Monetary Base and the Control
of Credit in Italy ()

The most important instrument at the disposal of monetary
authorities for the control of credit and the achievement of the
economic policy objectives, both domestic and international, consists
in the regulation of the quantity of monetary base. Open market
operations, credit granted by the central bank to commercial banks
and other financial intermediaries, regulation of the indebtedness of
banks to foreign institutions, means of financing the deficit of the
government, and finally the calling of special obligatory reserves or
the liberation of already existing reserves, are all different means
through which the monetary authorities regulate the amount of
monetary base in the system (I).

Given the required percentages of obligatory reserves, and given
the demand of monetary base by the public, which can be influenced
only in a negligible way by the action of monetary authorities (via
the interest rate), the demand for earning assets of banks (i.e. the
supply of credit) and therefore the supply of bank-money, remain

(*) The author wishes to thank Dr, Gianfranco G. Caligiuri and Dr, Clandie Gnesutta
for the critical remarks made on a previous draft of this paper, and for the help and
advice given in the estimation of the equations of supply and demand for credit,

Dr, Gnesutta has also carried out a comparative statics analysis of the behaviour of the
money market, ta be published later, where all the derivations and the conditions for
obtaining the results of paragraph 1 of this paper are fully specified.

Many estimation problems were discussed with Dr, Giorgio Carducei, who wrote, in
cooperation with Mr, Giuseppe La Pera, the regression program using the Almon technique
for the estimation of the lag structure,

() Sec the Report of the Bank of Italy for the year 1967 (Banca p'IraLia, Assembloa
Generale Ordinayia dei Partecipanti, 1967, Roma, 1968), Ch, II, pp. 248 ff., and the same
Report for the year 1968, provisional edition, pp. 228 ff, :

The use of different tools has also different effects, both frem the macroeconomic and
from the sectorial point of view; one can think, for example, of differences in the possibilities
of expansion offered by borrowed reserves and by unborrowed reserves; however, we are
dealing here with the problem from a rather general point of view and only later we shall
introduce some qualifications, when analyzing the supply of credit,
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determined, Given the demand for credit and. for bank-money by
the public, and given also the level of saving and investment, or
simply the difference between these two aggregates, the level of
interest rates is determined, both on the monetary and on the finan-
cial markets.

There is now an abundant literature dealing with the. behaviour
of the financial sector of the economy and its relationships with the
amount of monetary base. Many of such studies are of an empirical
character and try also to assess the impact of monctary variables on
the main real variables such as investment, consumption, income and
employment, For the United States onc can sce, for example, the
studies prepared by Meigs, Teigen, Brunner and Meltzer, Friedman
and Jacobson Schwartz, Goldfeld, De Leeuw (2). Only a minor part
of the results related to the important research project carried on by
the Federal Reserve System in cooperation with a group of M.LT.
economists, has already been published (3). For the studies related
to the Ttalian Fconomy, one can sce the Annual Report of the Bank
of Italy (4) and the studies made by Nino Andreatta (5).

The present paper attempts to define the concept of monetary
base, in general and in the Italian system, and then, by way of some
econometric analysis, tries to estimate the effects of variations in the
amount of monetary base on the level of interest rates and on the
amount of credit.

The empirical analysis is meant to be a test of the ways through
which monetary base affects the amount of credit and interest rates,
rather than a complete analysis of the behaviour of the demand for
monetary base by the public and of the factors which influence the
demand and supply of credit. '

(z) A. James Mutes, Free Reserves and the Money Supply, Chicage, 1962, Ch. 1V,
pp. 42 ff.; Miron FrispMan and Awwa Jacokson Scriwawrz, A Monetary History of the
United States, 1867-1960, Princeton University Press, Princeton, 1663; Ronaip Tricew,
% Demand and Supply Functicns for Money in the United States: Some Structural Estimates ”,
Econometrica, 1964; Kann Brunypr and Atian H, Meurzer, “ Some Further Investigations
of Demand and Supply Functions for Money *, Journal of Finance, 1964; FRang Dr Lrzvw,
“ A Model of Financial Behaviour *, in: The Brookings Quarterly Ecopometric Model of
the U.8., North Holland Publ. Co., Amsterdam, 196s5; Stermen Govormn, Commercial
Bank Behaviour and Econcmic Aeiivity, A Structural Study of Monetary Policy in the
Postwar United States, North Holland Publ, Co., Amsterdam, 1966,

{3) See e.g. the Federal Reserve Bulletin of January 1968,

(4) Bawca v’lravnia, Assemblea Generale Ordinaria dei Fartecipanti, op. ¢it., p. 331,
pp. 395 fI., and the same Report for the year 1968, provisional edition, pp. 238 fi., and
pp. 360 fI,

(5) Nino Awonwarra, Il geverno della lguiditd, Milana, 1967.
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1. The Monetary Base in Different Institutional Arrangements .

[ shall define the monetary base as the aggregate of those
financial assets the variation of which allows a change of a multiple
amount in the demand for credit and bank deposits, without changing
the level of interest rates. If, on the other hand, the demand for
credit and for deposits remains constant, changing the quantity of
monetary base entails a change in the same direction in the supply
of credit, Assuming non-zero clasticities of demand or supply of
credit (or both functions) relative to interest rates, a variation in the
monetary base then induces a change, in the opposite direction, in
interest rates and, in the same direction, in the amount of credit
(and deposits).

The previously mentioned properties belong to different types
of financial assets according to the existing rules for obligatory re-
serves and to other institutional characteristics. Thus it seems
opportune to analyze the types of assets to be included in the mo-
netary base in the context of such different rules and characteristics.

1.1. Obligatory reserves composed of central bank and Treasury
money and of assets which are equivalent from the point of
view of liguidity. :

The excess reserves of banks are always formed of central bank
and of Treasury money (i.e. currency) and of other assets which are
quickly transformed into it by monetary authorities, at the request
of the possessors; the price of transformation of such assets is fixed,
or at least does not vary as a function of demand and supply on the
internal market, or it can vary, but within limits to be specified later.

