. Savings may also be
subject to reserve requircment.

Bisignano (1996), observed that reserve requirement over the years, was a
useful monetary policy mstrument in controlling the creation of money and credit,
and the achicvement of financial stability. However, in recent vears, the use of
reserve requirements has been diversified and modified to meet different
contngencies and purposes (Weiner:1992, Kasman:1993). In the UK, reserve
requirements 1s termed cash rago and sopulated at 0.35 per cent. Kirg (1994),
noted in his study of “Moanetary Policy Instruments i the UK, that at this low level,
reserve requirement serves no monetary policy purpose, but it's sole function 1s
to provide income for the Bank of England. In Germany, reserve requirement 1s
viewed as an cssential part of monetary policy. While in some other smaller
€COnomies, reserve requirements are Sometmes Scen as a way to counteract adverse
capital flows.
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Reserve requirement has undergone series of transformations from drastic
reduction (in England) to outright climination in Belgium, Denmark and Sweden.
This is attributed to its evolutionary perception as - weak tool of monctary
management in the light of rapidly changing structure and innovations in financial
markets. Nnanna (2002), observed thar reserve requirements were supposed to
provide stability to the financial system by decreasing the individual banks creation
of credit. But the enthronement of self-reguladon and the nced for adequate
transaction balances for clearing requirements by banks have gradually diminished
the role of reserve requirement.

Stevens (1993) argued thar reserve requirements are relanvely blunt instruments
for changing reserve availability as compared to the use of open market operations.
He noted that changes in reserves supply could be accomplished more casily and
quickly through Open Market Operations. He stressed the need to replace reserve
requirement, arguing that reserve requirements are serious distortions in an
increasingly competitive global financial environment; that reserve requirements
are generally being applied to depository institutions, while some other lenders
such as mortgage institutions are excluded, thereby giving them a compeutive
edge; reserve requirement are applied to a narrow range of liabilides which allows
room for manipulation by banks; and, typically reserve balances attract no interest
which impact on the cfficiency of banks. Consequently, he concluded that reserve
requircments constitute a tax, which differentially affect deposirory banks,
depending on their capital base.

In their own contribution, Sellon and Weiner (1997) reiterated that the reduction
in reserve requirement was an attempt to remove an incquitable tax on the banking
system, and improve bank profitabiliry thereby allowing banks to competc on a
more even terrain with other financial institutions. The decreasing role of banks
in the credit markets provide another view against the continued use of rescrve
requirement to control bank credit. Given the growing availability of subsnotutes
for bank credit, Clouse (1997) has shown that controlling bank credit might no
longer be sufficient to affect overall credit extension. Moreover, controlling only
bank credit may place banks at a serious comperitive disadvanrage relatve to other
lenders.

Reserve requirement is fast falling into disuse in industrialized countries in
recent years, through gradual reduction. Feinman (1993), observed that several
industrial countries now opetate monetary policy in an environment in which
reserve requirements are zero or so low that they are no longer binding on the
behaviour of depository institudons. The trend towards lower reserve requirement
is wide-spread. The Bank of Canada reduced the marginal reserve requirements
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from 10 per cent to zero in June 1992, while retaining reserve requirement on
transactions accounts. The overall reserve requirements were phased out over a
two year period, culminating in a zero reserve ratio in July,1994. In the USA,
reserve requirements were reduced twice in December 1990 and 1992 from 12 to
10 per cent.

The other major factors undetlying the diminishing role of reserve requirement
as a tool of monetary management as noted by (Tait:1995, Montador:1995, and
Clinton:1997), is financial market innovations. They observed that depository
institutions in an attempt to evade reserve requirements have created new types
of deposit-like liabilities that are not subject to reserve requirements, which have
greatly reduced the volume of reserve requirements. They also noted that by
shifting the composition of liabilities of reservable deposits to non-reservable
liabilities, these institutions have lowered their required reserves even without a
formal cutin reserve requirements. With the increasing trend of lowering reserve
requirements or zero reserve requitements, Kasman (1993), asserted that the trend
was an indication of the possibility of pursuing sound monetary policies without
relying on reserve requirements as a policy instrument.

Bennet and Hilton (1997) have also shown that reserve requitements have a
significant impact on short-term interest rates. They explained that the combined
effects of institutional changes in reserve requirements and adjustments by
depository institutions jointly helped in limiting interest rates volatility. However,
they gave pre-conditions for the effect of reserve requirements to have impact on
interest rates volatility. Thus, they contended that reserve requirements should
remain binding for a number of institutions and the base broadened to include
other financial instruments. Using US data, they found that continuing financial
innovations may push the economy closer to a world where reserve requirements
are no longer effective and interest rate volatility will assume the centre stage
thereby posing new challenges for monetary management.

Batten (1990) and Laufenberg (1979) have observed that the effectiveness of
reserve requirement as an instrument of monetary management is constrained by
developments in the banking industry, which have reduced dependence on cash
transactions. In addition, banks on their own have swapped reservable funds as a
result of new financial products. The combination of these factors has tended to
reduce the effectiveness of reserve requitement with obvious implications on
monetary management
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SECTION 111

31 ANALYTICAL FRAMEWORK AND DATA SOURCE

A combination of basic accounting conventons, the multiplier approach to
monectary management and regtession analysis were used in this study. The basic
accounting equation dictate that banking system assets equal liabilities. Accordingly,
we apply this convention to examine bank transactions in the inter-bank market,
with the view to ascertaining the stability of the system. With respect to the multiplier
approach, the derivation is shown in Appendix L

The money multplier model undetscote the importance of reserve requirement
in monetary management. It shows that reserve requirement imposes an upper
limit on money supply, as well as determines the size of the accelerator. These two
elements are adjudged to be critical in monetary control. Relating the accelerator
principle to monetary control, we have an insight into the probable outcomes of
monetary policy. Doguwa (1997) found that the narrow money multiplier in Nigeria
is highly volatile, while the broad money multiplier is relatively stable. Consequently,
he found the money mulaplier to be stable over time, suggesting a stable relanonship
between monetary base and money supply.

