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CENTRE OF PLANNING 
AND ECONOMIC RESEARCH 

The Centre of Planning and Economic Research (KEPE) was estab
lished as a research unit, under the title "Center of Economic Research", 
in 1959. Its primary aims were the scientific study of the problems of the 
Greek economy, encouragement of economic research and cooperation 
with other scientific institutions. 

In 1964, the Centre acquired its present name and organization struc
ture, with the following additional objectives: (a) the preparation of short, 
medium and long-term development plans, and of plans for regional and 
territorial development as well as public investment plans, in accordance 
with guidelines laid down by the Government; (b) the analysis of current 
developments of the Greek economy as well as short-term and medium-
term forecasting; also, the formulation of proposals for appropriate mea
sures; (c) the further education of young economists, particularly in the 
fields of planning and economic development. 

The Centre has been and is very active in all the above fields, and 
carries out systematic basic research in the problems of the Greek 
economy, formulates draft development plans, analyses and forecasts 
short-term and medium-term developments, grants scholarships for post
graduate studies in economics and planning and organizes lectures and 
seminars. 

Within the framework of these activities, the Centre also publishes 
studies, which are the result of research carried out at the Centre, as well 
as lectures, given by specially invited distinguished scientists. 

The Centre is in continuous contact with similar scientific institutions 
abroad, and exchanges publications, as well as views and information on 
current economic topics and methods of economic research, thus further 
contributing to the advancement of the science of economics in the country. 
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PREFACE 

The Greek monetary system, having developed under the pressure of 
meeting the reconstruction needs of the country immediately after the end 
of World War II, has not undergone fundamental institutional changes 
and hence displays obvious weaknesses which limit its effectiveness to ac
complish the desired objectives of economic development and stabilization. 
Its institutional structure precludes an efficient allocation of credit, in
troduces uncertainty in the implementation of monetary policy and gives 
rise to losses of economic welfare. 

The necessity for a rigorous reconstruction of the country's prevailing 
institutional arrangements for purposes of monetary policy is pressing, es
pecially in view of Greece's accession to the European Economic Com
munity. Professor Demopoulos' study helps to meet this need by es
tablishing the theoretical basis for innovative institutional analysis. 

In his present study Professor Demopoulos investigates the structure 
and efficiency of Greek monetary policy in the context of an open economy. 
He systematically incorporates into an operating framework the relevant 
institutional arrangements of the country, which condition the behaviour of 
the monetary authorities, the banks and the public. This behaviour is affec
ted by the country's institutional characteristics, the government budget 
and the balance of payments constraints. Thus, the interactions of the 
domestic sectors with the rest of the world affect money supply, bank 
credit, interest rates and other monetary variables. 

By studying interactions between economic variables and the in
fluence of policy instruments on these variables, Professor Demopoulos' 
chosen framework allows for an evaluation of Greek monetary policy and 
its effectiveness in achieving the desired objectives of economic develop
ment and stabilization. It offers useful opportunities to assess the relevance 
and efficiency of prevailing institutional arrangements in Greece. It helps 
to understand how the monetary authorities and government officials af
fect the behaviour of the banking system and the public when they 
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manipulate policy variables. It also yields an analytic structure for a useful 
series of follow-up studies exploring the relevant empirical patterns. 

The study brings about numerous implications which enhance the 
comprehension of the Greek monetary system. It permits the development 
of policy recommendations and leads to propositions for structural re
forms. 

One finding relates to the adjusted monetary base. When the 
monetary base is broken into its domestic and foreign source components, 
their effects on the money supply and bank credit are found to be quite dif
ferent. The effects of the way the government deficit is financed on the 
domestic source component of the monetary base are demonstrated. The 
implication of these findings is that the adjusted monetary base and its 
components are very important policy instruments in the hands of the 
monetary and government authorities for the accomplishment of their 
desired objective». 

Of equally great importance is the way in which interest rates affect 
the money supply and bank credit multipliers. It is concluded that, in 
Greece, the monetary authorities, by exercising an effective control over 
the proximate determinants of the money supply and bank credit, are in a 
position to switch the behaviour of interest rates and thus steer the varia
tions of the multipliers in the desired direction. This finding underlines the 
need for placing greater emphasis on the effective utilization of the mul
tiplier approach after proper assessment of the stability of the relevant 
multipliers. 

Of particular interest is the finding of Professor Demopoulos that the 
rates of growth of the money supply and bank credit do not respond 
equally to changes in instrumental and exogenous variables. From this 
finding it is argued that, if institutional arrangements preclude an efficient 
allocation of credit, the monetary authorities should strive towards con
trolling the money supply rather than bank credit. 

A nother important finding is that the existing legislation pertaining to 
reserve requirements, and particularly that concerning secondary reserves, 
is accompanied by negative allocative effects on bank credit, introduces un
certainty in the implementation of monetary policy, and gives rise to losses 
in economic welfare. According to Professor Demopoulos, policies on re
serve requirements should be re-examined, as the existing structure of re
quired reserves and of controls on bank liabilities and assets produces such 
a complex system, that it is hard to assume that the central bank can effec-
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tively manage it and hence efficiently control the aggregate volume and 
direction of bank credit. 

The study also finds that controls over the availability of credit and 
artificially low interest rates produce distorted effects on the desired objec
tives of economic development and stabilization. A policy of gradual adop
tion of market determined interest rates is therefore advocated by the 
study. 

Readers of the study will, I am certain, agree that Professor 
Demopoulos' work must be considered not only as an important contribu
tion to the literature but also as a useful study of the prevailing Greek in
stitutional arrangements that condition monetary policy. 

Professor REGHINOS D. THEOCHARIS 
Director General 

Centre of Planning 
and Economic Research 
Athens 

October, 1980 
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CHAPTER 1 

SALIENT ISSUES OF THE GREEK MONETARY POLICY 

1.1. Introductory 

Monetary theory and the theory of monetary policy have been subjected to 
very intensive theoretical and empirical research in the postwar period. These 
research endeavors have challenged many of the theoretical and policy-oriented 
monetary issues which prevailed in the early 1950's. The main focus of these 
studies has centered on the autonomy of monetary policy in open economies. 
That is, how much leeway is there for monetary policy before its effects are 
nullified by a leakage to foreign countries? 

However, while these studies have been pursued for the economically ad
vanced countries, little work has focused on the autonomy of monetary policy 
and the peculiarities faced by the monetary authorities in developing and under
developed countries. With specific reference to Greece, the research endeavors 
that can be classified in this category are those by G. Kasmas, U. Avramides and, 
very recently, D. Halikias.1 Nonetheless, these studies by-pass, among other 
things, the question raised above. Hence, the purpose in the present analysis is to 
shed light on certain aspects of the Greek monetary system which have been left 
out in these three studies, and suggest the usefulness for policy applications of a 
new analytical approach in the context of a small open economy. 