If the obligatory reserves are formed only of currency and, pos-
sibly, of some of the assets transformable into it, the monetary base

of the economic system is composed of the existing amount of central- .

bank and Treasury money plus the amount of the aforesaid assets.

In effect, this sum determines the upper limit to the expansion
of deposits and of credit, for a given level of interest rates,

In order to clarify such a definition, the mechanism through
which the complex of the financial asscts defined as monetary base
affects the amount of credit and interest rates needs to be explained.

- Given the level of interest rates (including those on assets which
are part of the monetary base) the demand for monetary base by the

i
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public and the desired level of free reserves of the banks are deter-

- mined; the maximum volume of bank deposits is therefore equal to

the reciprocal of the sum of the coefficient of obligatory reserve plus
the coefficient of free reserves multiplied by the amount of monetary

_base held by the banks. If there is now an increase in the demand

for credit, this induces an increase in interest rates and therefore
reduces the public’s demand of monetary base, with the consequence
that the amount held by banks is increased. The latter, given the
higher interest rates, reduce also the desired level of free reserves;
the result is a higher value of the multiplier (reciprocal of the sum
of the coefficients of free and of obligatory reserves) and of the mul-
tiplicand (monetary base held by the banks), and therefore a higher
amount of deposits and, other things being equal, of credit.

In such a process, the level of interest rates of some assets trans-
formable into currency, or usable as reserves, can also increase. In
order for them to be included in the monetary base, it is necessary
that the decrease in their prices (that is the increase in their yield),
be contained within limits such that, because of the gap still existing
with respect to the rate on other assets, the public and the banks
are still disposed to reduce their demand.

An increase in the demand for credit and for deposits does not
involve, on the contrary, an increase in interest rates if, at the same
time, there is an increase of monetary base in the system; indeed,
the banks can satisfy the higher need for obligatory reserves, without
reducing the coefficient of free reserves, and without recalling mo-
netary base from the public through an increase in interest rates
(on deposits).

If the increase in currency and equivalent assets is unaccom-
panied by an increase in the demand for credit, the share of monetary
base exceeding the one desired by the public, given the interest rates,
will tend to flow towards banks, The latter finding themselves with
an amount of reserves higher than desired will tend to dispose of it
by increasing credit and, more specifically, by buying bonds and
supplying loans at lower rates. The consequence of this action is
a decreasc of interest rates and an increase of credit and of deposits.

In order that such a process operate, it is necessary that the
possible decrease in price, which is a consequence of the increase in
supply of those assets which are transformable into currency, and
therefore considered part of the monetary base, be contained in such
a way that an increase in the supply of credit will result.
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1.2. Obligatory reserves in central bank and Treasury money or
equivalent assets, and long-term bonds.

If obligatory reserves must be composed for a certain minimum
percentage of central bank and Treasury money or of assets equivalent
to it from the point of view of liquidity, and for a maximum per-
centage of long term bonds (so that it is possible to utilize currency
instead of bonds, but not viceversa} it is necessary to distinguish the
case of relative abundance of bonds, with respect to the total amount
of currency or equivalent assets, from the case in which such bonds
arc relatively scarce.

In the first case, assute a situation of equilibrium where banks
possess a certain amount of currency and similar assets which they
utilize both as obligatory reserves, in the minimrum required percent-
age, and as free reserves in the amount desired at the existing in-
ferest rates.

For the bonds usable as rescrves assume that the banks possess
them in an amount exceeding their need for required reserves.

In this situation, an increase of the supply of such bonds on
the market does not allow any increase in the possibility of expansion
of credit and of bank deposits; on the contrary, an increase in the
amount of central bank and Treasury money, and of assets trans-
formable into it, will have an expansive cffect according to the
previously described mechanism, The monetary base is then made
up by the sum of such money and cquivalent assets, and the coeffi-
cient of required reserves is equal to the one composed of the same
money and assets; the share of reserves covered by long term bonds
is only a constraint in the repartition of the earning assets of banks.

Assume now a situation in which the bonds usable as reserves
are relatively scarce, with respect to the amount of currency and equi-
valent assets, so that a share of the required reserves which could
be covered by depositing bonds is actually covered by the aforesaid
money ot assets (6).

In such a case, an increase in the previously mentioned bonds in
the hands of the banks, by freeing part of the other assets used as

(6) The banks could find other bonds, usable as reserves, offering higher prfces in
order to buy them from the public, but we are here supposing that the price is at a level
which cannot be conveniently increased, '

g
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required reserves, allows to expand deposits and credit further; the
same effect can still be produced by an increase of central bank

“and Treasury money and equivalent assets.

The monetary base is then composed, in this case, by the sum

" of central bank money, assets which are transformable into it, and

of bonds usable as reserves. An increase in any one of such com-
ponents either causes an increase of credits and deposits and a decrease
of interest rates (), or allows an increased demand for credit without
a corresponding increase in interest rates, Whereas in the case of
relative abundance of the bonds in order to evaluate the potential
expansion of deposits, that is the value of the multiplier, one has to
consider the reserve coefficient covered by central bank and Treasury
money and equivalent assets only, when the monetary base also
includes bonds, enc has to consider a reserve coefficient which in-

cludes also the share which can be covered by the same term
bonds (8).