The data used in the study were generated from the Banking Analysis System
(BAS), the CBN Statistical Bulletin and the CBN Annual Report and Statement of
Account of various years. The data covered the period 1992 to 2001. The intetest
rate used was the treasury bills rate, inter-bank call rate, and the weighted average
prime lending rate. The monetary aggregates (M1 and M2) were alternately used
in combination with the other explanatory vanables in the models. The reserve
requirement used in the study was derived from the balances of the DMBs with
the CBN, the same series used in monitoring liquidity in the banking system.
However, the monetary aggregates used were adjusted for the component of
required reserves. The data used in the study was compiled from the consolidated
DMBs monthly balance sheets and CBN statistical Bulletin. The model used
monthly data berween 1997 and 2001.

3.2 RESERVE REQUIREMENT AND MONETARY
MANAGEMENT IN NIGERIA

The Central Bank of Nigeria over the years has used reserve requirement as a
tool of monetary management. This is largely because of a dearth of alternative
tools of monetary management. Being a cash based economy with currency outside
banks sometimes being as high as 50 per cent of total money supply, the restricted
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menu of financial assets has heightened the shallowness of the financial system,
while the behaviour of interest rates (short term interest rates in Nigeria are not
as volatile as in the industrial countries), as well as the restricted supply of foreign
exchange (being predominantly from official sources), and the absence of a real
time gross settlement system, have all curtailed the efficacy of other tools of
monetary management, thereby necessitating the continued use of reserve
tequirement as a tool of monetary policy.

The Central Bank of Nigeria issues guidelines annually, prescribing levels which
all deposit money banks are expected to comply with and implement. Each
depository bank is mandated to maintain with the Central Bank of Nigeria, a
minimum amount of cash deposits expressed as a ratio of its total deposit liabilities.
The purpose of the reserve requirement is to complement OMO in controlling
liquidity in the banking system.

The prescribed ratio varies periodically with the monetary conditions. For
instance, in 1992, when the selective removal of credit ceiling on banks that met
specified objecaive cniteria was introduced, the minimum reserve requirement for
both commercial and merchant banks was increased from 3.0 to 6.0 per cent.
Banks were obliged to keep the balance on a daily average for a two-week
maintenance period. In 1996, reserve requirement was further increased by 2
percentage points to 8.0. Expectedly, the merchant banks were exempted from
the reserve requirements regulations owing to the peculiarity of their operations,
which preclude them from mobilizing savings deposits. (Table I).

Reserve requirements were further reviewed upwards to 12 per cent in 1998,
owing to the perceived build up of liquidity in the financial system, which remained
up-till year 2000. However in 2001, universal banking was adopted in Nigeria in
pursuance of the policy of promotng alevel playing field for the operators in the
banking system. This marked the end of the dichotomy between commercial and
merchant banks, and discriminatory policies affecting them, as all banks were
required to engage freely in both retail and wholesale banking,

Accordingly, reserve requirement was applied across the board to all banks
operating in the country and remained at 12 per cent (Tablel). To grant the banks
relief from the weight of reserve requirements, the proposal to pay a token of 4
per cent interest on reserves in excess of 8 per cent was introduced in 1998, The
deposit money banks accounts were credited automatcally with the accrued interest
regularly. ‘The mid-month and monthly returns rendered by banks were supposed
to enhance the monitoring of compliance. The base on which the ratio was
calculated ininally included banks total deposit liabilities embracing demand, time
and savings.
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to pay less cash reserve requirement and deposit insurance premium. Other reasons
are, to cover their weak position from over exposure and claiming compliance
with regulatng standards.

The consolidated domestic inter-bank claims and inter bank liabilides of the
deposit money banks are presented in (Table 3). Ordinarily, the claims, which are
assets of one bank, should be equally reflected on the labilities side of the
corresponding banks that hold the instrument. Given peculiar circumstances, such
as delays in postng of transactions arising from infrastructural deficiencies, a
float allowance of 5 per cent is allowed according to international best practices.
In the real ime gross settlement system where transactions are instantly credited,
the variance is expected to be zero. However, the analysis (Table 3) shows that the
variance oscillates between 18.9 per cent in the first quarter and 42.8 per cent in
the second quarter of 1999.

The variance between claims and liabilities maintain an acceptable level in the
last two quarters of the year. To some extent, the trend in the variance was replicated
in the following year. The worrisome aspect is the volatle nawre of the vanance
which exhibits large swings between positive and negative points. This implies
that often, the inter-bank mutual claims exceed inter-bank liabilines while the
converse also holds. Thus, the process of generating this event cannot be said to
be random, but rather a product of inherent systemic defects.

The explanation is that banks make back to back placements to bolster their
liquidity posinons without actually moving the funds. The accounts that are subject
to abuses include: inter-bank takings from other banks, money-at-call with banks,
placements with discount houses and unclear effects. This volatility could make
forecasting of reserves and other monetary aggregates difficult and render
monetary policy impotent.

The variance of the banks claims and liabilities are illustrated graphically in
chart IT below. Quarterly data for 1999 and 2000 was used for the charting. Although
the plot does not follow a regular pattern in the period, it exhibited a pattern that
confirms the non-randomness of the event implying that the outcome of these
events are manipulated.
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Figure 3
VARIANCE BETWEEN INTER-BANK CLAIMS AND LIABILITIES
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4.2 The Cost Component of Reserve Requirements

In 1990, the application of reserve requirement was discriminarory where banks
were debited according to the size of their deposits. Group A, were banks with
deposits above N1 billion, and their reserve requirements was put at 9.0 per cent;
Similatly, group B banks were those with deposits above N500 million but less
than N1 billion (charged 8 per cent), while group C were those with deposirs
between N100 - N500 million and had to pay 7.0 per cent, and Group DD were
banks with deposits less than N100 million and were debited 6.0 per cent. This
policy was abolished owing to the misconception that the approach was punitive
to the big banks with higher deposits base. Furthermore, it was also seen as an
attempt to dampen the corporate strategy of aggressive deposit mobilization and
favouring the risk averse and inefficient institutions. On the other hand, the
justification for the discriminatory application of reserve requirements was anchored
on the skewness of the financial svstem, which favours few banks.