1.2. Salient Issues of the Monetary Policy 

The issues of particular interest here are essentially four. The first one relates 
to the controversy of whether monetary policy is independent of budgetary policy 

1. George Kasmas, Money and Monetary Policy in a Developing Economy: The 
Case of Greece 1956—1966, Ph. D. Dissertation, University of Manchester, January 
1972; U. Avramides, An Econometric Model for Greece with Special Emphasis on the 
Financial Sector, Ph. D. Dissertation, University of Leeds, 1972; DJ. Halikias, Money 
and Credit in a Developing Country: The Greek Case, New York: New York University 
Press, 1979. 
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considerations. In this respect, our analysis gains qualitative information as to the 
direction of change in the various policy multipliers; it thus leads to an evaluation 
of the stabilization objectives of the authorities. The second issue concerns the 
forces shaping the structure of the money market and the bank credit market; it 
unfolds the determinants of the money supply and bank credit in Greece. In this 
respect, our analysis demonstrates the extent to which the behavior of the 
monetary authorities, the banks and the public coupled with the country's existing 
institutional peculiarities, affect the money supply and bank credit multipliers. 
The third issue relates to the crucial question about the autonomy of the Greek 
monetary policy in the context of a small open economy. That is, to what extent 
the adjusted monetary base, and hence the money supply, is influenced by the 
balance of payments considerations. Finally, the fourth issue is to see whether the 
existing institutional arrangements of the country affect the policy instruments 
available to the authorities in their efforts to achieve the stabilization and 
economic development objectives. Additional related issues are also explored in 
this research. 

1.3. Planning this Research Study 

To meet the objectives, the study develops in Chapter 2 an analytical model 
which draws on the behavior of the monetary authorities, the banks and the 
public. The government budget and the balance of payments constraints, coupled 
with the country's existing institutional peculiarities, directly affect the behavior 
of the public and banks through the implementation of the monetary policy. 
Accordingly, then, the interactions between the various sectors under the 
postulated constraints produce hypotheses relating to the determination of the 
money supply, the monetary base, the bank credit, and the other key variables of 
the monetary system. 

In Chapter 3 we introduce a methodology by means of which it becomes 
possible to derive the contributions of the central bank, the banks, the public and 
the foreign sector to the rates of growth of the money supply and bank credit. The 
decomposition of other policy-controlled variables into their contributing compo
nents is also presented in this chapter. The multipliers, which are defined in 
mathematical terms, and every component of which is functionally related to 
economic variables describing the behavior of the banking system and the public, 
are also given in the same chapter. 

Furthermore, this chapter extends our methodology by introducing an in
teresting analytical framework which permits us to analyze the equilibrium solu
tions of the model resulting from instrumental and exogenous disturbances. A 
feature of this framework —not so common in model building— is that it in-
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tegrates the country's institutional characteristics in the monetary field along with 
the behavioral constraints. The structural properties of the model are also 
analysed in this chapter. 

Finally, in Chapter 4 we summarize some of the conclusions of the study 
and propose certain recommendations for structural reforms. 

1.4. Sketching the Conclusions and Policy Recommendations 

Some developments as well as conclusions of our analysis are presented 
here: 

1. The equilibrium conditions of the money supply and bank credit are 
presented in terms of the multiplier and the monetary base. When the monetary 
base is broken into its domestic and foreign source components, their effects on 
the money supply and bank credit are found to be quite different. On the other 
hand, the way the government finances its budget deficit affects the domestic 
source component of the monetary base; this depends on the size of the govern
ment debt and its distribution among the central bank, the banks and the public. 
From these findings it is concluded that the monetary base and its components 
are fundamental policy instruments in the hands of the monetary and government 
authorities. 

2. With reference to the money supply and bank credit multipliers it is con
cluded that, in Greece, the monetary authorities, by exercising an effective control 
over the proximate determinants of the money supply and bank credit, are in a 
position to switch the behavior of interest rates and thus steer the variations of the 
multipliers in the desired direction. 

3. It was also found that the rates of growth of the money supply and bank 
credit do not respond equally to changes in instrumental and exogenous variables. 
From this finding it is concluded that, if institutional arrangements preclude an ef
ficient allocation of credit, then the monetary authorities should strive towards 
controlling the money supply rather than bank credit. 

4. The existing legislation pertaining to required reserves, and particularly 
that concerning the secondary reserves, displays obvious disadvantages. By im
plication, the prevailing structure of reserve requirements is accompanied by 
negative allocative effects on bank credit, introduces uncertainty in the implemen
tation of monetary policy, and gives rise to losses of economic welfare. From 
these adverse effects it is concluded that the policies on reserve requirements 
should be re-examined and, to the extent possible, credit to sectors of "national-
priority" should be assigned to the government. 

5. Associated with the institutional framework of our analysis, it was also 
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found that controls over the availability of credit and artificially low interest rates 
produce perverse effects on the desired objectives of economic development and 
stabilization. Therefore, it is inferred that a policy of market determined interest 
rates should be slowly adopted. 



CHAPTER 2 

STRUCTURE AND SPECIFICATION 

OF A MONETARY MODEL OF THE OPEN ECONOMY OF GREECE 

UNDER THE EXISTING INSTITUTIONAL ARRANGEMENTS 

2.1. Introductory 

This chapter constructs a monetary model for the open economy of Greece. 
The model is built on the behavior of the monetary authorities, the public and the 
banks. The behavior of these economic agents is affected by three constraints: the 
country's institutional arrangements, the government budget and the balance-of-
payments.1 Thus, the interactions of the domestic sectors with the rest of the 
world affect the money supply, the bank credit and other monetary variables. 

In this respect, the proposed model is set up on the operating framework of 
the Greek economy. That is, it systematically incorporates the relevant in
stitutional details of the country that condition the behavior of the monetary 
authorities, the banks and the public. This chosen framework allows us to es
tablish the theoretical basis for an innovative institutional analysis of the Greek 
monetary policy in the context of an open economy. It thus offers useful oppor
tunities to access the relevance and usefulness of prevailing institutional arrange
ments in Greece for purposes of monetary policy. It also yields an analytic struc-

1. The importance of improving the operational efficiency of the country's in
stitutional arrangements has been emphasized by many writers; it was persistently done 
in the early research monographs issued by the Center of Economic Research. See, for 
example, Andreas G. Papandreou, A Strategy for Greek Economic Development, Athens: 
Center of Economic Research, 1962, pp. 102—104; George Coutsoumaris, The 
Morphology of Greek Industry, Athens: Center of Economic Research, 1963, pp. 
195—196, p. 363; Howard S. Ellis et al., Industrial Capital in Greek Development, 
Athens: Center of Economic Research, 1964, p. 98. See also, John Pesmazoglu, The 
Relation Between Monetary and Fiscal Policy, Athens: Bank of Greece, Series of Special 
Economic Studies, No. 12, 1965, p. 14 and p. 27. This issue is also tenaciously 
emphasized in Professor Zolotas' work. 
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ture for a useful series of follow-up studies exploring the relevant empirical pat
terns.2 

In the next three sections we look at the structure of the Greek monetary 
system and analyze the behavior of the monetary authorities, commercial banks 
and the public. Section four summarizes the complete monetary model for the 
open economy of Greece. 

