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INTRODUCTION
Rocent Monetary Policy in South Africa has besen highly inflationary.

This i= self evidont on an inapection of the behaviour of the
important monetary aggregates, The rate of growth ef money and
near money was roughly 23% per annum in 1973 and continued

to grow at about 20% per annum to June 1976. Clearly the acecal=-
eration in the rate of price increases over the same period

has not been coincidental.

It is not, however, the purpose ef this paper to explein why rapid
increases in the money supply ere inflationary er why sharp fluct-
uations in its rate of growth are destabilising. This is taken for
granted and substantial suppert for these surely uncontroversiszl
propositicny can be found in the recent literature. The object of
this paper is to'inveatigate 2losgely the monoy cupply procesa in
order to explain how the present inflation in South Africe came about

and what therefore we may hope to be able to do about inflation,

The rate of growth of the money supply has not been regarded by

the South African monctary authorities as an appropriate target for
monetary policy. Instead policy attention has been concentrated on
a variety of credit market phenomena, Control has been exercised
over the level and structure of interest and deposit rateu. The
authorities have also paid particular attention to the level of
excess liquid asseis of the commercial banks and have periodically
varied the baaks required liquid asset raﬁb_ The Heserve Bank have
indicated their concern with the supply of bank credit and have

imposed and removed ceilings on bank ilending to the private sectsr.

The objects of monetary policy in South Africa nhave often been stated
as the usual desire for internal and external stability. The acceler-
ation in the rate of increase of prices after 1970 points to an
ebvious failure to satisfactorily realize at least one of the
objectives of policy. It is the ceontention of this study that the
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1/ For details of policy interventions and official explanations
of these see the Quarterly Bulletins of the South African Reserve
Bank.



Our study will indicate that the balance of payments wvas . the
major influence on interest rates and therefore on money supply
growth in South Africa., We will show that this is true even for the
period of international monetary turbulence between 1971 and 1974,
We will show therefore how the largely benrign neglect of money
supply aggregates before 1970 became malignantly inflationary

therecafter.

The all important background to the recent South African inflatioa

is that the United States dollar standard to which we woere linked and
which had ultimately loocked after our money supply became increasingly
suspect in the 1960's and in 1971, collapsed. 4 This is not to say
that our own inflation was unavoidable. Our inflation was avoidable
but it could not have been avoided without abandoning the previous
neglect of the money supply. The conscquences of this nzglect are
revealed with a vengesnce in our present rate of inflatiu. The

check on monetary expension provided by normal balaince of payuents
relationships and fixed exchange rctes becane inopsrative after 1971
and direct control of the money supply rhould have Le2n put

in its place., Had this been done and cur own menatary expansicn
limited to say about 10 per cent per anaum growth un avarage over

the last few-years South African excheng: raics would have strongticnad
substantially apainst the rest of the world and sg¢ havre offeet

part of the effect of higher import prices,

The South African monetary authorities singuiasly failed to make

this response., They sarried on their monetary polizy as if nothing
fundamentally had cuangped with the wesult that Mm:zause
of highly favourable balance of oyt developmants afiee 1975

the money supply expanded very rapidly.s Furtheraore, even aftar the
balance of payments ceased to be as stiongly favourabvle, ineraases

in the price of gold during 1974 increasod the real value of the
Reserve Banks gold reserves, In the ebgence, therslore, of any

effective balance of payments constraint but with oflizizl concern
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1/ For a recent interpretation of U.S. uéﬂeﬁzry molicy ‘n the 'GI's
see Jifrg Niehana, Howv to Fill an Eupiy Shell, Thae Amcrican
Eccnomic Review, May 19956 p. 177.
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have been supported by accommodating foreign borrowing by the Treasury
and otheéer public sector borrowers. Unfortunately for the achievement
of balance of payments stability at preferred exchange rates government
finance came to rely increasingly on money creation in 1975, Degpite
the balance of payments high rates of moretary growth came tc be
perpetucsted by the unwillingness of govermment to avoid inflationary
finance. The incrsase in the central governments damands for domestic
crodit is revealed in figure 2 . It shows  how the earlier
errors of monetary emmission came to be replaced by classic

inflationary commission,

Part 1 of this paper provides a detailed explanation of the money
gupply process iﬁ South Africa. In Part II a simple money supply
model will be prepared and the evidencs2 to support it presented,

The conclusion will draw in the implications of the anzlysis for the

futnre conduct of monetary policy,

The study provides an analysis of monetary developuents in South Africa
that differs from the official method. Some atiempt however will be

made to reconcile the alternative approaches.