‘Table 4 presents the share of deposits by banks. It indicates that 10 banks
control over 55.4 per cent of the total deposits, 27 banks contributed 31.3 per
cent, while 53 banks jointly shared a meagre 13.3 per cent of the total deposits.
The oligopolistic structure of the banking system gives few banks undue advantage
over other banks. In such a situanon, the activides of these big players could
influence interest rates and inter bank-lending rates, and could be 2 major source
of distortion in the financial system as well as failure of monetary management
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policies to achieve intended resules. Thus, the attempt at the discriminatory
application of reserve requirements was indeed a better choice.

Furthermore, total reserve requirements mopped up in the banking system
amounted to 118, 397.9 million in 2001. It should be noted that this amount 13
steriized and yields no interest to the depository money banks. This has cost
implicauons to the banks and their customers, in terms of interest paid to depositors
and the unearned income, assuming the banks traded with these funds.

The intention of the monetary authorites in paying a token interest (4 per
cent) on reserves above 8 per cent could be to reduce the burden of reserve
requirements on the deposit money banks. Although, the monetary authoritics
shared partly the costs of reserve requirement with the deposit money banks, the
cost which could be avoided by reducing reserve requirement is still enormous.
For instance, in 2001, the total funds paid by the CBN to the banks 1n intetest in
excess of 8 per cent amounted to N1.705 billion (Table 4).

4.1 The Models

Cash Reserve requirenient (crr) is used i model 1 as an explanatory variable
for changes in the monetary aggregates, prvate sector credit (PSC), exchange rate
(ner), treasury bill rate (tbr), call rate (call) and prime lending rate {plr). The
functional specification of the model is given as:

Y T N e 1)
Where:

Xt =lerr, = Cash Reserve Requirermnent
andy =1,2,...,7.

Thus,
Y, = Im, = Moncy Supply (M)
v, = Im, = Broad Money Supply (M,)
v, = Ipsc = Private Sector Credir
Y, = NLER = Nonmunal Iixchange Rate
A = PLR = Pnme Lending Rate
¥, = CALL = Overnight Call Rate
V. = TBR = Treasury Bills Rate

We specify the linear form of models 1 and 2 as:
Yoo & G K B (2)

Withy =1,2,...,7 as defined above.
Small letters represent logged variables.
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Equation 2 s the long-run or equilibrdum reserve requirement levels as explained
by the monetary aggregates, private sector credit and the rates. A prior, the vanables
have the following signs: 1m (-), lm, (-), Ipsc(-), ner(+), ple(+), tbr(+), and call(+).
A prion, increases in the crr decreases the quantum of money supply, through a
reduction in credit to private sector, and increases interest rates; while nominal
exchange rate appreciates. By implication, if a prion expectations are met, then
achieving the objectives of monetary policy through manipulating the cash reserve
ratio becomes easy. Thus, the monetary authorities would have a hold on money
supply and can therefore of certainty, determine acceptable monetary targets
consistent with price stability and economic growth.

The analysis was carried out within the ECM framework. This was adopted to
improve the esumates of the model. The OLS procedure was applied to test for
unit root using the Dickey Fuller specification for unit root test. A residual co-
Integration test was carried out to test the stationarty of the residuals. All variables
were stationary at first differencing,

4.2 Results and Major Findings

The esumates of model 2 are presented in Table 6 and 8 as equations 1 to 7
and 8-13, respectively. The error correcion models are presented in Table 9.
Thus equations (8-10), by subsutution, represent varying combinadons of money
supply M1 with prime lending rate, treasuty bills rate or call rate with other
explanatory variables, while equations (11-13), varies the interest rates in
combination with M2 and other explanatory variables.

Whereas the Adjusted R2 for equations 1-7 ranges between 60.5 and 99.37,
that of equations 8 to 13 range between 98.39 for equation 8 and 99.50 for equation
11 of Table 8. The results show that vanations in cash reserve requirement
sufficiently explain changes in the monerary aggregates, interest rates and the
exchange rate of equations 8-13.

While cash reserve requirement and its lag as well as the lag of money supply
affect present money supply as shown in equation 1, the lags of prime lending rate
and cash reserve requirement explained vanations 1n the prime lending rare, and
cash reserve requirement and the lag of nominal exchange rate, movements in the
exchange rate. However, cash reserve requirement could not sufficiently explain
varations in M1, private sector credit, call money and treasury bills rate.

The Akaike and Schwartz Information Criteria of the dynamic specificatons
of equatdons 1 to 7 and 8-13, indicate that model 11 of Table 8 was the best fit of
the various relatonships and was therefore chosen for further analysis.
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Whereas equation 1-7 show the effects of variations in reserve requirements
on the monetary aggregates and the rares. For purposes of this study therefore,
equation 3 (Table 6) is our model for analysis. The model has an adjusted R2 of
99.3. Our dynamic specification 1s given as:

Ipsc = 0.22 + 0.04lcrr + 0.951psc(-1)

Table 9 indicate results of the crror cotrection specifications for equations 1-
13 of Tables 6 and 8. The results confirm the superiority of equation 3 (chosen
carlier) over all other specificadons. Though other vanables exhibited vanous
levels of statstical significance when regressed against crr, the Schwartz and Akaike
Information Criterion became a basis for selectng the best fit model. Consequently,
our error correction specification as shown by equation 3 is of the form:

Ipsc = 0.19 + 0.04lcrr + 0.951psc(-1) - 0.14resid.