2.2. The Behavior of the Monetary Authorities 

2.2.1. The Greek Monetary Authorities 

a. The Currency Committee 

The Greek monetary authorities are represented by the Currency Commit
tee, a collective body under the chairmanship of the Minister of Coordination and 

2. Many monetary models are currently being used. Among the most carefully 
worked out is the K. Brunner and A. Meltzer model, "Some Further Investigations of De
mand and Supply Functions for Money", Journal of Finance, XIX, May 1964, pp. 240-
283. Although the Brunner-Meltzer model offers a basic analytical framework which is 
intended to have general application, our proposed framework is extended to incorporate 
the relevant institutional characteristics of the country that condition the behavior of the 
monetary authorities, the banks and the public in the context of an open economy. 

The Brunner-Meltzer model has been applied to an open economy by: Michele 
Fratianni, "Bank Credit and Money Supply Processes in an Open Economy: A Model 
Applicable to Italy", Metroeconomica, Vol. XXIV, April 1972, pp. 24-69; Manfred 
Willms, "Controlling Money in an Open Economy: The German Case", Federal Reserve 
Bank of St. Louis, Monthly Review, April 1971, pp. 10-27; Pieter Korteweg, "The Supply 
and Controllability of Money in an Open Economy: The Dutch Experience 1953-1972", 
Working Paper No. 7307, Netherlands School of Economics, February 1973; Karl Brun
ner, "Money Supply Process and Monetary Policy in an Open Economy", International 
Trade and Money, M.B. Connolly and A.K. Swoboda, ed., London: George Allen and 
Unwin, 1973, pp. 127-166; André G. Fourcans, Money Stock, Bank Credit, and Interest 
Rate Formation in an Open Economy: The French Case, Ph. D. Dissertation, Indiana 
University, 1974. See also, Johan Myhrman, "An Analytical Treatment of the Swedish 
Monetary Policy", Swedish Journal of Economics, No 75, September 1973, pp. 221-237; 
Albert E. Burger, The Money Supply Process, Belmont: Wadsworth Publishing Co., 
1971; Jacques David, "Un Modèle de l'Économie Française Inspiré des Thèses 
Monétaristes", Bulletin Trimestriel, Banque de France, No. 5, Novembre 1972; Jacques 
Melitz, "Une Tentati^ d·' Expĥ cgtion de l'Offre „de Monnaie en France", Revue Économi
que, Septembre 1973. *-."/* 



the Ministers of Finance, Industry, Commerce, and Agriculture and the Gover
nor of the Bank of Greece (the country's central bank). 

The Currency Committee shapes the conduct of the country's monetary and 
credit policies and has the overall supervision of and responsibility for the exer
cise of these policies. It assigns the conduct of the monetary and credit policies to 
the Bank of Greece. 

b. The Bank of Greece 

The Bank of Greece has the responsibility for carrying out the policies deter
mined by the Currency Committee. It has the exclusive right of issuing bank 
notes; it provides credit to the banking system and, to a much lesser extent, to 
private enterprises; it finances the Government and conducts the transactions of 
the Government concerning its payments and receipts; it manages the country's 
foreign exchange reserves and administers all exchange controls. It thus preserves 
the internal and external value of the Greek drachma and plays a direct role in 
financial intermediation. 

Though the Bank of Greece acts as an adviser to the Currency Committee 
concerning the formation of monetary and credit policies, it can not shape its own 
independent policies. Hence, monetary and credit policies are integrated with the 
general economic policy of the country via the Currency Committee. In this 
respect, the Currency Committee provides the link for the coordination of the 
country's fiscal and monetary policies. The responsibility of the Bank of Greece is 
limited only to the implementation of the monetary and credit policies and the 
preservation of the country's monetary stability. Nonetheless, given the structure 
of the Greek economy, such an institutional framework exerts high pressure on 
the Bank of Greece to increase the monetary aggregates, such as the money sup
ply, at rates that endanger the goals of economic development and stabilization. 

2.2.2. The Balance Sheet of the Monetary Authorities 

In analyzing the behavior of the monetary authorities, a good point to start 
is the balance sheet of the central bank. This is presented below in a simplified 
format so as to identify its linkages with the other sectors of the economy. 



TABLE 2.2.1 

The Balance Sheet of the Bank of Greece3 

OR = official reserves of gold and 
foreign exchange 

GA = government's net borrowing 
from Bank of Greece (BOG) 

BA = banks' total borrowing from 
BOG 

PA = private sector's total borrow
ing from BOG 

CLAA = "clearing and other accounts" 
with BOG 

OA = other assets 

Rc 

CLAL 

OL 

outstanding currency held 
by the public, the banks, the 
special credit institutions and 
the government 

banks' deposits with BOG 

"clearing and other ac
counts" with BOG 

other liabilities 

where 

OR 

GA 

BA 

PA 

BAPEF 

FR 

IMF 

SLF 

AG 

S c 

DG 

BAC 

BAPEF 

PAC 

p A P E F 

PEF 

PED 

= FR + IMF - SLF 

= AG + S c - DG 

= BAC + BAPEF 

= PAC + PAPEF 

+ PAPEF = A ( P E F - P E D ) 

= stock of gold and foreign exchange held by BOG 

= the Greek IMF position 

= Bank of Greece sight liabilities in foreign exchange 

= loans and advances to the government by BOG 

= government's securities held by BOG 

= government's deposits with BOG 

= discounts and advances to banks by BOG 

= advances to banks out of public entities funds 

= advances to the private sector by BOG 

= advances to the private sector out of public entities funds 

= public entities funds with BOG 

= public entities deposits with BOG 

3. Bank of Greece, Monthly Statistical Bulletin, Table: Financial Statement of the 
Bank of Greece. 
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2.2.3. The Monetary Base 

The balance sheet of the monetary authorities produces the identity 

OR + GA + BA + PA + CLA
A
 + OA = C + R

c
 + CLA

L
 + OL (la) 

This establishes the sources and uses of monetary base B. Alternatively (la) 

can be written as 

Β = OR + GA + BA + PA + CLAN + OC (lb) 

Β = C + R c (lc) 

where 

CLAN = CLAA - CLAL 

OC = OA - OL 

That is, monetary base is directly supplied by the central bank to finance its 
stock of gold and foreign exchange and its net holdings of government liabilities. 
Furthermore, monetary base is directly supplied by the central bank to finance 
the demands for loans and advances by the banks and the public. On the other 
hand, monetary base is demanded by the public as currency and by banks as 
total reserves.4 

4. For an analysis and explanation of the monetary base see also: Leonall C. Ander
sen and Jerry L. Jordan, "The Monetary Base — Explanation and Analytical Use", 
Federal Reserve Bank, Monthly Review, August 1968, pp. 7-11 ; Phillip Cagan, Determi
nants and Effects of Changes in the Stock of Money, 1875—1960, New York: Columbia 
University Press, 1965 ; Milton Friedman and Anna Schwartz, A Monetary History of the 
United States: 1867—1960, Princeton, N.J.: Princeton University Press, 1963. 