PART 1

An all=-important monatary relationship is that between the money supply
and what is called the money base, or more evocatively the high
vovered money of the system, The meney bass« econsists of the sum of
coin, notes and other non~government deposit liabilities of the South
African Reserve Bank., The coin, notes and privetely held deposits
(nainly commercial bank deﬁosits) with the Reserve Bank constitute the
cash reserves of the monetary system, The money supply i3 erected

upon this foundation., The monsy bazse~money supply relationship, the
money multiplier, depends on a number of factors, For example, the
cash reserves banks prefer to hold and are required to hold against
their daposit liabilities will in part determine this multiplier, The
preferences of the public to hold either bank deposits or alternatively
Reserve Bank notes also influence the multiplier as do their preferences

for current rather than time deposits. The authorities therefore

1/ See Karl Brunner and Alan H Meltzer, Liquidity Traps for money, Bank
Credit and Interest Rates, The Journal of Political Economy,
January - February 1968, .



The money base will have increased. When the balance of payments.
is unfavourable the banks will draw on the Reserve Bank for foreign
exchange. The money base decreases, ¥When the Reserve Bank buys
securities from the public or the banks the deposit accounts of the
commercial banks with the Reserve Bank will be credited, When the
Reserve Bank sells securities commercial bank deposits will decrease.
Similarly whan the Treasury receives taxes or the proceedsz of loan
issues the government balance with the Reserve Bank increases while
those of the commercinl banks decrease, Accordingly the moeney base
decrecases. The opposite results occur when government spends, If
the governmoent balance is gubtracted from the domestic sacurities
held by the Reserve Bank one gets what is called the Net Domestic
Asset position of the Reserve Bank, i.e. Monsy Base (MB) = Foreign
Assets (FA) + Net Domestic Assets (NDA), It has not been thought
usz2ful to distinguish between thgee cash reserves thelﬁanks or

discount houses acquire from the Reserve Bank (borrowed reserves) and.

. these acquired by running down excess liquid assets or via open market

operations,

The money base over any period responds to changes in the sum of the
foreign assets and the net domestic assets of the Reserve Bank, As
suggested previously when the moncy base increzses the money supply
will tend to increase unléss the banks prefer to hold excess cash
reserves, Howvever the causation may well rum the other way because of
the opportunities the discount houses and banks have to borrow from
the Reserve Bank, If the money supply expands indepandently of the
money base the banks will reéquire extra cash reserves to meet their
require?! cash reserve ratios, To do smo the banks may recall funds
from the discount market aﬁd the discount houses may in turn approach
the Regerve Bank for additional assistance. If the Recserve Bank
supplies additional reserves in this way or if the banks and discount
houses start reducing their holdings of-Treasury Bills and ether
government securities and by their doing so redemptions of government
debt exceed new debt issues, the government balances at the Reaserve
Bank will decrease and the money base will increase., In such circum-
stances changes in the money supply will have led changes iﬂ.the money

base, Clearly, if the Rescrve Bank did not provide extra reserves in
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the Reserve Bank and net domestic assets will automatically increase,
Again the degree of pressure on the net domestic cssets position

will depend on the simultaneocus bouyancy of demand for bank credit,

The stronger the demand for bank overdrafts the higher the level of
market interest rates and the greater the tendency for net domestic
assets to expand. Again the increase in NDA may be smaller or greater

then tha decrease in rererves,

These are some of the automatic effects., On the ether hand the impact ef chan-
ges in reserves on net domebtic asscts will alsc depend, as intimated, on

the relationship between the costs to the banks of acquiring or

holding additional liquid: reserves. , and the returns to be gained

from other kinds of bank lending. The costs to the banks of holding

liquid reserves or acquiring additional reserves is reflected in the

rate of intorest obtained on liquid assets or implicitly by the rate

charged by the Reserve Bank for accommodation. If the borrowing from

the Regerve Bank is undertaken by the discount houses after the banks

have reczlled funds from them, this will be reflected in the discount

houses call -rate,

The importance of the interest rates available on liquid assets and the
rate charged by the Reserve Bank relative to the returns available from
additional other bank lending should be apparent, The greatar the
differences between the cost of and the returns from additional bank
lending to the private sector the faster, it may be assumed, will