This spectfication which implies that changes in reserve requirement are
positavely related to private secror credit is contrary to a prior expectations. The
results indicate that the current level of private sector credit is explained by changes
in crr and its preceding level. .\ unit change in crr will induce a 0.4 per cent change
In current private scctor credit and 0.95 per cent vanaaon in the previous level
However, the failure of a priori expectation can be attabuted to the overwhelming
influence of informal credir transactions in the economy, which create a large
quantum of money outside banks, thus frustratung the efficacy of moncrary
management through crr (Otu et 2l: 2003). As such, the full effect of a crr policy
in influencing private seceor credit 1s undernuned, implying that crris not an efficient
instrument for monetary management.

Our resulrs reveal a weak relanonship berween M, and cash reserve. Perhaps,
this accounts for the large proportion of currency outside the banking sysrem,
which forms the bulk of the monetary base that 1s beyond the control of the
Central Bank.

Considering, the atrendant risk of lending to the private sector and the quest
to stay afloat, banks prefer to channel thetr resources to other investments such as
government securtnes and the lucranve foreign exchange market. The upsurge in
activittes in these markets in the face of hiquidity squecze mav give a wrong signal
and could be misinterpreted. This most likely could be a response to some degree
of demand/supply shocks, and not any rational behaviour based on the dictates
of the market or the efficacy of the policy instrument. Rather than hold more 1dle
cash balances cither as deposits or teserves with the Central Bank: it pays the
DMIBs ro invest in lower yvielding but more secure instruments,
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SECTION V
5.0 SUMMARY, CONCLUSION AND POLICY RECOMMENDATIONS

The reliance of monetary policy on the control of depository institutions’
reserves is gradually loosing its potency. This is because the targeted reserve position
of these institutions used in monetary management is only a fraction of the actual
reserve.

Secondly, since the operation of reserve requirement is not binding on the
DMBs, it gives them the leverage to manipulate their balance sheets and other
accounting records. Also, reserve requirement was found to constitute an
unnecessary cost to both the DMBs and the monetary authorities. The deposit
structure of the banking system reveals that less than 10 banks control over 55 per
cent of total deposits, thus giving them oligopolistic edge in the industry. The
application of reserve requirement across the board therefore gives them undue
advantage over others.

Empirical analysis showed a posituve relationship between private sector credit
and reserve requirement, thereby contradicting a priori expectations. This was
traced to the overwhelming influence of informal credit in the economy which
mars the full expression of reserve requirement as a tool for monetary control.

These findings have implications on monetary management. In order to improve
the efficiency of current monetary policy, the administration of reserve requirement
should be fine turned and enforced to ensure that they are binding on DMBs.
Specifically, a gradual reduction is advocated to enable the Bank concentrate on
monitoring the settlement reserves of the banks and other discount window
operations in controlling hiquidity in the system.

In conjunction with these policies, the monetary authorities should ensure that
the set optimal monetary targets for the purpose of estimating excess resetrves are
consistent with prevailling monetary conditions. These measures could be
complemented by policies that discourage a high proportuon of transactions in
cash. This implies that the cash deposit ratio would be lower, and thus policies
designed to target reserves of depository institutions would be more efficient.



38 CBN ECONOMIC & FINANCIAL REVIEW, VOL. 40. NO. &

REFERENCES

Bennett, Paul, and Spence Hilton (1997). "Falling Reserve Balances and the Federal
Funds Rate”, Federal Reserve Bank of New York, Current Issues in Economics
and Finance, April.

Batten, Dallas S, and others (1990) The Conduct of Monetary Policy in the Major
Industrial countries: Instruments and Opening Procedures, Occasional Paper No.
70, International Monetary Fund.

Bisignano, joseph (1996) Varicties of Monetary Policy Operating Procedures: Balancing
Monetary Objectives With Marketing Efficiency, Bank for International Settlements, Working
Paper No. 35, July.

Clinton, Kevin (1997) Inmplkmentation of Monetary Policy in a Regime with Zero Reserve
Requirements, Bank of Canada, Working Paper 97-8, April.

Clouse, James, and Douglas, Elmendorf (1997) Declining Required Reserves and the
Valatikity of the Federal Funds Rate. Board of Governors of the Federal Reserve
System, Mimeo, June.

Doguwa, S. . (1997) On the Stability of Monecy Multiplier Relations in Nigena: An
Alternative Testing Procedure. CBN Economic and Financial Review, Vol. 35, No. 1.
pp1-22.

Feinman, Joshua N. (1993) Reserve Reguirements: History, Current Practice, and Potential
Reform, Federal Reserve Bulletin, June, pp. 569-89.

Kasman, Bruce. (1993). .4 Comparison of Monetary Policy Operating Procedures in Six
Industrialized Countries, Federal Reserve Bank of New York, Reduced Reserve Requirements:
Alternadves for the Conduct of Monetary Policy and Reserve Management, Apal,
pp- 15-62.

King, Metyn (1994) Monetary Policy Instruments: The UK Experience, Bank of
England, Quarterly Bulletin, August, pp. 268-76.

Laufenberg, Daniel (1979) Optimal Reserve Requirements Ratios Against Bank Deposits
For Short-Run Monetary Control, Journal of Money, Credit, and Banking.



Otu and Tule 39

Montador, Bruce (1995) The Implementation of Monetary Policy in Canada, Canadian
Public Policy, March. Reprinted in Bank of Canada, The Transmission of Monetary Policy in
Canada, 1996, pp. 19-33.

Nnanna, O. ]. (2002) Policy Options for Achieving A Low and Sustainable Interest Rates
in the Economy. Memo to the Central Bank of Nigeria Monetary Policy Committee
Meeting, 8th May, 2002

Otu, M. F E. N. Egbuna, E.A.Essien and M. K. Tule (2003} "Informal Credit Markets
and Monetary Management in Nigerza CBIN, Research Department (Processed).