1.3. Stabilization of prices of some long-term bonds through aében
market operations.

The mechanism, through which the regulation of credit and of
the level of interest rates is carried on and the components of mo-
netary base are to be reconsidered when the central bank enforces
a policy of stabilization of the price of some bonds, in the sensc that
it buys or sells them at a given price without limit, The creation of
central bank-money in this case depends upon the behaviour of the
public and of the banks, since they decide the amount of bonds they
will sell to, or will buy from, the central bank at the price fixed by
the latter, This price also controls the interest rate on credits, the
price of the other bonds, and the quantity of credit and deposits,

() 1f the increase of monetary base relates to bonds usable as reserve, the yield of
such bonds can ulso increase (they become relatively less scarce, and therefore their price
can decrease),

(8) With respect to the previous case, there is a widening of the types of assets to
be included in the monetary base and a reduction of the muldplier. Tt Is possible to
hypothesize an intermediate case (a point of separation) where bonds are ar the limit of
scarcity, without being ghundant; in such a case, for evaluating the potential expansion of
deposits, it is indifferent whether we refer to the sum of central bank and Treasury money
and equivalent assets and consider the reserve coefficdent to be equal only to the part which
is covered by the sum of such assets, or to the sum of central bank-money, equivalent assets,
and bonds which can be used as reserves, considering as coefficient of required reserves the
total one covered in any form,
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directly and through the quantity of centra]l bank-money, and the-
refore through the monetary base (g).

To conclude, stabilization of the price of bonds, in addition
being a tool for increasing the demand for the same bonds on the
part of the public and of the banks (xo), by reducing risk attached
to their ownership, is a means for regulating indirectly the quantity
of monetary base, the expansion of credit, and the level of interest
rates.

On the other hand, for a given amount and price of bonds, if
the quantity of central bank and Treasury money and of assets equi-
valent to it from the point of view of liquidity, or else the amount

of bonds usable as reserves, when they are relatively scarce, increases, -

also the possibility of cxpansion of credit and bank deposits increases,
Thus if the demand for credit rises, it is possible to face such a change
without being obliged to transform part of the bonds into central
bank money.

Central bank and Treasury money, assets equivalent to it from
the point of view of liquidity, and the bonds usable as reserves,
keep, therefore, also in such a situation, their characteristic of mo-
netary base. ' .

However, an increase in the amount of such assets cannot now
induce a decrease in the rate of interest of the bonds whose price
is stabilized, since there will be a certain amount of selling of such
bonds to the central bank, with the destruction of an amount . of
money sufficient to eliminate any variation of the rates.
~ There is an expansive effect on credit and deposits also if the
amount of the stabilized price-bonds increases, the amount of mo-
netary base being kept constant (11), However it appears difficult
to classify such bonds as part of the monetary base, unless there is
an explicit engagement of the central bank to continue in the sta-
bilization policy also in the future.

{9} More precisely, given a system of equations in which a series of exogencus variables,
among which the quantity of monetary base determines, ameng other things, credit, deposits,
and the interest rate on bonds, if one makes exogenous the yield of bonds and the amount
of monetary base endogenous, an equilibrium value for all the other endogencus variables
(beside the amount of monetary base) is determined.

(ro) Cfe. Bank ror INTERNATIONAL Sprrismewrs, Some Questions Relating to the
Structure of Interest Rates, pp. 41, f. )

{11} Part of such bonds will be transformed into central bank-money, increasing in
this way the amount of monetary hase. Furthermore banks will feel * more liguid by
having 2 certain amount of such bonds in their portfolios, so they will reduce the level of
desired excess reserves and increase the multiplier,
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2. The Components of Monetary Base in ltaly

In Italy, the following financial assets are at present included
in the monetary base: coins and notes issued by the Treasury or by
the central bank (currency), deposits held with the central bank
or Treasury and Cassa Depositi ¢ Prestiti, Post Office deposits,
Treasury bills, unutilized margins of the lines of credit of banks
at the central bank, liquid foreign assets held by banks, commercial
bills discounted by banks and issued for the financing of compulsory
wheat stockpilings.

The inclusion of postal deposits and of deposits at the Tre-
asury is justified by the fact that such deposits are convertible into
central bank money at any moment on request of the possessors.

‘For the Treasury bills, until recently (May 1969) in addition to
their relative scarcity with respect to other components of liquidity,
taking into account their possible use as reserves, one had to consider
their transformability into money of the central bank, always obtain-
able at the request of their possessors; the price of transformation
was practically fixed; for such reasons they were censidered part of
the monetary base,

Starting from May 196 there will be instead two different kinds
of Treasury bills; a part of them will be issued (every month) in a
limited amount, at a fixed price, and will be usable for obligatory
reserves only; the other part will be issued in an amount variable
as a function of the deficit of the Treasury and with prices variable
according to supply and demand on the market. The latter can no
longer be included in the monetary base (12).

The inclusion in the monetary base of the unutilized margin of
credit of banks at the Bank of Italy also rests on the possibility of
transforming it into cash, at any time, according to the banks’ will
and necessities, by paying the official discount rate on the borrowed
sums; the same is true of bills issued for the financing of wheat stock-
pilings (those issued up to the year 1963-64) which are automatically
rediscounted by the central bank, at the official discount rate (x3).

(12) Banca p'IvavLia, dssembiea Generale Ovrdinaria dei Partecipanti, 1968, provisional
edition, Rome, 1968, pp. 358 fI.

{13) Actually at a fixed rate. Any change in the official rate would leave unaffected
the rediscount rate for such bills (Bawca »'Ivania, Assemblea Gemerale Ordindria dei Parte-
cipanti, 1968, provisional edition, op. ., loc, «it.),
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Finally, foreign liquid assets held by banks can be converted at any
time into Italian currency, unless they are tied as collateral for the
existence of a negative difference between other foreign assets and

foreign liabilities for cach bank; only the part of liquid assets exceed-

ing this difference can be disposed of and therefore included in banks’
liquidity and in the monctary base, The price of conversion into
national currency varies according to daily exchange rates; however,
one can think that this rate is largely independent of the amount
of free foreign assets held by banks, so that an increase of such
assets, other things being equal, will bring about an increase of the
possibility of expansion of bank credit at a certain level of interest
rates.