The analysis of the monetary base has been devised to explain the determinants of 
the economy's money supply. In this respect, two approaches have been developed: The 
Friedman-Schwartz-Cagan approach and the Brunner-Meltzer approach; they are both 
behavioral money supply models incorporating the behavior of the monetary authorities, 
the banks and the public, from which estimates of the respective contributions of each of 
the proximate determinants can be made. The monetary base acts as a constraint on the 
maximum growth of the money supply, with the banks and the public competing for the 
use of the limited monetary base. Both approaches are restricted to closed economies. 
Our approach is set up on the operating framework of the Geek economy in the context 
of an .open economy. George Kasmas, op. cit., following the Friedman-Schwartz-Cagan 
approach, has analyzed the arithmetic determinants of the Greek money supply and 
monetary base. 
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The monetary base therefore consists of claims on both domestic and 
foreign governments and on the private sector and is represented by sight 
liabilities of the State's monetary authorities which possess medium-of-exchange 
properties. As such, monetary base is the main reserve asset in the hands of the 
authorities and is characterized by perfect liquidity. The latter implies that the 
monetary base is an asset net of any transaction and information costs. Hence, 
only assets which are perfect substitutes and are characterized by the latter 
property should be included in the definition of the base. That is, the liquidity of 
other assets is defined in terms of their ability to be converted into the monetary 
base quickly and without a large loss in value.5 

The monetary base therefore should reflect the institutional peculiarities of 
the State. As such, it should be studied within the institutional constraints to find 
out the extent to which it constitutes a powerful indicator of the central bank's ac
tual behavior. This is done in the next sections. 

2.2.4. The Balance of Payments Constraint 

Monetary authorities issue base money under the balance of payments and 
the government's budget constraints. In this section we study the link between the 
monetary base and the balance of payments constraint. The government's budget 
position is taken up in the next section. 

In an economy with little exposure to the balance of payments flows, the 
monetary base may be redefined as 

Ba = Β - ΒΑ (2a) 

That is, the monetary base is adjusted for banks' borrowing from the central 
bank. Naturally, borrowing from the central bank is practiced by banks as a last-
resort policy to finance their lending activities; and at the going discount rate and 
discount quota fixed by the authorities, banks voluntarily determine the volume of 
BA. In this respect, part of Β is determined by banks' behavior. Therefore, the ad
justed base, Ba, is a better indicator of the authorities' actual behavior than B. 
Thus, 

Ba = OR + GA + PA + u (2b) 

via equation (lb); and u representing the residual items CLAN + OC. 
Hence, expression (2b) reflects the adjusted monetary base for Greece and 

5. The institutional characteristics of a country actually define the size of the 
monetary base. 
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functions as a better indicator of the effectiveness of monetary policy.6 

In an open economy, banks have alternative borrowing opportunities. They 
can substitute for domestic borrowing, borrowing from foreign credit markets. 
Foreign borrowing is also demand determined. Banks' foreign borrowing results 
in an increase in OR and, hence, in Ba. Therefore, Ba should be further adjusted 
for banks' foreign position. It would then function as a more reliable measure of 
the authorities' actual behavior. However, the Greek monetary system does not 
reflect these adjustments which are analyzed below. 

2.2.5. The State's Stock of Foreign Reserves 

From the balance sheet of the Bank of Greece, we have seen that the State's 
stock of foreign reserves is defined as 

OR = FR + IMF - SLF (3 a) 

On the other hand, from the balance sheet of commercial banks (Table 2.3.1 
below) we derive 

NFL = FL - FA (4a) 

where 

NFL = banks' net foreign liabilities 

FL = banks' foreign liabilities 

FA = banks' foreign assets 

In accordance, however, with the institutional arrangements:7 

a. Only the central bank can hold foreign reserves on permanent basis. 
Thus, 

i. it purchases and sells foreign currency supplied and demanded by 
banks 

ii. it imposes regulations on banks' demands for foreign capital 
iii. it intervenes in the forward-exchange market 

6. In accordance with the institutional arrangements of a country, Ba can be further 
adjusted possibly for bank reserves liberated from or absorbed by changes in reserve-
requirements. 

7. See also, D. J. Halikias, Problems and Prospects of Credit Policy: The Greek Ex
perience, Athens: Bank of Greece, 1976, (in Greek), p. 20, p. 39. 
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b. Banks purchase and sell foreign exchange and hold it temporarily on 
behalf of the central bank. Thus, 
i. they are not allowed to hold their own permanent foreign reserves.8 

ii. they are holding, however, foreign exchange which is granted to resi
dents as credit following central bank's regulations. This item is also 
added to OR when measuring the State's total foreign reserves. 
Therefore, there is no need to further adjust Ba for the banks' net 
foreign position.9 

On the other hand, changes in OR result from the following sources of the 
balance of payments: 1 0 

(i) the current account (CA) 
(ii) net capital imports by the government and the private sector (NK) 

(iii) changes in the clearing account (ACL), and 
(iv) net errors and omissions (X) 
Thus, the change in OR equals 

OR = CA + NK + X + ACL + OR_, (3b) 

From (3 a) and (3 b) we derive 

AOR = CA + NK + X + ACL = A (FR + IMF - SLF) (3c) 

Hence: 

OR = ΣΒΡ - ΣΧ - ZACL (3d) 
t t t 

ΣΒΡ = OR + ΣΧ + ΣΔΟί (3e) 
î t t 

8. As of January 1977, banks are required to deposit with the central bank at an 
interest-bearing account an amount equal to 7% of their total private deposits in 
drachmae and foreign exchange. 

9. Net foreign borrowing may increase the base money but also adversely affect 
service flows that reduce foreign reserves. Hence, the net effect on base money is not 
easily determined. I am indebted for this point to Anna J. Schwartz of the National 
Bureau of Economic Research, N.Y. 

10. On the importance of the sources of the balance of payments on the State's stock 
of foreign reserves, see, X. Zolotas, Monetary Equilibrium and Economic Development, 
Princeton, N.J.: Princeton University Press, 1965, pp. 130-133. 
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where BP = the balance of payments surplus. 
We can now incorporate the balance of payments constraint (3d) into (2b) 

B a = ΣΒΡ - ΣΧ - EACL + GA + PA + u (2c) 
t t t 

This identifies the adjusted monetary base Ba as a fundamental policy 
variable in the hands of the Greek monetary authorities under the balance of pay
ments constraint. Expression (2c) recognizes the foreign component as well as the 
domestic component of Ba. However, since both the current account and net 
capital imports that constitute the change in official reserve are not independent 
of domestic monetary expansion, the autonomy of monetary policy in the context 
of an open economy is reduced. 

Since the domestic component reflects the net borrowing of the government 
from the central bank, it is necessary to introduce here the budget constraint of 
the government. 

2.2.6. The Government's Budget Constraint11 

Expression (2c) is further extended to include the government's budget con
straint and thus encompass the impact of fiscal policy actions on the total 
monetary base. Table 2.2.2 below summarizes the balance sheet of the govern
ment. 