"Required Clearing Balances," Federa/ Reserve Bank of Cleveland, Economic Review,
Fourth Quarter, pp. 2-14.

Sellon, Gordon H., and Stuart E. Weiner (1996) Monetary Policy Without Reserve
Reguirements: Anatytical Issues, Federal Reserve Bank of Kansas City, Economic Review,
Fourth Quarter, pp. 5-24.Stevens, E.J. 1993.



40 CBN ECONOMIC & FINANCIAL REVIEW, VOL. 40. NO. 3

TECHNICAL APPENDIX 1

The multiplier model establishes the direct ink between reserve requirements and
monetary control. In its simplest form, the muluplicr assumes that all money (M),
is held in form of bank demand deposits (D).

THUS, M = 1D ottt s et s b 1)
Banks are requited to hold a fraction of their assets as required reserves, RR.,
against these deposits. This relationship can be shown as:

RR A HDD e eesecooeseness e sesmsss e st 2)
Depending on monetary conditions, the Central Bank sets the required reserve
ratio (A), at a value between 0 and 100 per cent, and also supplies the reserves. The
ratio currently is 12 per cent in Nigeria. Rewriting equation (1) yields

RR
SO PO ST UUPPUP PR PP URYPI O T VPP PPPSS PSSP 3
X &)
And substituting equation (1) into (3) results in equation 4:
RR
e e SRS A SRR R eEA SRR R @
A

Equation (4) implies that money supply is a multiple of reserves, and the
multiplier (1/ ) provides the link between changes in money supply. Expectedly,
the multiplier is determined by the level of reserve requirements, implying that the
higher the required reserve ratio, the smaller the multiplier.

The current practice is to explain the determinants of money supply in terms
of the monetary base or high-powered money, being the base for the expansion
of bank deposits and creation of money. Money supply varies directly with changes
in the monetary base, and inversely with the currency and reserve ratios. The use
of high powered money consist of the demand of commercial banks for the legal
limit with the central bank and excess reserves and public demand for currency
notes. We define high-powered money as:

H=CHRR+ER (oo, )

where: C = Currency, RR = Required Reserves, and ER = Excess Reserves.

A bank's required reserve is a functon of its total deposits. However, banks
usually hold reserves in excess of its required teserves, and they do not advance
loans up to the legal limit but well below it so as to enable them meet contingent
cash requests or adverse clearing balances. Money supply is therefore determined
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by the required reserve ratio and the excess reserve ratio of DMBs. Whereas the
RR ratio (RRr) measures the ratio of required reserves to deposits, the Err measures
excess reserves to deposits. Demand for curtency by the public is expressed as a
proportior. of bank deposits where Cr = C/D, C being the curreacy and D, the
deposits. The currency rauo is influenced by changes in income of the people, use
of credit 1astruments and uncertaintes associated with economic activities.

Thus, if we define money supply (M) as bank deposits (D) and currency outside
banks (C), then the money supply identity can be written as:

Defining high powered money (H) as currency outside banks plus required
reserves (RR) plus excess bank reserves (ER), results in the reladonship expressed
in equation 5. But the relationship between money supply and high powered
money can be expressed as the ratio of M to H. Dividing equation 5 by equation
6 yields:

M/H = 1+ (C/D)
(C/D)}+RR/D}H(ER/D} .ovvcvicecviiciinims i, (7

Substituting Cr for (C/D), RRr for (RR/D) and Eir for (ER/D), we have equation 8.

M/H = 1+ Cr
Cr+ RRr + ERf ot crse e (8)

High powered money is therefore given as:

H= Cr+RRr+ERI (M) oot svesase et stese e ennesnes )
1+ Cst

and money supply is given as:

M= 1+ Cs
Cr RRIF ERY coooioeooesoetseeosssenssoeesoers s ssresessssesssssrssssone (10)

Equation 10 which defines money supply in terms of high powered money
imply that the higher the supply of high powered money, the higher the money
supply; and the lower the currency, reserve and excess reserve ratios, the higher
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the money supply, and vice versa. The path of equation 10 given as:
1+ Cr
Ct + RRr + ERr o (11)

- Is the money muldplier ({) which relates the money supply and high powered
money function by the identty:

M SR Hocoroeeeeessesesssssssssss e sssssssssssessssssss s sssss s snsess 12)

Equation 12 expresses money supply as a function of Aand H. But the size
of A is influenced by the currency ratio (currency outside banks), the required
reserve ratio and the excess reserve ratio. The lower these ratios, the lower the
value of A, and vice versa. A stable A will enable the monetary authorities to
manipulate M by manipulating H. However, the stability of A depends on the
stability of the currency ratio and the resetve ratos or on offsetting changes in the
reserve ratios. Since the reserve ratios and the currency ratio are subject to change,
the money multiplier is highly volatile in the short run. The success of monetary
management through the multiplier approach largely depends on the efficient
estumation of reserves.