This is not true if the amount of long term bonds usable as
rescrves increases, Indeed, the quantity of such bonds on the market
is sufficiently large relative to their use as obligatory reserves; con-
sequently an increase of their amount would result in an increase
of interest rates, rather than in a greater possibility of expansion of
bank credit; for such reasons they are not considered part of the
monetary base (14).

3. Influence on Credit and on Interest Rates: an Empirical Analysis

The effectivencss of monetary base as an instrument for regulat-
ing credit and interest rates, rests essentially upon two factors:

(a) the stability of the functions of demand of monetary base
by the public;

(b) the influence on the supply of credit of that part of mo-
netary base which remains at the disposal of banks.

Since the public can exchange the monetary base, or at least
its most important component, ie, currency, with bank deposits,
without any impediment and within sufficiently broad limits, the
instability of the relative functions of demand would preclude any
possibility of graduating the effects of interventions of the monetary
authorities, The banks would thus be subject to erratic variations in

(15) Bavca p'ltania, dssemblea Generale Ordinaria dei Partecipanti, 1967, Rome,
1968, Appendix, p. 153.
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the level of free reserves, with consequences on the expansion of
credit and on interest rates, independent of the regulation of the
monetary base by the authorities.

On the contrary, a demand for monetary base by the public,
such that it is a stable function of parameters which, in the short
run, depend slightly or do not depend at all on the management of
monetary policy, allows for the transfers on the excess reserves of
banks, of any action on the monetary base. As we shall see later,
this seems to be the case for Italy.

The stability of the relationships between the quantity of frec
reserves, the level of interest rates and credit remains then to be
ascertained. Thus even though the amount of the monetary base
held by banks always puts-an upper limit to the expansion of
deposits, a limit which can be reached when all the excess reserves
are transformed into required reserves, a sufficient stability of such
a relationship is important for the transmission, to the economic
system, of expansionary and restrictive impulses, via the interest rate,

The stability of the relationship can be tested through an analysis
of the influence of the monetary base of banks on the supply of
credit, and by the existence of non-zero elasticities of the supply and
demand for credit with respect to interest rates,

3.1, Demand of monetary base by the public.

The public holds monetary base under the form of currency
(coins and notes issued both by the central bank and by the Treasury),
of postal deposits (demand deposits, savings deposits, and buoni fruz-
tiferi, which are a sort of non-negotiable certificates of deposits) and,
in a limited amount, under the form of Treasury bills and of deposits
at the Treasury (15).

{15) From the following table, one can deduce the importance of the different com-
ponents of monetary base held by the public (all the data are billion fire).

Postal Treasuty Deposits at

Currency Deposits Bills the Treasury
End of 1966 . . . . 4,56%.2 4,446.4 10.5 36.5
End of 196 . . . . 5,052.6 4,901.6 10,4 57.1
End of 1968 . . . . 5,256.8 5,249.3 0.4 24:3
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(a) Currency.

The stability through time of the demand for currency is already
cléar from the following table where the values of the ratios between
currency in the hands of the public (average of the four end-of-
quarter data) and net national income, for the period 1951-1968, are
reported.

TanLe 1

Year Ratio Year Ratio
95T« e . e e 0.1181 who . . . . . 0.1120
1952 .« o« . o+ . 0. 1215 SIghr . . - e 0.1176
1953 . . o+ e oe 0.1143 2 . . . e G. 1153
1954 o« v 4 a . 0.1113 1963 . o« . 0 0.7182
1955 & 0 4 0 s . 0.1112 wghq o . . 0.1161
56 - . . 0.1ITT 65 . . e .. 0,1152
957 0 e s 0.1096 whe o e e . 0.1177
958 . . . o . 0.108g ey .. . . 0.1175
T1959 . . . . 0.1126 68 . . . . . 0.1180

The ratios, as can be seen from the table, are contained within
very narrow limits, despite the length of the period, and the structural
changes which have occurred in the Italian economy during the same
interval of time,

The reported ratios suggest that the main determinant of the
demand for currency is the level of income, Other phenomena in-
fluence however the behaviour of the dependent variable, the most
important of which seem to be the level of interest rates and the dis-
tribution of income between wages and salaries, on one side, and
other incomes on the other (16).

An increase in the interest rates, other things being equal, reduces
the demand for currency since people can invest now more profitably
in other assets ylelding higher returns, or else because credit is more
expensive, A redistribution of income in favor of wages and salaries
entails, on the contrary, an increase in the amount of circulation, both
because payments of wages and salaries are mostly made by currency,

(16) Bavca n'Ivavia, Assemblea Generale Ordinaria dei Partecipanti, 1967, Rome, 1968,
pp- 254 &

—— __.;-@,
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and because the increase in such incomes tends to increase consump-
tion, the transactions for which are made almost exclusively by the
use of currency (1%).

A multiple regression analysis on the basis of quarterly data,
covering the period 195968 (40 observations) allows to test the in-
fluence of the mentioned variables on currency circulation, In the
following equations the symbol CIRC indicates the amount of cur-
rency in the hands of the public (average of the three end-of-month
figures), GNP is gross national product at current prices, W indicates
the amount of wages and salaries, ig is the average yield during the
quarter of long term government bonds (all maturities), and ipr is
an estimate of the average yield of bank savings deposits; (R?, D.W.
and S.E. stand respectively for the coefficient of determination cor-
rected for degrees of freedom, for the Durbin and Watson statistic,
and for the corrected standard error of regression).