11. The use of the government budget constraint in macroeconomic models has in
creased in recent years. See, for example, Carl F. Christ, "A Simple Macroeconomic 
Model with a Government Budget Restraint", Journal of Political Economy, January 
/February 1968, pp. 53-67; —, "A Model of Monetary and Fiscal Policy Effects on the 
Money Stock, Price Level, and Real Output", Journal of Money, Credit, and Banking, 
November 1969, pp. 683-705; James Tobin, "A General Equilibrium Approach to 
Monetary Theory", Journal of Money, Credit, and Banking, February 1969, pp. 15-29; 
W.L. Silber, "Fiscal Policy in IS-LM Analysis: A Correction", Journal of Money, Credit, 
and Banking, November 1970, pp. 461-472; A.S. Blinder and R.M. Solow, "Does Fiscal 
Policy Matter?", Journal of Public Economics, No 2, 1973, pp. 319—337; B. Hansen, 
"On the Effects of Fiscal and Monetary Policy: A Taxonomic Discussion", American 
Economic Review, No 63, September 1973, pp. 546—571; Karl Brunner and Allan H. 
Meltzer, "Money, Debt, and Economic Activity", Journal of Political Economy, Septem
ber/October 1972, pp. 951-977. 
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TABLE 2.2.2 

The Balance Sheet of the Government 

2XG-Ta) government's cash flow GA 
deficit 

Sp 

OA( other assets 

I G F 
t 

OLG 

= government's net borrow
ing from BOG1 2 

= government's securities 
held by banks 

= government's securities 
held by the public 

= government's borrowing 
from abroad 

= other liabilities 

It produces the identity, 

Σ (G - Ta) + OAG = GA + (SB + Sp) + I G F + OLG (5a) 
t t 

Thus, the government's net borrowing from the central bank is now defined as 

GA = Σ (G - Ta) - (SB + Sp) + (OG - IGF) 
t t 

(5b) 

where 

OG = OAG - OLG 

Expression (5b) incorporates the institutional arrangements of the Greek State. 
We can now incorporate the government budget constraint (5b) into (2c) 

Ba = ΣΒΡ - ΣΧ - lACL + I(G-Ta) - (SB + Sp) 
t t t t 

+ (OG - IGF) + PA + u 
t 

(2d) 

This identifies the adjusted monetary base Ba as a key policy variable in the 
hands of the Greek authorities under the balance of payments and the govern
ment's budget constraints. 

12. Government foreign borrowing is also reflected on the item NK of the balance of 
payments constraint. 
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Both expressions (2c) and (2d) are identical and provide the sources of B3. 
They are fundamental concepts because they show that a great deal of the base 
money is directly influenced by the balance of payments and the government's 
budget constraints. Furthermore, their importance is justified by the fact that 
policy issues, such as the interdependence of monetary and fiscal policies, may be 
very well clarified within this context. Other policy implications, such as the inter
dependence of credit markets, the imported or exported inflation, etc., are also 
summarized in these two concepts.13 

2.2.7. Interdependence of the Greek Monetary and Budgetary Policies 

Expressions (2c) and (2d) incorporate the institutional arrangements of the 
State's stabilization policies. In both, Ba is considered to be the fundamental 
policy variable in the hands of the monetary authorities. On the other hand, both 
expressions elegantly reflect the presence of the State's budgetary policy. 

Is therefore monetary policy independent of budgetary policy considera
tions? Furthermore, does the former become subservient to the latter? 

Rearranging the terms of the fundamental budgetary identity (5a), which 
relates the base money with the outstanding government debt, and taking first dif
ferences, we have 

G - Ta = AGA + ASB + ASP + GF - ΔΟΑ° + AOLG (5c) 

This expression suggests that the government finances its budget deficit either by 
borrowing from the central bank, the banks, the public and abroad or by any 
combination of the above. 

It might be argued therefore that, though the domestic component of Ba in 
(2c) or (2d) expresses the central bank's behavior, it is not altogether indicative 
that it is under the control of the monetary authorities. Rather, it depends on the 
size of the government debt and its distribution among the central bank, the 
banks and the public. That is, the government, by deciding on the size of its debt, 
affects the movements of components of the monetary base which are aiming 
towards closing the gap between receipts and expenditures. In this respect, there 
is a dependence of monetary policy on fiscal policy considerations. 

However, this dependence is limited since the above mentioned components 
are only a part of the total monetary base. The latter, i.e., expressions (2c) and 

13. See also, Karl Brunner, "Inflation, Money and the Role of Fiscal Arrangements: 
An Analytic Framework for the Inflation Problem", in The New Inflation and Monetary 
Policy, Mario Monti, ed., London: Macmillan, 1976, pp. 25—89. 
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(2d), includes other components directly affected by monetary policy actions. It is 
also an empirical question if the component GA = AG + S£ — DG of the mo
netary base can seriously* impair the effectiveness of monetary policy. 

Furthermore, expression (5 c), which is indicative of the interdependence of 
the government's and the central bank's financial behavior in Greece, shows im
plicitly that a fraction of the government's debt may be financed through the crea
tion of base money by the monetary authorities. This fraction of (G—Ta) should 
also be considered as a policy-determined variable in the hands of the monetary 
authorities. Thus, the argument that net government borrowing in expressions 
(2c) or (2d) may impair the independency of monetary policy actions is further 
eliminated. 

We now turn into the study of the behavior of commercial banks. 

2.3. The Behavior of Commercial Banks and the Existing Institutional 
Arrangements 

2.3.1. The Greek Banking System 

The banking system consists of: 
1. The Bank of Greece (the country's central bank). 
2. Twenty-two (22) commercial banks, 10 of which are Greek and 12 

foreign. 
3. Three (3) investment banks. 
4. Five (5) specialized credit institutions. Nonbanking institutions do not 

play an important role in financing investment, mainly due to under
developed capital market. Thus, the banking system is the most impor
tant institutionalized market in mobilizing and allocating private and 
public financial resources. 

a. Commercial Banks 

Commercial banks constitute the main body of the country's credit system. 
They are highly concentrated in the sense that the greatest part of the banking ac
tivities is accommodated by the two major banks, namely, the National Bank of 
Greece and the Commercial Bank of Greece. The former covers 60 per cent of 
the total banking activities, while the latter (along with the Ionian and Popular 
Bank) covers approximately 20 per cent. They both have an extensive network of 
branches all over the country. This intensifies the oligopolistic structure of com
mercial banking which, however, is very well developed. 
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The principal functions of the commercial banks are analyzed below. It 
should be pointed out, however, from the outset that, since the use of checking ac
counts is very limited in Greece, the greater part of the liability side of the balance 
sheet of the commercial banks is in the form of private savings and private time 
deposits. Second, commercial banks extend short-term credit to industry, 
domestic and import trades, export and tobacco trades and shipbuilding. Also, 
they extend medium and long-term credit to industry and other enterprises for in
vestment in plant and equipment and credit to public enterprises. Third, commer
cial banks participate in the equity capital of a number of private enterprises. 
Finally, they are required to invest a large part of their total private deposits in 
interest-bearing Treasury bills. 

b. Investment Banks 

The main functions of investment banks are to extend medium and long-
term credit to industry and other enterprises such as mining, tourist and shipping; 
to participate in the equity capital of private enterprises; to issue and underwrite 
new issues of shares and bonds and to provide technical and managerial 
assistance to their clients. 

There are three (3) investment banks: The Hellenic Industrial Development 
Bank, which is a state-owned institution, the Investment Bank, and the National 
Investment Bank for Industrial Development, which are private banks. 

c. Specialized Credit Institutions 

The specialized credit institutions are state-owned institutions and are 
engaged in specific credit activities within the country's credit system. They ex
tend credit to sectors where there is lack of interest on behalf of the private finan
cial institutions. They also mobilize and allocate public and private financial 
resources. 