APPENDIX II

The procedure used for the Dickey Fuller Unit Root test is of the
form: Ax = ﬂoxl_} + Z,B;Axbi + gt. The test s to verify if X | = 0. Thus, H
> bt = 0 indicating that the series X, contains a unit root and is therefore non-
stationary and the alternate hypothesis H : bl < 0, indicates that the series is
stationary. The data was corrected for both serial correlation and heteroscedasticity
using the Phillip-Peron and ARIMA specifications test. The Phillip-Peron test
used was conducted on four truncation lags as suggested by the Akaike and Schwartz
Information Critetia and the Newey-Nest Test.
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Table 1
RESERVE REQUIREMENT AND LiQUIDITY RATIO
Yea: [Class Of Banks [Binding Period CRR % | LR %
1980  |A - N1billion or more End-Month 9 30
B - N500 million but less than N1b End-Month 8 30
|C - N100million or less than N500m End-Month 7 30
D - less than N100m End-Month 6 30
Merchant Banks End-Month 5 225
1991 Al Banks End-Month 3 30
1992 |All Banks End-Month 3 30
1993  |All Banks Daily Average 6 30
1994  |All Banks Daily Average 6 30
1995 JAll Banks End-Month 6 30
1996  |Commercial ( Merchant exempled) End-Month 8 30
1997  |Commercial Banks End-Month 8 30
1998 JCommercial Banks End-Month 12 40
1993  JCommercial Banks End-Month 12 40
2000 Commercial Banks End-Month 12 40
2001  |Dep--* Money Banks End-Month 125 40
2002  |Deposit Money Banks End-Month 12.5 40
Source: Compiled from Monetary and Credit Policy Circulars of various years.




QUARTERLY TOTAL DEPOSITS, DERIVED CASH RESERVE

Table 2

REQUIREMENTS OF DEPOSIT MONEY BANKS

Cash Ressrva Cash Reserve

Total Requiremaent Requirameant
Month Deposits {CRR)" {CRR} [CRR*-CRR) M2 Growth CRR Growth
Jan-99 3237.2 8.9 28 109
Feb-98 3378 8 408 28.8 14 12.4 6
Mar-89 38111 43 3 38 4 4.9 15.9 5.3
Apr-89 3727.5 447 291 15.6 12.1 $9
May-88 4515.9 54.2 40.7 135 308 14 6
Jun-89 43083 $1.7 43.7 6.1 208 17
Jul-g6 4280 8 511 44.5 88 18.2 529
Aup-99 44247 $3 1 40 6 8.5 168.8 14.4
Sep-99 4008.9 55.3 47 3 8 247 B4
Oct-90 4218.7 508 40.4 1.3 18.7 10.9
Nov-80 5015.4 80.2 50 10.2 34.8 73
Dec-29 47835 57.2 48.3 k] 331 41
Jan-00 4292 3 51 % .7 -12.5 -7.3 297
Feb-00 5008.5 801 50.4 1.7 i3 18.9
Mar-00 55227 68.3 64.2 2.1 13.7 30.4
Apr-00 5840 3 87 7 898 -1.8 14.5 8.7
May-00 5718 5 06.6 738 -4.9 15.5 253
Jun-Do 8509 0 792 73.% 57 28.2 14 4
Jul-00 6051 .4 83.4 75.3 6.1 347 8.2
Auwg-00 a840.4 a8z 79.4 27 A58 ]
Sep-00 88055 829 71.1 11.7 37.8 -3.2
Qct-00 7117.2 85 .4 731 12.3 40.7 29
Nov.0o0 6917 8 83 742 8.8 41 -85
Dec-00 7021 a4.3 751 9.2 48.1 56
1-dan 76771 82.1 72.2 19.8 55 12
1-Fab 8619.2 1058 76.2 29.6 18.3 28
1-Mar #1451 109 7 968 2 13.0 23 281
1-Apr 0614.2 117 & 907 27 1 24 4 258
1-May 8855.8 1168.3 02.7 258 25 8 217
1-Jun 85771 1148 113.2 1.7 219 177
1-Jul 8543 2 1145 1135 1 227 251
1-Aug §596.3 11582 1138 1.3 211 228
1-Sep 101%8 .3 1219 117 49 281 .4
1-0¢t 10005 9 1201 1168.7 04 26 4 55
1-Nov 8875 % 119.7 121.4 1.7 27 9 68
1-Dec g471.8 1137 118 .4 .2.7 27 -0 5

CRR* = Derived from Total deposils as reaportad by banks
CRR » Defived from Banks Resarves with the CBN
TOD = Total Depasits of the Domastic Money Banks

F
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Table 3
Doemestic Inter-Bank Claims and Liabilities

Jun-00

Domestic 88,628.90
Blla Discountad from Bank 7.0
Money at Call 8,227.00
Intar-Bank Placemoant 20,485.00
Balancas Haid with Banks 30,752.00
Loans and Advances to Banks 2401
Checka for Collection 15,815.00
Inter-Bank Llabllities 119,019.00
Balances Hekd for Banks 7.300.00
Money at Call from other Banks 0.423.00
Inter-Bank Takings 17,550.00
Uncleared Effacts 67,896.00
Loans and Advances from Banks .
Bankers Payments 14,750.00
Variance of Claims and Liabiities -29,¥98.00
Varencs of Piacemants and Takings

COMPUTATION OF CASH REBERVE AND DEPOSIT LIABILITIES OF DMBs

Descrpition 2001 2000

CRR Computation AQGREGATE A B [+] ADOREGATE A B [4
Nurmber of Banks/1 10 27| 53 10 27 53
Total Deposit Liabiifles {N'rmiflion) 947182.91| 524739.33| 206468.25| 125875.33 702104.5| 3B4051.16| 226077.65] 9197569
Dwposit Liabilittes as a percentage of Total 55.4 31.3 13.3 54.7 32.2 13.1
{1) Fiat Appiication of CRR
CRR at 12.5%(Milian} 655924 37058.5 15746.9 48008.4 28250.7 11487
of which 8% Is interest free 419791 237175 10078 30724.1 18086.24 7358.1
Excess of 8% aftracts interest of 4.0% 23613.3 13341 5668.9 17282.3 735 4139.9
4% on interest bearing component 844.5 533.6 226.8“ 8813 406.9 165.8
Total CRR from A+B+( 118367.8 [1g1 LK1
Cost of CRR to CBN 1704.9 1283.8
Cost to DhBs* 30040.1 273821
TOTAL COST OF CRR TO THE BANKING SYSTEM 33643.0 2088439
Money Supply (M2)(NWilllon) 13188689.2 1038079.5|
TOTAL COBT OF CRR AS A RATIO OF M2 29 2.8
TOTAL COST OF CRR AS A RATIO OF DEPQSITS 4.1 4.1

b L pup niQ
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Table 5

ADF AND PHILLIP PERON UNIT ROOT TESTS OF THE VARIABLES
(Intercept, No Trend included)