(1]  CIRC,=273.1 4 0.1122 GNP, — 50.7 ic -+ 0.761 CIRC,_,

_ (108.5) (0.0085} (22.4)  (0.020)
R3=0.909y D.W.=1.58 S.E.=301
[2]  CIRC,=383.04 0.1101 GNP, — 108.4 Jotle y+os73 CIRC, 4
2
_ (151:5) (0.0084) (41:3) (0.021)
R?=0.999 D.W.=1.55 S.E.=30.1
[3] CIRC,=301.9+ 0.1600 W, + 0.0998 (GNP — W), — 62.0 iq,
(109.8) (0.0378)  (c.012y) {(22.3)
+0.718 CIRC,_,;
_ (0-039)
R2=g,000 DW.=1yy S.E.=29.8
[4] CIRC, =381.4-0.1395 W, + 0.1023 (GNP — W), — 105.6( DR 16
t
(1687) (00383 (0.0130) )
+o.46 CIRC,
B (0:ag0)
Ri=o0.999 D.W.=1.63 S.E.=30.3

(17} I have had the opportunity of locking at a fine paper prepared by Dr. Franco
Cotula, to be published presently, containing a careful analysis of the determinants of demand

fot money in Italy, The results shown here do not appear in contrast with the conclusions
of that paper,
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All the equations show a strong dependence of the demand for
currency on income and its components; also the cffect of 'interest
rates appears to be quite significant.

The impact effect on currency of one point change in govern-
ment bond yield is approximately 6o billion lire; the effect of one
point change in the mean of government bond and savings deposit
yield is remarkably higher (approximately 110 billion lire); this is
mainly a consequence of the lower variability of savings deposit
yield: actually the standard error of the percentage yield of govern-
ment bonds is 0.271; the standard error of deposit yield is 0.169; that
of the average is 0.193. ,

The adjustment to equilibrium, values appears to take place for
approximately 25 per cent in one quarter, from equation [1], [2]
and [4], but such a rate could be underestimated, because of the
presence of a certain degree of autocorrelation in the residuals. Indeed
the Durbin and Watson statistic appears rather low-valued, in spite
of the upward bias due to the presence of the lagged dependent
variable,

The long run effect of ic on the demand for currency, is
approximately equal to 250 million lire in equations [1] and [3].
The effect of the average between ipr and ig is approximately equal
to 400 billion, in equations [2] and [4]. '

From equation [3] the adjustment process seems 2 little faster
(30 per cent in one year), though also in this instance it is presumably
underestimated.

The standard error of the regression is in all equations less than
1 per cent of the average value of the dependent variable over the
estimation period (equal to 3.244 billion lire), and approximately

equal to per cent of the value of the same variable at the

end of 1968,

(b) Postal Deposits.

Also for postal deposits it is possible to put into light a strong
dependence on income and interest rates. In the analysis it is con-
venient to distinguish between demand deposits, which have the
nature of money, on ecne side, and savings deposits (including buomni
frattifers) on the other. S

Several rcgressions have been run, on the basis of both yeatly
and quarterly data, and some of the best results are reported here-
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after. The explanatory variables are the gross national product (GNP)
and the yield of government bonds (iG); as to the dependent variable
it has been put equal to the stock for demand deposits (DPC/C),
and to the flow for savings deposits (ADPR). The symbol i repre-
sents a constant equal to the average value of the variable ig over
the estimation period; the variables Ss, Ss, Ss are seasonal dummies,
respectively for the second, third and fourth quarter (by multiplying
them for the variable GNP, seasonal shifts in the coefficient of the
same variable are introduced),

Yearly data (Estimation period: 1951-68)

[5] DPC/Co0.0093 GNP — 23.8 (i — ic)

B (oooop) (188

R =0.964 D.W.=0.24 S5E. =471
(6] ADPR =52.0+0.0072 GNP —58.1 ig

_ (1) od)  (150)

R2=:0.88¢ D.W.=1.02 S.E. =343

Quarterly data (Estimation period: 1958-68)

[7]. DPC/C,=— 80.9+0.0309 GNP, ——0.0008 (ic - ic) GNP, +

(14.2) (0.0042) (0.0016)
— 0.0039 83 GNP, + 0503 DPC/C,_,

{a.0009) {0.076)

R2=o0.g76 D.W.=1.98 S8.E.=2053
[8] ADPR,==3.03 +0.0083 GNP, — 0.0032 (ic —_ic;) GNP, +
(5:2) (o.0008) {0.0007) -
—-0.0053 53 GNP, — 0.0036 S3 GNP, +-0.0111.5, GNP,
_ (o0005) (0.0005) (0.0005)
Ri=o0.g77 DW.=o0x3 S.E.=ga2

~In all the equations a significant influence of GNP and of the
yield of government bonds appears.

In thft equations estimated on quarterly data the standard errors
of regression appear to be very low, comparable for demand deposits
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to those found for currency, and more limited for savings deposits;
(It is to be noticed however that average valuc of the variable DPC/C

is approximately equal to —%—a only of the average value of the

variable CIRC). .

Postal demand deposits appear to approach the equilibrium values
much faster than currency, and the effect of ig is in general rather
limited; more precisely (for the mean value of GNP) its impact effect
is equal to 6 billion lire, and the long run effect approximatcly. twice
as much. For savings deposits the effect of one point change in ie
is equal to 25 billiens,

In conclusion, from equation [1] to [8] it appears that the
demand of monetary base by the public is a'stable function of income
(and its distribution) and of interest rates; consequently it is possible
to foresee its value in any given situation. Moreover the dependence
on interest rates is rather limited, especially in the short run, with the
consequence that, for a given valuc of income, any change in the total
amount of monetary base is almost completely transformed into a
change in bank reserves (18).

3.2. Supply and demand for credit.

The maximum expansion of deposits and credit which can take
place for 2 given amount of monetary base of the banks, that is the

(18) A variation of one peint in ig, which causes the effects recalled above on the
demand of monstary hase, is a rather strong one as the range of the same variable was only
1.1z percentage points over the 1o year period 1950-68.

The same remark is true for the vatiable ipp which had a range of o.74 percentage
points over the same pericd and for the average of the two variables, the range of which
was 0,70,

Income s rather independent in the short run from monetary policy actions,

Ammong the interest rates only the yield of government bonds is sufficiently sensitive to
monetary policy measures, while the rate paid on bank deposits appears to react very slug-
gishly to changes in liquidity conditions.