The specialized credit institutions are: 

1. The Agricultural Bank of Greece 

It is a state-owned financial institution with an extensive network of 
branches spread all over the country. It functions as a bank in the sense that it ac
cepts deposits (mostly in the form of savings deposits). It is mainly financed by 
the Bank of Greece. It extends short and long-term credit to agriculture; it dis
tributes fertilizers and other supplies to the farmers; it supervises farm 
cooperatives and provides technical and management assistance; and it carries 
the responsibility for the conduct of the State's agricultural policy. 
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2. The Postal Savings Bank 

It is a state-owned financial institution with an extensive network of 
branches spread all over the country. It functions as a bank in the sense that it ac
cepts deposits (mostly in the form of savings deposits) and extends long-term 
credit to local authorities, public enterprises and to pensioners and public em
ployees for housing. 

3. The National Mortgage Bank of Greece 

It is a state-owned financial institution. It functions as a bank in the sense 
that it accepts all types of deposits as well as deposits in foreign exchange. It is 
also financed by the Bank of Greece. It extends credit to the housing sector, 
tourist enterprises, public enterprises and to non-profit organizations. The prin
cipal activity of the bank rests with the financing of the housing sector of the 
country; it is, in other words, the major mortgage institution of the country. 

Credit for housing is also extended by the Mortgage Bank, which is a private 
financial institution. 

4. The Consignations and Loans Fund 

It is a state-owned financial institution. It accepts consignment-deposits as 
well as private savings deposits; it manages the funds of public entities; it extends 
credit to public entities, non-profit organizations and to pensioners and public em
ployees for housing. 

The main conclusion to be drawn out of this brief analysis is that commer
cial banks are the most important intermediaries in the Greek financial system. 
To this end, we analyze below the institutional arrangements and the banking ac
tivities of commercial banks only. · 

2.3.2. The Balance Sheet of Commercial Banks 

The behavior of commercial banks (banks) is part of our model and it has 
been introduced so far only through the relationship of the banks' net foreign 
position (NFL) with the balance of payments and the monetary base. We in
troduce in this section the behavior of banks in an indepth analysis along with the 
existing institutional arrangements because of their crucial importance in the for
mulation of the State's economic policies. 

The starting point of our analysis is the banks' balance sheet which is sum
marized below. 
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TABLE 2.3.1 

The Balance Sheet of Commercial Banks 

ït = CB + R c = 

LB = 

SB = 

FA = 

OAB = 

banks' vault cash and 
deposits with BOG 

loans to the economy 

government's securities 

banks' foreign assets 

other assets 

Q = 

BA = 

FL = 

OLB = 

total private deposits 

banks' total borrowing 
from BOG 

banks' foreign liabilities 

other liabilities 

where 

FA 

SB 

Q 

FL 

OB 

FA 
NR 

FE 
NR 

TR 

SB 

SB 

ο 

D 

Τ 

S 

= F A N R + F E N R + L F E 

= S B + S B 

r ο 

= D + T + S + Bl 

= Σ FD. 

i=i ' 

= O A B - O L B 

= banks' claims in earning assets on non-residents 

= banks' claims in foreign exchange on non-residents 

= credit in foreign exchange to residents 

= component of SB held due to legal reserve requirements 

= non-statutory component of SB 

= private demand deposits with banks 

= private time deposits with banks 

= private savings deposits with banks 
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Bl = private restricted deposits with banks 

FDj, = deposits in foreign exchange with banks held by residents 

FD2 = deposits in foreign exchange with banks held by non
residents 

FD3 = deposits in drachmae with banks held by non-residents 

The balance sheet produces the identity 

R + LB + SB + OB = Q + BA + NFL (6) 

Each component of the aggregate balance sheet is analyzed in the following sec
tions where hypotheses concerning the behavior of the banks are also advanced. 

2.3.3. The Structure of Legal Reserve Requirements 

The Greek authorities, in their effort to achieve the stabilization and 
economic development objectives, have heavily relied on monetary policy as a 
means of demand management as well as influencing the allocation of credit to 
various sectors of the economy. To these ends, in October 1966, a new complex 
system of quantitative controls was introduced on the outstanding amount of 
specific types of banks' credit. The various controls currently in force are aiming 
at: 

— the efficient distribution of available credit between the private and the public 
sector; 

— the efficient reallocation of credit to sectors of "national-priority"; 

— the prohibition or discouragement of allocating credit to nonproductive ac
tivities. 

The main instruments introduced by the monetary authorities to efficiently 
allocate bank credit are: 

— differential reserve requirements on banks' liabilities and assets; 

— fixing of interest rates paid on bank credit and deposits; 

— credit ceilings. 

In this section, we introduce, first, a general elaboration of the nature of the 
arrangements on reserve requirements, the fixing of interest rates, the imposition 
of credit ceilings and then proceed with the analytic formulation and evaluation of 
reserve. requirements. 
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a. The Nature of the Arrangements on Reserve Requirements 

There are two major categories of reserve requirements referred to as 
primary and secondary. 

Primary reserve requirements relate to deposits which the banks are required 
to deposit with the Bank of Greece. Those deposits are held against banks' private 
deposit liabilities as well as on certain types of credit extended by the banks. 

In the case of banks' private deposit liabilities (Q) we distinguish the follow
ing categories of reserve requirements:14 

— Since 1972, banks have been required to deposit with the Bank of Greece 
a percentage of their private savings, private demand and restricted deposits as 
non-interest-bearing primary reserves. 

— Since 1972, reserve requirements have also been extended on private sav
ings deposits (excluding savings deposits on 3-month notice), private time and 
private demand and restricted deposits respectively as interest-bearing primary 
reserves. 

— Also, reserve requirements are imposed periodically on private savings 
and private demand deposits as interest-bearing seasonal primary reserves. 

In the case of credit extended by the banks, we distinguish the following 
categories of reserve requirements: 

Banks are required to deposit with the Bank of Greece a percentage of their 
short-term credit extended to industry and to domestic and import trades respec
tively as non-interest-bearing primary reserves. On the other hand, banks are 
allowed to withdraw from the Bank of Greece part of their reserves to cover 
credit to export and tobacco trades and shipbuilding, to medium and long-term 
credit for investment in plant and equipment and to public enterprises. 

Secondary reserve requirements relate to the compulsory investment in 
Treasury bills, government bonds and bonds of public enterprises as well as to a 
percentage of banks' private deposit liabilities on certain types of bank credit. 
Analytically: 

— Banks are required to invest a percentage of their private demand, savings 
and restricted deposits respectively as well as a percentage of their private time 
and 3-month notice savings deposits in interest-bearing Treasury bills as secon
dary reserves. 

— Banks are also required to extend a percentage of their total private 
deposits as medium and long-term credit to industry and other enterprises for in-

14. The required reserve ratios are also differentiated with respect to the size of the 
banks (large and small banks). For expositional clarity, we do not draw this distinction in 
the present study. 
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vestment in plant and equipment and a smaller percentage for credit to handicraft 
as secondary reserves. 