Phillips
ADF Peron
Test Statistic Test Statistic
Variable/Lag Length 1 4
Money Supply (M1) -5.749667 -8.482266
Log Money Supply (LM1) -£.202375 -9.176410
Broad Money Supply (M2) -4.929027 -7.680019
Log Broad Money Supply (LM2) -6.200549 -9.384060
Private Sector Credit (PSC) -3.722498 -7.365234
Log Private Sector Credit (LPSC) -5.542432 -8.509147
Cash Reserve Requirement (CRR) -5.306307 -£.893426
Log Cash Reserve Requiremant (LCRR) -5.984315 -8.299234
Nominal Exchange Rate (ner) -6.088062 -5.818100
Prime Lending Rate (Prime) -10.554190 -14.993590
Treasury Bill Rate (tbr) -5.002787 -6.292076
Ovemight Call Rate (cali) -6.479048 -11.070920

Note: All variables wera stationary al the first level of differencing.
The ADF and Phitip Peron Test was conducted on 1 and 4 truncation lags, respectively.
The MacKinnon Critical Values for the rejection of the hypathesis of a Unit Root is given below:

ADF Critical Values

Philips Peron Critical Values

1% = -3.5478 1% = .3.5457
8% = -29127 5% = -2.9148
10% = -2.5937 10% = -2.5932
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Table 6

ADF RESIDUAL COINTEGRATION TEST
{intercept, No Trend included)

ADF

Test
Equaticn Coefficient t-statistic Statistic
Equation 1 -1.0212 -5.2697 -5.2697
Equation 2 -1.0606 -5.2527 -5.2527
Equation 3 -0.9792 -5.0101 -5.0101
Equation 4 -1.0905 -5.2393 -5.2393
Equation 5 -1.1854 -6.4486 -6.4486
Equation 6 -0.9080 -4.6759 -4.6759
Equation 7 -1.1140 -5.7844 -5.7844
Equation 8 -0.9273 -4.5333 -4.5333
Equation 9 -1.0037 -4.7361 -4.7361
Equation 10 -0.9367 -47150 -4.7150
Equation 11 -0.8745 -4.3941 -4.3941
Equation 12 -1.1471 -5.8140 -5.8140
Equation 13 -0.9799 -4.9961 -4.9961

Note: All variables were stationary at their levels




RESULTS OF DYNAMIC SPECIFICATION OF VARIOUS AGGREGATES ON CASH RESERVE AND LAGGED VARIABLES

Table 7

Equation 1 | Equation 2 | Equation 3 Equation 4 | Equation5 Equation 6 Equation 7
Variables LM2 LM1 LPSC PRIME NER CALL TBR
C 0.3610 1.3328 0.2162 -10.9489 -32.6689 -2.4720 3.7730
{1.2492) (1.5240) (0.8131) (-2.8417) {-2.6560) (-0.3445) (-1.0951)
LCRR 0.4051 0.0796 0.0430 - - 5.3601 0.5482 0.5306
(6.9971) (1.8516) {1.9947) - (2.7811) {0.7618) (1.3551)
LCRR(-1) -0.3476 - - 1.7673 - - -
{5.5423) - - (2.9677) - - -
LM2(-1) 0.9273 - - - - - -
(20.0933) - - - - - -
LM1(-1}) - 0.8288 - - - - -
- (8.0883) - - - - -
LPSC(-1) - - 0.9486 - - - -
- - (28.3785) - - - -
PRIME(-1) - - - 0.5962 - - -
- - - (4.2917}) - - -
NER(-1) - - - - 0.7343 - -
- - - - (7.4338) - -
CALL(-1) - - - - - 0.8772 -
- - - - - (10.3358) -
TBR(-1) - - - - - - 0.8803
- - - - - - (11.0525)
AR(1) -0.1478 -0.0661 -0.1071 -0.2255 0.3643 -0.3256 0.2661
(1.0276) (-0.4013) (-0.7848) {-1.3988) {2.0744) (-2.3338) (1.6439)
Adj. R? 99.37 83.87 99.31 89.88 98.31 60.47 92.80
SE Reg. 0.03 0.06 0.03 0.85 1.50 3.61 0.85
DwW 1.88 1.94 2.03 2.10 1.87 2.00 1.98
Akaike Inf. Cr| -3.9277 -2.6101 -4.0059 -2.5706 3.7190 5.4696 2.5745
Schwartz Cril -3.7500 -2.4680 -3.8637 2.7126 3.8615 56117 2.7166

Figures in parenthesis are t-values.