It is also to be remarked however that the absolute values of the cocfficients of interest
rates are ali underestimated because of simuitaneous equation bias, Indeed any disturbance
in the demand of monetary base by the public, entails an equal change of the opposite sign
in bank lquidity, and consequently an impact, of the same sign of the disturbance, ol
interest rates; this fact introduces an upward bias in the coefficient of the same rate, which

then tends to appear higher in relative value and closer to zero, Also the other coeffidients.

are biased, but presumably less seriously,
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tota] minus the share absorbed by the public, depends upon the
coefficient of required reserves, and from the maximum coefficient
of excess reserves, given the liabilities other than deposits (since the
percentage of reserves is related to deposits),

The effective amount of credit depends, on the contrary, not
only upon the amount of monetary base, but also upon the demand
for credit and for deposits by the public. In addition to a unique
value for the amount of credit, for any given set of values of the
variables which explain its supply and demand, there is also a unique
Jevel of interest rates which clears the market; the relationships
among all these variables, and in particular, those between monetary
base, on the one hand, and interest rates and credit, on the other,
can be analyzed through the estimation of the parameters of the
equations of a model of supply and demand for bank credit.

In the model reported hereafter the supply on the part of the
banks depends mainly upon the quantity of monetary base at their
disposal and upon the level of interest rates. Two different.concepts
of the supply of credic have been considered, represented respectively
by commercial loans and by investment in bonds (excluding the part
used for required reserves).

The demand for credit was made a function of gross national
income (whose value should represent an index of the need for
working capital, to be financed mostly by bank credit) and of the
interest rates, On the demand side, only that part of credit which
takes the form of loans was considered, because analysis of the share
that passes through the financial market, even though necessary for
the purpose of eliminating some inconsistencies in the estimation of
the parameters, would broaden unduly the limits of the present
paper.

A consistent estimation of the parameters of the previously men-
tioned equations would require indeed the specification of a complete
model of the monetary and financial sector of the economy; however
the results reported below even though being preliminary, seem in
general sufficiently convincing, at least for what concerns the depend-
ence of the supply of credit from monetary base and interest rates,
and the demand for credit from interest rates. '

The equations were all estimated on the basis of quarterly data

covering the period 1958 to 1967 in some cases, and 1958 to 1968 in
some others,
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The form of the equation of supply of credit is the following'

(the indices t, t—1, ... indicate the reference period):

CR =, + ; BMB, - f; BMB,_; +...
+v Dy ve D+
+ 8, ig, + 8p igp—q + ..

where the symbols have the following meanings:

CR = amount of bank credit, which can assume two different concepts, i.e.:
(a) credit granted under the form of commercial loans (symbol
CRJIMP); (b) credit under the form of acquisition of long term
bonds by banks (symbol CR.TTT).

BMB = monetary base of the banks (excess plus required reserves, minus

borrowing from the central bank and from foreign sector, or plus
net positive position toward the foreign sector).
The variable constructed in this way is mostly independent from the
behaviour of banks, which influence it especially in the short run, only
in a limited way, through variations in the interest rate paid on
deposits (recalling part of the monetary base held by the public).

D = Dummy variable which assumes a value equal to that of the previous

variable BMB starting from the first quarter 1966 and zero value in
the previous periods.
This variable was introduced in the equation in order to take into
account the effect on the supply of credit of the possibility given to
the banks, at the end of 1965, of using long-term bonds, instead of
Treasury bills, to cover a part of the reserve requirements. This was
equivalent to a reduction of the coefficient of obligatory reserves and
consequently to an increase of the credit multiplier, The variable
also takes into account the effect on the demand for bonds of
the stabilization policy for the prices of the same bonds, begun in
the first months of 1966, Even though the two effects are different
and their timing not entirely coincideat, their separate measurement
appears difficult for the arising of collinearity problems.

ic = Level of interest rates, measured by the yield of long term govern-
ment bonds,

The sum of the values of the coefficient fi, which are all expected

to be positive, is an estimate of the credit multiplier, relative to the
concept of monetary base adopted (taking into account the time
necessary for the explication of the multiplicative process).

i"v——)—
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The sum of the values of the coefficients yi, which are also
expected to be positive, gives an estimate of the effect resulting from
the increase of the.value of the muldplier and from the increase of
the propensity to hold bonds since 1966, as a consequence of the
reduction of reserve coefficients and of the stabilization of bond
prices, '

The coefficients &, which must be positive too, measure the
effects on the supply of credit of interest rates; the sum of all the
cocfficients estimates the long run influence,

The form chosen for the equation of demand for credit is the
following :

CR =0+ p; GNP, + p,GNP,_; + ...
+ ¥ gy + Ve + ..
+ 5,BMES, + 8, BMES, ; + ...
o2y 8 beg Sates Sy

where the variables have the following meanings:

CR = Amount of credit. For demand only one of the two concepts men.
tioned abave has been used, i.e. commercial loans (symbol CR.IMP).

GNP = Value of gross national product at current prices; quarterly data
obtained through elaboration of ISTAT and ISCO data.

ie = Interest rates (same concept as mentioned before).

BMES = Sum of the items * Treasury * and “foreign sectors” in the balance
sheet of the central bank, after having deducted net liabilities of the
banks toward the foreign sector, or added their assets.

The variable obtained in this way measures the quantity of means of
payment obtained by the economic system without having recourse to
-commercial bank credit,

S1: 8z, 83 = Dummy variables to take into account seasonal adjustments.

The sum of the coefficients i, which are expected to be positive,
estimates the marginal effect of income on the demand for loans.