tend to be the rate of expansion of the money base,

These differences in interest rates will be maintained if the interest
rates on liquid assets, controlled by the authorities, do not respond
to changes in the conditions effecting market demands for and supplies
of funds. In an upswing phase of the business cycle, associated as

it will be with additional demands for credit, any tendency for these
rates to lag behind will cause the money base to expand procyclically.
Notice in figure 4 lowthe Treasury Bill Rate came to lag hehind the
market determined, negotiable certificate of deposit rate in 1972

and 1973 . In the downswing phase, as market rates approzimate

official rates more closely, the tendeuncy to repay the Reserve Bank
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relationship between local and foreign intereat rates. With the
expansion of the money supplyjand unless the demand for funds continued
to increase propertionately(or more than proportionately%iocal interest
rates would tend to fall, Depending then further on the trend in
credit markets abroad,any relative decline in local interest rates

will influence the capital account of the balance of payments. If
conditions unattractive to foreign borrowing persist the Lalance of

rayments will sooner or later turn around.

Let us assume at a further stage in the cycle that the balance of
payments then becomes unfavourablé. As the foreign reserves decline
the net domestic assets of the Reserve Bank increase and the ultimate
effect on the money base will then depend on the inverse relationship
betwoen them, The net effects on the money base thorefore will come
to depend on the demand for funds in tha economy and the opportunity
costs to the banks of lending to the private sector. If the demands
for funds remain bouyant and the official intorest rate structure
remains unchanged net domestic assets will expand relatively quickly,
local interest rates will remain low, and no .adjustments to the changed
balance of payments situation by way of roductions in the money supply

will have been effected,

If the balance¢ of payments deficit continues, sooner or later, the
authorities out of their concern for fixed exchange rates will take
action. They may tighten exchange and import controls. If such
measures prove inadequate they would be forced to adjust their

interest rate structure. Official interest rates will then be increased.
Consequently local free market rates will tend to rise relative to
foreign rates. If official rates rise relative to other locil iInterest
rates and local rates rise relative to .foreign rates, these adjustments
will serve to take the pressure off,firstly,the net domestic ascets
position, thereafter the money supply,and subsequently the balance

of payments,

In this way, out of concern for the balance of payments and by way of

the adjustments made to interest rates,the money supply will have
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and other special approved securities in their portfolios with the
effect of guaranteeing a minimum demand for government securities
independently of the rate of return offered. The requirement of banks
to hold minimum and variable minimum proportions to deposits of
"liquid" assets form an important part of the captive market. By
calling for increased minimum holdings of liquid assets the authorities
may avoid, as the assistance of the captive market may generally help

aveid, increases in the money base as a method of finaneing government

expenditure,

Our monetary analysis has given comparatively little attention to the
banks liquid asset ratio. The monetary authorities however, as has
been mentioned, do pay particular attention to the liquid asset ratios
of the banks of which the e¢ash ratio is o part, Ye will now attempt
to shov how the effect of changes in required liquid asset ratios

may be casily reconciled with the money base anaclysis,

Any extra demands for liquid sssets by the banking system, whether
induced voluntarily, or acquired under compulsion of increased liquid
asset ratios, have the same effect on the net domestic asset position
of the Reserve Bank. The net effect .is an inqrease in the exchequer
balance with the Reserve Bank and soa decline in net domestic assets,
The same results would follow from any net increased demands

for government securities of whatever kind,

It is, hovever, very important to make the distinction, ‘a distinction
that is seldom made in the Soﬁth African monetary context, between
actual, required and desired liquid asset holdings. It should be noted
that any required holdings of liquid assets are not really liquid in
the proper sense of that term, Since the banks are required to hold
them they cannot be sold and used for any other purpose., The banks

are therefore locked into their required liquid asset holdings.