The excess of these requirements over the credit is either invested in 
Treasury bills (with the approval of the Bank of Greece) or is deposited with the 
Bank of Greece in an interest-bearing account. This is what a bank has to do if it 
fails to meet the above requirements. 

This is a discursive elaboration of the nature of the arrangements on reserve 
requirements. The Greek monetary authorities have provided the foundation of a 
"liberated" reserve requirements system capable of meeting the needs of the 
economy.15 We will proceed with the analytic formulation and evaluation of the 
system after a brief description of controls on interest rates and credit. 

b. Controls on Interest Rates 

Interest rates on all types of private total deposits and bank credit are deter
mined by the monetary authorities. The structure of interest rates favours ac
tivities, such as exports and long-term capital invetsment, that contribute most to 
the country's economic development. The interest rates charged for such ac
tivities are set below those charged for various categories of credit extended by 
the banks (i.e., banks' primary reserves). 

Also, the discount rate at which banks can borrow from the Bank of Greece 
is also set by the monetary authorities. 

c. Credit Controls 

Ceilings are occasionally imposed by the monetary authorities on the whole 
or part of outstanding credit extended by the banks. Nonetheless, credit to export 
trade, tobacco trade, handicraft as well as to medium and long-term credit for in
vestment in plant and equipment has usually been excluded from the ceiling. 

15. Professor Zolotas, commenting on the banks' responsibility and role to meet the 
needs of the economy, says: "It should be stressed that the responsibility and the role of 
the banks in a developing country are far wider than in a developed country. Thus the 
commercial banks in a developing country should see that available credit is channeled to 
the various sectors of the economy, not only on the basis of each sector's profitability but 
also with due regard to its social productivity". X. Zolotas, op. cit., p. 61. On this, see 
also, John Pesmazoglu, op. cit., pp. 28—29. 
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d. The Analytic Formulation of Reserve Requirements 

1. The Structure of Primary Reserves16 

Total required reserves (RR) consist of primary-required reserves (RRj) and 
secondary-required reserves (RR^. That is 

RR = RRi + RR2 (7) 

We have seen above that banks are required to hold non-interest-bearing 
reserves with the central bank against certain types of bank credit. On the other 
hand, banks are allowed to withdraw from the central bank part of their reserves 
to cover credit to trades of the private sector which are specified by the monetary 
authorities. Also, banks hold reserves against their private deposit liabilities (Q). 
Thus, the aggregate level of primary reserves is given by 

2 5 

RR, = Σ r. L. - Σ r. L. 
1= 1 i=3 

+ (r7 + r13 + δχΓ10) D + r12 Τ 

+ (r6 + r n + δ χ r9) S 

+ (r8 + r14) Bl (8) 

where 

L„ = short-term credit to industry 

L2 = short-term credit to domestic and import trades 

L3 = credit to export and tobacco trades and shipbuilding 

16. The theoretical structure of the primary and secondary reserves developed herein 
and the policy conclusions derived thereof are not challenged by the "differentiated" con
straint introduced in January 1977 which reads, "From January 1977 all Commercial 
Banks are required to deposit with the Bank of Greece at an interest-bearing account an 
amount to 7% on the total private deposits in drachmae and foreign exchange" and, "...to 
invest in Treasury bills an amount equal to 30% on the total of private deposits in 
drachmae and foreign exchange". This new constraint avoids the breakdown of the total 
private deposits to satisfy reserve requirements and introduces deposits in foreign ex
change for this purpose. Neither affects the arguments of our analysis. 
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L4 = medium and long-term credit for investment in plant and equipment 

L5 = credit to public enterprises 

r. = statutory reserve ratios applied to: 
r1 = short-term credit to industry as non-interest-bearing primary 

reserves 
r2 = short-term credit to domestic and import trades as non-

interest-bearing primary reserves 
r3 = credit to export and tobacco trades and shipbuilding as non-

interest bearing primary reserves 
r4 = medium and long-term credit for investment in plant and 

equipment as non-interest-bearing primary reserves 
r5 = credit to public enterprises as non-interest-bearing primary 

reserves 
r6, r7, r8 = private savings and private demand and restricted 

deposits respectively as non-interest-bearing primary 
reserves since 1972 

Γ9> Γιο = private savings and private demand deposits respectively 
as interest-bearing seasonal primary reserves 

r n , r12, r13, r14 = private savings (excluding savings deposits on 3-
month notice), private time and private demand 
and restricted deposits respectively as interest-
bearing primary reserves since 1972 

δ = dummy for seasonal reserves 
The reserve ratios r. applied to primary reserves (RRj) are given in the upper 

part of Table 2.3.2. 
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TABLE 2.3.2 

Legal Reserve Requirements Since 1966 

PRIMARY = RRj 

Non-interest-bearing reserves Interest-bearing reserves 

Credit to De- Sea- De-
po- son- po-

Industry Domestic sits* al sits* 
and 
Import trades 

Γι r2 
δ χ Γ 9 

δ χ Γ 1 0 

Γ11» Γ 1 2 

Γ 1 3 

Γ 1 4 

SECONDARY = RR2 

SB 

r 

r * 
r * * 
M6 

L f 

rf 

h 

rh 

* Since 1972 
* * Since 1971 

The term with negative sign in equation (8) corresponds to reserves that 
banks are allowed to withdraw from the central bank for the corresponding types 
of credit. 

2. The Structure of Secondary Reserves 

Secondary reserves (RR2) relate to the compulsory investment in Treasury 
bills, government bonds and bonds of public enterprises as well as to a percentage 
of banks' private deposit liabilities on certain types of bank credit. Analytically: 

—Banks are required to invest a percentage (r15) of their private demand, 
savings and restricted deposits as well as a percentage (r16) of their time and 3-
month-notice savings deposits (Sx) in interest-bearing Treasury bills. 
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—Banks are also required to extend medium and long-term loans to industry 
and other enterprises for investment in plants and equipment (Lf) equal to a per
centage (r.) of their total private deposits (Q). The excess of the requirement over 
the credit is either invested in Treasury bills (proportion jx) or is deposited with 
the central bank in an interest-bearing account (proportion 1-jj). 

—Furthermore, banks are required to extend loans to handicraft (L^) equal 
to a percentage (r j applied to the increment of their total private deposits (Q-C^); 
where Q are deposits as of January 1, 1966. Again the excess of the requirement 
over the credit is either invested in Treasury bills (proportion j^) or is deposited 
with the central bank in an interest-bearing account (proportion l-jj). The latter as 
well as the former proportions, j 1 5 j 2 , l-jls l-j2 are determined by the monetary 
authorities. 