The sum of the coefficients i, which are expected to be negative,
estimates the effect of the level of interest rates on the demand
for credit,



164 Banca Nazionale del Lavoro

The sum of the coefficients i, which are expected to be negative,
estimates the reductive effect on the demand for credit due to a
variation of the supply of means of payment deriving from sources
other than bank credit (surplus of the balance of payments and deficit
of the Government). Such a sum can at most be unity; it will, on
the contrary, be less than unity if the supply of other means of pay-
ment has an impact not only on credit but also on other assets
(a positive impact) or liabilitics (a megative impact) of the balance
sheet of the public. :

By using single.stage least squares (and so forgetting about
simultaneous equation bias) the following results were obtained for
the supply of commercial loans function (the estimation period is
1958-1968, quarterly data).

[9] CR.IMP, =— 29922.2 + 1.419 BMB, 4 1.8¢g2 BMB,_; +
{7577:3) {0-171) (0.227)
+ 1,419 BMB, 5+ 4802.6 i
(o.171) (1411.8)
Ri=a.677 DW.=0c.15 S.E.=2556.5

[to] CR.IMP,=0.843 BMB, + 1.265 BMB,_; + 1.265 BMB, 5+
(o.040)  (0.060) {0.060)
+0.843 BMB, _3+0.052 D54 0.083 D3+ 0.094D 4 +
(0-040) {0.047) (0:075) (0.085)
+0.083 Dy_g -+ 0052 D4+ 51817 (ic — ek

_ (0.075) (0.047) (1550.0)
R? =096y DWW, =0.58 S.E.=23455

In the first equation only two lagged values of the variable BMB
were introduced. In the second equation beyond three lagged values
of variable BMB a dummy starting from period (t-2) was introduced.

The sum of coefficients of the variable BMB in equation [9] is
equal to 4.7; in equation [10] the sum of coefhicients of the same
variable is equal to 4.2 and the sum of ceefficients for the dummy
is approximately equal to 0.40. The dummies, though being of the
right sign, do not appear very significant (equation {g] has been
estimated by constraining the regression plane through the origin.
R? is equal to the ratio between the sum of squares of the theoretical
values of the dependent variables, and the sum of squares of the
observed values of the same variable). The Durbin and Watson

ij:
I»
|
i
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|
i
E

Monetary Base and the Control of Credit in Italy 165

statistic is in both equations very low (19). This makes the standard
errors biased downward. J

For the supply of credit under the form of acquisition of long
term bonds the following equations were estimated (over the period
1958-1968, using quarterly data).

[11]  CRTIT,=8547.8 + 0.2290 BMB, + 0.3435 BMB,_; -+

(2115.0) (0.0464) (0:0695)
+o.3435 BMB,__; +0.2200 BMB,_3+0.0434 D, -+

{0.0695) (0.0464) (0.0122)
+ 00723 Dy + 0.0867 D, 5+ 0.0867 D3+
(0.0203) (0.0244) (0.0244)

+0.0723 Dy +0.0434 D5+ 14719 G,
{0.0203) {owor22) (360.9)

R?=0.go1 D.W.=0:25 S.E. =525
[12] CR.TTT,=—8235.1+0.2223 BMB, +0.3334 BMB,_; +0.333¢ BMB, +
(1999:6) (0-0427) (0.0640) (0.0640)
-+ 0.2223 BMB,__3 + 0.0365 D, + 0.0626 Dy +
(00427) (00089)  (ow0153)

+0.0783 Dy_y+ 0835 Dy _3+0.0783 Dy +
(oo101) (0.0203) {0.0191)
+ 0.0626 Dy_5 + 0.0305 Dy ¢+ 1431.8 i,

(00153 (ooks) (3445
Ri=o0.goy D.W.=0.23 S.E.=506.9

(19} This is mainly a consequence of the use of the Almon technique for lag estimation
(cf. Sewrry Armow, “ The Distributed Lag Between Capital Approptiation and Expendi-
ture ¥, Econometrica, vol. 3, No, 1), To see how the use of the mentioned technique affects
the autocotrelation of residuals, consider the following equation

y=X f+u
where: y is the vector of dependent variables; X is the matrix of independent variables; § is
the vector of regression coefficients; u is the vector of — non correlated — disturbances.

In order to avoid multicollincarity the matrix X is transformed into a matrix Z, having
a minor number of columns, by using the matrix ¢ of Lagrange polynomials

Z=X
and the following model is estimated by least squares
y=2 E+G
It is easily seen that now the disturbance vector is equal to
o u=u+X (B—d¢ B
s0 it is autocotrelated as leng as -
B¢ B

and the column components of X are autocorrelated, .
Though " yielding less efficient estimates, autocorrelation of residuals does not imply in
this case any bias in the estimation of cocfficients,
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In both equations the sum of cocfhicients of the variable BMB
is approximately 1.10, and the sum of coefficients of the dummy

variable D is approximately o.40. All the coefficients appear very .

significant, in spite of simultancous equations bias which should
affect especially the coefficient of interest rate (20).

For bonds the effect of the decrease of the reserve cocfhicients
turns out to be significant, Beyond an increase of the value of the
multiplier, equal approximately to o.4c, there is also a lengthening
of the period necessary for the explication of the multiplicative
effect (21). Part of the increase in the value of the multiplier can
be attributed to the stabilization measures for prices of bonds; by
making bonds more attractive, such measures have increased the
banks’ propensity to hold them. This also means that banks’ pre-
ferences have been diverted from commercial bonds, and would
explain why no significant effect of the dummies was found for
the supply of loans.