If the bank wishes to preserve some portfolio flexibility it wvould

have to hold genuinely liguid assets in excess of the required asset
holding. Therefore actual liquid asset holdings at any moment in

time are usually in excess of required liquid assets and may be greater
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One important part of any explanation of the banks demand for excess
liquid assets would be their consequent ability to satisfy extra demands
for overdrafis, If such demands are met automatically the banks’
liquid asset holding decline and the Treasury balance decreases, The
money base accor&inély increases, It is such a possibility, inherent
in banks holdings of excessg liquid asset reserves, that so excite the
concern of the authorities. Nevertheless the authorities cannot
prevent the banks holding such reserves, What the authorities are able
to do is to make such éxcess holdings more attractive, either by per-
iodically calling for extra required liquid assets .or, less directly,
by raising the rate of interest paid on gevernment securities, includ-
ing Treasury Bills, In addition the Reserve Bank may make its own
borrowing and rediscounting facilitieos more costly so as to discourage
reliance upon them. It should be understood therafore that excess
liquid assets by no means necessarily imply inflationary increases

in the money supply. It is only any excess of actual over desired
liquid assets that have this implication, The banks excess liquid
asset position indicates the degree of excess demand for bank credit.
When excess liguid assets f;ll demands for credit are abnormally high,

Similarindicatiens are provided by the NCD - Treasury Bill differentiale

Financing government expenditure by means of Treasury Bills or indeed
even non-interest bearing government debt is not neceassarily inflation-
ary or even necesszarily ncre inflationary than financing the same
expenditure by issues of ioung term debt., If the extra holdings of
Treasury Bills are voluatariiy held there need be no further repercuss-
ions for the system, I¢ Is only the actual not potential attempts to
switch out of liquid asme®n that other things equal will increase the
money base and the money supply. The role that needs to be played by
appropriate interest rates to discourage any revealed preference for
private sector rather than government sector lending is obvious, We
have explained that it has usually been pressure from the bzlance of
payments that has promoted a changed structure of interest rates with

consequent effects for the money base and the money supply.

The discussion presented above clearly departs from the method of monetary
analysis provided by the South African Reserve Bank, The Reserve Bank

does not offer aa account of the money bage and its determination or
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between the money base and the money supply. This equation is added for
the purpose of justifying the attention given to the money base, It

is not meant to imply cause and eiffect. As was indicated above this

may well run from demands for bank credit to money supply and then

to money base,

The model consists of four equations and ene identity.
MB = R 4+ NDA (1)

R = f ((i-i®) , R_, ) (2)

£

NDA = £ (R, gd, (i-i°)) €3)

Y o- £ (m, 4, (i-it)) (4)

MS = f (i, it, Y . MB) (5}
Where

MB = Money Base

R = Foreign Reserves of the Central 8ank (including gold)
= Regerves at the end of the previous period

NDA= Net Domestic Assets

i = South African frce market inteiest rates

i = iloreign intercat rztes

gd = government defici.

it = South African targot or controlled interest rates

M5 = Money Supply

¥ = the level of economic activity

The equations vepresant the general form of the model, After experi-
mentaticn the specific forms of the eqdations presented below were
adopted, These iquations incorporate some simple one period lags,

The data used to estimate the model was very short term, monthly data,
Weekly data might be even more accurate a reflection of the speed of

policy reactions.

The explanations for the relationships between the dependent and indep-
endent Variables of the equations were provided extensively in Part I.
We include a brief resume of the previous discussion below emphasizing

those assumptions that may require further elaboration,
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The 'target! or government controlled interest rates are assumed to
vary inversely with the level of Regerves positively with the lavel
of free market rates and negatively with the free market-controlled
interest rate differential, We found a consistent and statistically
significant negative relationship between the target interest rato

and the target-free narket intereszt rate diffefential. Thes» relate
ionships perhaps requires some further explanation. There are twc
possible explanations for an increase in this differential{- The
differential may increase either because the privat2 non goveirnwent
demands for finance have increased or because the Supply of funde to
satisfy private demands have been reduced. The latter would appear

to be the correct explanation. An increase in the differential appears
to reflect an unexpectedly large flow of funds to the Treasury and a
consequent shortage of cash rescrves for the banking system, This
larger flow seems to encourage the Treasury to reduce the Treasury

Bill rate, Similerly a reduction in the differential may reflect an
unexpectedly large cutflow from the Treasury balances ana ma, there-
fore require increases in the official ratesdto restore the preferred

flows aof funds;

The differential may also therefore reflect unexpected changez in the
banks required liquid asset holdings. If thess are larger tharn were
expected the benks may have to bid nore actively for cash to zatisfy
the ratios so forcing up market rates, Similarly if the banks were
required to hold fewer liquid asscts than they expected to have to

hold market rates would tend to dvop.