6 am puv mQ
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Table 8
RESULTS OF DYNAMIC SPECIFICATION OF CASH RESERVE ON OTHER AGGREGATES
Varlables Equation 8 Equation 9 i Eguation 10 Equation 11 | Eguation12  Equation 13
c -0 8469 -2.1455 4.3142 -0.5779 -1.5031 -1.0541
(-1.09756) {-2.3024) {3.4256) {-0.4501) (-4.0122) (-1.9192)
LMW1 0.1213 0.2253 0.4200 - -
{1.0817) {-1.8701) (2.8986) -
LM1(-1} - - 0.3132
- - (-2.1474) - -
LIK1(-5) - - -0.4066 - -
- - {-3.4557) - .
L2 - - - 1.0911 1.2936 1.3105
- - {8.1809) {10.0596) {8.8722)
LM2(-1) . . -0.6343 -0.5758 -0.9931
- - . (-2.5273) (-3.5134) (-5.2910)
LPSC 0.7233 0.9058 0.9128 0.4897 - -
(-3.5431) {-2.8987) (3.3966) (2.7402) -
LPSC{-1) -1.3265 -1.5054 -0.9202 -0.6075 - -0.9297
(-3.5430} (-3.9742) {-3.3286) (-3.9336) - {-4.0512)
LPSC(-2) . - - - - 0.3181
- - - - (3.9791)
LPSC{-3) 0.5960 - - 0.7920 -
{2.6091) - - - (5.8519) -
LPSC{4) 0.6435 - - -
{-2.9863) - -
TBR - - - - - 0.0016
. - - . - {0.5196)
PRIME(-1) - - - -0.0161 .
- - - (-2.0306) -
PRIME(-3) - - 0.0526 0.0338 - -
- - (4.9416) {5.4673) - -
PRIME(-5} - - - 0.0160 -
- - - (2.6777) - -
CALL{-1) . - - 0.0062 -
- - - {5.3353) -
CALL{-3) - -0.0038 - - -
- {-1.9437) - - -
LCRR{-1) 0.9476 0.8923 0.8661 0.5582 0.7401 0.8361
{17.8516) {16.1163) {(15.1312) (3.4688) (16.4350) {12.1517)
AR(1) 0.1423 -0.1036 -0.0416 0.6646 -0.2029 0.0442
(-0.9422) (-0.6518) {-0.2687) {3.7873) -1.4149 {0.2738)
Ad]. R? 68.39 96.43 98.75 99.50 99.49 99.26
SE Reg. 0.07 0.07 0.06 0.04 0.04 0.49
DW 1.90 1.93 187 1.98 2.01 2.00
Akalke Inf. Crit]  -2.3189 -2.3839 -2.6092 -3.5130 -3.4609 -3.0602
Schwartz Crit. -2.0857 -2.0719 -2.2777 -3.1446 -3.1716 -2.7734

Figures in parenthosis are t-values.




l Table § I
“ RESULTS OF THE ERROR CORRECTION MODELS OF VARIOUS AGGREGATES
t [ITTITLR] Equatien 3 Equatitn 3 Equalion 4 Equation § l Equntion & Equaton ¥ Equation & Equation ¥ Equavicn 10 Equeten 11 Equation 12 |Egustien 13
Veriablas LM LMY LPRC PRIME NER CALL TBR LCRR LCRR LERR LCRA LCRR LERR
[ PEITH 13088 01497 -4 3404 -30.8083 g eovd -3 2031 -0.9048 -2 1864 41734 -0 1388 15042 1 08049
113881 [AR-T 201 07735 L0 BTy (-4 4458y 10 k) =4 2913 =Y DEB0Y 2R 13 DRROD) 10 7311) 113 379 P2 oAz
LGCRR oo D 0B12 00435 .} L] 4 Baos D 3754 04508 . - - . .
7 1243} (1 79t4} (1 8038} (-0 9182, t-4 8223 (0 3713y 11 8401 - . . . .
tCRR{-1} -0 3481 - - - 09371 03854 08242 [RELE 07178 9 e314
(-3 3778) - (15 0881 (14 1584} (12 838y (10 4801} 1134841 112 1033
‘ LA2(-1) R A1 2] - - - - B - -
{18.8547) - - - - - - B - -

1 [T 1] . oe1R 02299

| - . (1 1481, {17887, - |

| (Y TTR1Y B 00204 - - 2 0574 ‘

(73540 - - - - 10 4812)

I L8} - - - 8194 -

- - - 12 8507) - -
’ L2 - - - - [ LR 1 2685 31z

- Ty 110 3580 187287y |

” TR . - . 07883 aseep -6 9040

- - . - - (-4 5188 (-14580 {-3 0480
h L . . arem a a0u 98121 0 sdas . .

‘ (2 4884d) X 8374) Ay {-2 013 - .

f LRSC{-1} - 0.9503 - - -1.3288 -t 4881 -0 8134 0 5445 121 -0 RdS5T

l - - {23 3847} - - (-).8441) (-38770) (2 64393) (-1 #01) (-6 4793) (-4 0339)
LPRC{a} - - - . - . . 5 ezB7

‘ . . . . . . (3 haas,
LPBC{d)} - - 0514% - - (R4 ] -

, - - 2 0339, - LRSS
LPSC{-4} - 6378 - B

. 2 8822} - )
TBR - - - - asg?y - - LAY ]
- 18 BEE D) - . 08492, |
PRME]1) - 0 ap22 - . - -0 0759 -

‘ - {-4.01618) - - (-3 0340)

rRmE(d)} - - ¢asar U424

- - (4 3029 {8 1228)
PRIME{-S) - - B - - £ 0058

- - - - - 0723 .
CALL{-1} D 8457 - - 0 0oBZ

- - -8 3908 - . - (4 7358)
CALL[-2} - - - - . - - -0 Qod1 - -

- - . 11 9008 I

LCRAY-1) - - - - -
NEaf-1} - . . . 07871 - . -

' - - - {14 3700 - - . . - . l
Resldual 01397 -0 oeas 01377 03473 -0 3579 0 2520 -6 1031 05292 ¢ 5284 o 2108 0 O04ER
o101y (-0 e274) (B 3029) {0 @340} (-2 4739y (-1 8798) {11187} (08214} {9 1744) 130773) {13573 192617y 4{

AdL BT 14.02 wn M [1XH 1.0 [TED " [ CX TEY] i
BE Reg. 0 142 bX 1} AL} e.07 o008 4.0d 004 008
pw 5 200 2.00 1.08 1.08 1.04 .07 .08 EX 1] .00
Akuika (nt. cm.l -3.83 -4.04 14 S0 180 “12.38 -2.82 .44 348 -31.04
iL Schwpric Crit. 378 3.0 178 [N 13 274 -3.08 232 307 ERI) -3 TH
Flguies in L are b ply w Equations 1-1), respectivary
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