From equations [10] and [12] the following progression of the
multiplicative effect results, for an initial injection of monetary base
equal, for example, to 100,

(a) Period 1938-1965 Taewn 1L
! Demand Total supply
Supply of loans for bonds of credit
Same quatter . . . . . 84 22 106
After 1 quarter , . . . 213 56 2677
After 2 quarters . . . . 330 89 428
After 3 quarters . .« . . 420 1§31 531
(by Period following the reduction of the reserve coefficient TanLe T3]
: o Demand Total supply
Supply of doans | ¢ honds of credit
Same quarter . . . . . 84 26 1io
After 1 quarter . . . . 211 66 297
After 2 quarters . . . . 341 107 448
After 3 quarters . . . . 433 137 570
After 4 quarters . . . ., 443 145 588
After 5 quarters . . ., 451 151 6oz
After 6 quatters . . . . 456 155 611

(20) Also in this case however the low wvalue of the Durbin and Watson statistic
reveals that all the standard errors are biased downward, because of autocerrelation of
residuzl, This makes the estimation of coefficients less efficient, but it does not introdnce
any bias in the same,

(21) The method used for the estimation of lags does not yield a precise measure of
the length of the period, but after having chosen, by trials and errors, the peried, it scems
to yleld a satisfactory estimate for the sum of coeflicients.

g
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For the demand of credit several equations were estimated, one
of the best being the following one: '

[13] CR.IMP=%24.1 +0.497 GNP, — 215.4 iGy -~ 0.185 BMES, +
(635.2) (0370) ©9) (o129
— 180.78; — 204.6 Sz = 496.3 S3 + 0.824 CR.IMP,

_ (2472)  (415)  (106.2)  (0.080)
R?=0.997 DW.=1.22 S.E.=214.6

(Estimation period 1958-67; quarterly data)

From equation [13] significant effects of national income and
of interest rates on the demand for credit can be deduced. The long
run effect of variable BMES (mecans of payment got by the system
through sources different from bank credit) is quite high, i.c. ap-
proximately equal to -—1.0, but not very significant. However be-
cause of the autocorrelation of residuals (22), which causes an upward
bias in the estimation of coefficient of CR.IMP.1, also such a long
run effect is overestimated; the same is true for the long run effect
of interest rates, which is approximately equal to —1,200 billion lire
for one point change in the level of interest rates.

Another equation, in which time lags have been estimated by
the use of the Almon technique, is the following one (same period
and data as before):

f14] CR.IMP,=— 21.3+ 0.626 GNP, +0.835 GNP,_;+0.626 GNP,_;+
(1258.0) (0.043) (0.058) (0-043)
—231.8 ig, — 309,71 iG.q — 231.81G,—5 — 0.085 BMES +
19y (959 (71.9) (0:255)
‘—120.0 8, +355.2 5, + 321.9 53
B Gy Gord)  (1904)
R2=0.988 D.W.=o0.26 S.E.=422.6

In this equation the total effect of GNP and of interest rates on
credit is more limited than for the previous one; this would confirm
that the high value of the coefficient of the variable CR.IMP— is

(22) The Durbin and Watson statistic is itself upward biased (cf. Manc Nrzlove and
Konwern F, Waiiss, “ Use of the Durbin Watson Statistic in Inappropriate Situations *,
Econometrica, vol. 34, No, 1), for the presence of the lagged dependent variable.
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largely duc to autocorrelation of residuals. The influence of the
variable BMES however appears now too low.

Attempts at estimating all the reported equations by the use of
two stage least squares have yielded estimates for the supply of credit
where the interest rate effect is higher and confirmed, in general,
all the other results.

As a partial conclusion for this paragraph it can be pointed out
that the influence of interest rate on the supply of credit is, in. absolute
value, remarkably higher than the influence on demand, This means
that banks are more sensitive than their customers to changes in
interest rates and this, in turn, has implications to be pointed out
below.

4. Summing up and Conclusions

Starting from a definition of monetary base as an aggregate
capable of influencing the overall liquidity and the level of interest
rates, via the bank credit multiplication process, the assets having
those characteristics in different institational regimes have been
defined.

It has been possible in particular, for Italy, to single out those
financial assets which possess the nature of monetary base.

The demand of such assets by the public appears to be a stable
function of income and interest rates so that any change is reflected,
in a predictable way, into changes in banks’ excess reserves; more
specifically, as the demand depends mainly on income and its dis-
tribution, which in the short run are largely independent of monetary
policy, any action on monetary base brings about a change of almost
the same amount in banks’ reserves,

Substracting from banks’ reserves that part which is obtained
through borrowing from the central bank and from abroad, or
adding the part which is lent abroad, an aggregate capable of in-
fluencing the supply of credit is obtained.

As the supply of credit is influenced also, and in a remarkable
amount, by changes in the level of interest rates, while the demand
for credit is negatively influenced by the same rates, variations of
the mentioned aggregate (unborrowed reserves) bring about a change
in the amount of credit and (of the opposite sign) in interest rates.

Further analyses must ascertain more accurately what at first
sight scems a scnsible result (not only for Italy, but also for other

-
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countries), i.c. that the interest clasticity of the supply of credit is
remarkably higher than that of demand. Such a result indeed would
mean, that a change in the amount of monetary base, all other things
being equal, would bring about only a limited change in the effective
amount of credit, the rest being absorbed by a variation of interest
rates. In turn this would mean that the regulation of monetary base
can be especially suited for the achievement of external objectives,
if a sensitivity of capital movements to interest rate differentials has
been ascertained (23).

Also the structure of time lags must be analyzed more carefully,
studying in particular the behaviour of the system in case of restric-

tion (where rationing cffect has also to be taken into account) and

in case of expansion, separately (24).

Many of such improvements of the analysis can be carried on
only in the context of a more complete model and with more accurate
information on interest rates.

Anronto Fazio

Rome

(23 The cffects of the restrictive monetary policy measures being taken in the United
States seem o Suggest an interpretation in fine with this conclusion.

(24) For the rcasons which explain in Italy the asymmetric effect of monetary policy
in case of expansion and in case of restriction sec: Gumng Carur, “ 11 processo di aggiustarento
delle bilance dei pagamenti”, Lecture given before the Socicty of Political Economy and
Statistics of Basle, on November 8, 1968, reproduced in Mondo Economico, December 19,
1668,