The money supply equation is a modification of the gtandard monay

multiplier equations,

M5 = K, MB

Where K is the money multiplier., This specification has been evolved

1/

by Brunner & Mealtzer K being ecrasidered functionally relat=d to

interest rates, reserve requirsment ratios, economic activity, etc.

_-—--Il——-—--——l.—-—pu-h—-—_m-ﬂ--ﬂ——--—----—h--—-“-cﬁh-—----—-———‘J-h—-ﬂq-

1/ (op cit.)
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R = Coefficient of Determination
D.We= Durbin Watsoun Statistic
S.E.= Standard Error of the cstimate

n = number of observation points used

The following four regression equatiorns show the Ord.nary Least Squares

(OLS) results for the four equations of the model:

R = -0,k00605 + 0,065kk6 ° (i-i%)_

1
(-1,18) (2,5144)
+ 1,04131 » R, (14)
(22,7102)
(R® = 0,9175; 5E = 0,07721; DW = 1,506; n = 64)

NDA = 0,50503 =~ 1,9619 « R + 2,1857 « gd_1
{0,3942) (- 14,788) (11,0545)
+ 0,10199* (i-i%) (1B)
(2,5475)
(% = 0,82755; SE = 0.20436; DW = 0,497; n = 65)
i* = 0,40619 - 0,16500 . R, + 1,2939% i__
(1,022) (- 35,4779y (18,3519)
- 0,38559¢ (3-:%)_ (12)
(- 13,3¢54)
2

R™ = 0,90161; SE = 0,03734; DW ~ 0,986; n = 64

MS = 0,46963 + 0,43916 - MD + 0,7056 - Y_1
(4,0976) (9,25&1} {19,870)
- 0,034989 - i (1D)
(- 2,7979)

2
(" - 0,9920; SE = 0,02413; DV = G,821; n - 65)
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Considering the Durbin-Watson statistics we find that for n = 60, at

the 95% significance level the foliowing significance points apply;

k = 2 k = 3
dl. du dL du
1,51 _ 1,65 1,48 1,69
Where Ik = number of cxplanatory variables

dL lower smignificance bound

1]

du = upper significance bound

This indicates that all equations show significant positive first-
order autocorrelation. However, for equation 1A, it should be noted
that the use of the Koyck lay invalidates the strict use of the DW

statistic,
An analysis of the autocorrelation is undertaken below,

A further feature of concern is the evidence of possible multicelline
earity in equations 1C, 1D and 1E, as evidenced by the following
correlations:

(i) between i ., and (i=i%) = 0,006

1 1
(ii) opetween MB and Y 1 = 0,935
As will be shown below, however, these high correlations do not afict

th2 regression estimates.

The pnriod for our first regressions was 1971 to 1974, This was choscn
because of the unavailability before this of ehort«term markot-~determined

interest rates. Given the greater degree of exchange rate flexibility
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MULTICOLLINEARITY

A = indicated above, it is possible that collinearity between explan-
atory variables Is producing un=table estimates 1C,1D &nd 1E, With
this in mind the coefficients of equatio;s 1€ and 1D were re-estimated,
this time using a technique known as Explicit Ridge Ragression 1 that
eliminates the effects of multicollineanity. A computer progran
developed to undertake this typg of estimation was applied:z/. The
results were as follows:

1% = 0,40316B7 - 0,16k8.R_ + 1.287kks i_

~0, 3864 (i-it)_1

MS = 0,4960655 + 0,4484<MB + 0,6926. Y,

~0,03237- 4

It is immediately obvious that the coefficients do not differ matar-
ially from the OLS coefficients; (t-statistics were not available),

It is not clear whether the TSLS coefficients of 1E are being advesely
affected by multicollinearity, but because thea Rz,DW and SE statistigs
are more favourable in the case of 1D than in 1E it was decided at

this stage to accept the OLS results as being more accurate.

AUTOCORRELATION ANALYSIS

The OLS and TSLS results, equations 1A to 1F, indicate significant
autocorrelationa with respect to the NDa, it and MS specificaticns,
It is the purpose of this section to examine suome possible models

of autocorrelation and to try and eliminate thege efJects Jrom the
regressions. The effect of autocorrelation is to cive inelfiecicnt,

though unbiased, estimates of the coefficients.

L0 D ) S L S 3 A e o g o 0 O B e o 0 ot e £ g - g e

1/ Hemmerle, W.J. "An Explicit Sclution for Generalised Ridge
Regression" Technometrics 1F, (1975) pPps 3CG2 = 314,

2/ Explicit Ridge Estimation Program written by Patrick
Wong Fung; Department of Mathematical Statictics,
University of Cape Town (1976).



MS = 0,607 + 0,4275 * MB + G,654 « Y

-1
(2,848) (5,562) {11,448)
(=)
- 0,020-i
(-1,0268)
(R = 0,992; SE = 0,022; ¥ = 1,020; n = 59; # = 0,54).

Comparing these with the previous CLS results we note that good
explanation is again achieved; no sigans change, and all significant

OLS coefficients remain signifi~ant (except for i_ in the MS equation),

1
Furthermore, the firest-order hiteratiw regression has alimated

significant autocorrelation.

On the other hand the size of the regression coefficienta in the
two equations with high estimat=d r (ie. 28 and 2C) have altered
noticeably. Because of this , it was decided to make further

investigations into the nature of the residual correlation., The
AUTO package provides a facility for specislying a "second-order"
scheme (ie. u, = r

t 1 Ye-1 a2%t-n

+ r_u + e ), and various (r_,r,)
t % 172
combinations were tried out for the NDA and i specifications

Tne 2“9 order results did not however alter the first-order conclug=

ions substantially; The R

» DW and SE statistics did not improve
dramaticilly {in fact the first~order resuits appear to eliminate
auvtocorrelation entirely). Furthermore, most of the 2ng order
regressions showed consistency with the IBE order results in regions

of high R? and low SE's; for example, with ry = 0,90, r, = 0,20

1" = 3,5106 - 0,393 R, +0,435- i__ - 0,132- (i-it)_1
(3,405} (-2,93) (2,84) (-2,516)

(%% = 0,939; SE = 0,068; DV = 1,987; n = 58).

and, with r, = 0170, r2 = 0,10:

NDA = 4,6334 - 1,488« R 4+ 1,342 gd_, + 0,132, (i-i%)
{1,95) (-8,16) (4,16) . (3,00}

(R = 0,933; SE = 0,127; DV = 1,748; n = 58).
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The negative cssociation between net Reserves and intearest rates over

this neriod would surely be sustained,

The insztability of the NDA edquation has always been problematic

The disadvantage of having to estimate NDA as a résidua}, (i.e,
KB -~ R), rather than measure it direcfly means that we are excluding
from it factors which may be important, eg, '"Other Liabilities' in the
Reserve Bank balance sheet (see Appendix I); ('Other Liabilities form
on average about 19% of Total Liabilities),

The Money Supply equation is, as mentioned above, a highly simplified
form of the Brunner-Meltzer () type model; implying causation

from MB to MS;as suggested previously the causation may well be the
other way.

The model that we have presented has the advantages of simplieity,

and high explanatory power, As we have noted however this specification
should be looked upoﬁ as a very useful first approximation to any future
attempi to huild a more realistic moretary model, A uodel incorporating

dynamic partial adjustment mechaniSM  would Le a more réalistic approach,

An additional improvement would be gained by an appropriate integration
of ths demands for and supplies of money hasc, money supply snd bank

credit,

CONCLUSICH

The degree of iadependence of South African monatary policy from palasnce’
o paywents corsideratims nas besn nominal despite tiie paroply of
exchenge and import controls with which we have attempted +o insilate
anrselves, The Seuth African economy has remained an eutreom iy open
one which is inevitable given tie exteat to which the ceonomMy

eagages in fereign trade and depencs on impu.ts of fervign capital,

The study indicates that officiil preferences for relatively stable
exciznse rater gannot neressarily nrevit inflationary ceretary deyalun-
mxntse  That,on the contrary,internstion~1l monetary cevelopments to
which fixed exchange rates provide a dieet link nay mrave higiy
infTlationary as indeed they have dene in other Perinde o Sovih ATy ioan

1/

muaetary history particularly during the VWeorld Wars, Tie oaly wey in
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