The reserve ratios r. applied to secondary-reserves are given in the lower part 
of Table 2.3.2 where: 

r15 = private demand, savings and restricted deposits on interest-
bearing Treasury bills as secondary reserves since 1972 

r16 = private time and 3-month notice savings deposits on interest-
bearing Treasury bills as secondary reserves since 1971 

rf = total private deposits (Q) for medium and long-term credit to 
industry and other enterprises for investment in plant and 
equipment as secondary reserves 

rh = total private deposits (Q-Q ) for long-term credit to handicraft as 
secondary reserves (Q = value of Q as of Jan. 1, 1966) 

Lf = medium and long-term credit to industry and other enterprises with
drawn from banks' secondary reserves 

Lh = credit to handicraft withdrawn from banks' secondary reserves 

Hence, the stock of government securities held by banks is 

SB = SB + SB (9) 
r ο 

and 
SB = r ^ D + S + BO + r^CT + S,) 

+ j 1 ( r f

- Q - I 1 ) 

+ j 2 {r h (Q-Q o )-L h } (10) 
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where 

SB = statutory component of SB 

SB = non-statutory component of SB 

On the other hand, the stock of banks' interest-bearing deposits with the cen

tral bank is 
ΌΒ=Ό?+ΌΡ (11) 

o r 

and 

D B = (1-j) (rfQ-Lf) + (lja) {rh (Q-Q0) - \} (12) 

where 

D B = banks' interest-bearing deposits with the central bank 

D B = statutory component of D 8 

D B = non-statutory component of D 8 

The secondary reserves are given by 

RR2 = DB

r + SB

r (13) 

or 

RR2 = (rf + r h ) Q + r 1 5 D + r 1 6 T 

+ r15 S + r16 S, + r l s Bl 

- ( r h Q o + L f + V <13a> 

via equations (10) and (12). 

Before presenting the total required reserves, we introduce Diagram 2.3.1 
which simplifies the structure of RRj and RR2 as described by equations (8) and 
(13a) respectively: 

i. Banks' private total deposits are distributed over required reserves and 
credits. The ordinary funds between deposits and credits are denoted by the 
broken Unes. The statutory flows, i.e., the legal requirements, are denoted by solid 
lines. 
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ii. The upper part of the diagram seems to indicate that the primary objective 
of RRj is to properly channel banks' credit from sectors Lv L2 to sectors L3, L4, 

DIAGRAM 2.3.1 

THE STRUCTURE OF LEGAL RESERVE REQUIREMENTS 
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L5. Thus, monetary policy is implemented in the form of a credit policy aimed 
towards the availability of credit for purposes of economic development.17 None
theless, the central bank's credit policy of requesting banks to hold reserves 
against their Q since December 1972, is also indicative of improving banks' 
liquidity. 

iii. The RR2 are intended to induce banks so as to channel credit to sectors 
which the monetary authorities consider of "national-priority". The structure of 
RR2 and, hence, expression (13a) should be carefully analyzed. This is done 
below. 

3. An Evaluation of the Existing Structure of Secondary Reserves 

The analytic formulation of secondary reserves reveals that, if banks extend 
the long-term credit to industry and other enterprises (Lf) as well as to handicraft 
(Lh), then the term (rh Qo + Lf + Lh) in (13a) holds. However, banks might avoid 
extending credit sufficiently, and deposit a percentage of their required reserves 
with the central bank, thus profiting from the interest-bearing deposits as ex
pressed by (rf + rh) Q in (13a). In this instance, the term (rh Qo + Lf + L )̂ is no 
longer subtracted from RR2. Thus, we are left with (rf + rh) Q because of the un
derlined weakness of RR2. 

Why might banks choose so? It might be that the monetary authorities' 
credit policy "allows" them sometimes to use their interest-bearing (rf + r.) Q 
more profitably than what the credit in Lf and L yields. That is, banks are oc
casionally allowed to invest in Treasury bills Stf their interest-bearing deposits 
with the central bank. Obviously, banks may very well deposit a proportion of 
their requirement for Lf and Lh and then switch into the higher yield bearing SB 

rather than make loans to two sectors. At the same time, they might extend high 
yielding short-term credit to Lf and 1^ from their free reserves. 

We should point out, however, that, since banks' investment of rf Q + r. (Q-
Q^ in Treasury bills is at the monetary authorities' discretion, the indicated 
weakness of RR2 may not be so serious. Nonetheless, in practice, the monetary 
authorities sometimes allow banks to do so, which then invalidates the term (rh 

Q0 + Lf + Lh) thus confirming the underlined weakness of RR2. 
We conclude that, given the current structure of policy, the monetary 

17. The existing "thin" capital market, coupled with banks' decreasing propensity to 
directly borrow fróni the central bank and the existing conflict between private 
profitability and socioeconomic objectives, gave rise to this policy. On this see also, X. 
Zolotas, op. cit., p. 57; George Kasmas, op. cit., D. Halikias, op. cit., pp. 175—177. 
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authorities' action can subvert the intent of that policy.18 

Furthermore, in accordance with the authorities' policy on Treasury bills: 
i. The central bank is following a price support policy on that portion of 

Treasury bills SB that satisfies reserve requirements against banks' deposit 
liabilities. This portion of interest-bearing SB should be considered a perfect sub
stitute for currency and bank reserves and should be definitely included in the 
monetary base.19 

ii. The portion of Treasury bills SB that can not be used as reserves should be 
considered only substitutable for banks' excess reserves. However, if the central 
bank stands firm in buying and selling these assets at the announced price, then 
they should be considered perfect substitutes for base money and, hence, they 
should also be part of the monetary base. There is of course a transaction cost if 
these assets are sold before maturity but in the Greek case this cost is rather 
negligible.20 

Within the theoretical-institutional framework of our model developed above 
—see expressions (2c) and (2d)— either (i) or (ii) or both make Treasury bills per
fect substitutes for base money and, consequently, they would be definitely in
cluded in the monetary base. In this respect, money supply and monetary base 
respond to changes in the stock of Treasury bills. To this extent, monetary base 
loses its quality as a policy variable in the hands of the monetary authorities who 
thus become subservient to budgetary policy. It also contradicts the monetary 
authorities' policy in affecting aggregate demand by controlling the money supply 
and hence attaining price stability or preventing price level accelerations. 

To summarize, the credit policy on RR2 presents obvious weaknesses: First, 
banks can evade, at least partially, the primary objective of RR2 through L and 
Lh. Second, the monetary authorities partially trade-off between their strength 
and the distribution of credit to sectors of "national-priority".21 It seems, there-

18. Hence, selective bank credit policies designed to promote the stabilization and 
economic development objectives of the country produce perverse effects. George C. 
Bitros has reached the tentative conclusion that selective credit policies are ineffective in 
stimulating capital formation. See his paper, "The Fungibility Factor in Credit and the Ef
ficacy Question of Selective Controls", Bank of Greece, November 1976. 

19.1 am indebted for this point to Professor Stephen M. Miller of the University of 
Connecticut. 

20. This argument may not hold for the public, since the cost referred is rather im
portant. However, the Greek public does not hold Treasury bills. See also, Johan 
Myhrman, op. cit., pp. 230—231. 

21. For the importance of the distribution of bank credit for economic development, 
see also, Andreas G. Papandreou, op. cit., p. 104; Howard S. Ellis et al., op. cit., pp. 50-54 
and pp. 68—69; John Pesmazoglu, op. cit., pp. 20-21, advocates effective selective credit 
controls. 
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fore, that the objectives of RR2 credit policy are not fully accomplished. 
At the same time, if the monetary authorities consider the money supply as 

one of the aggregates affecting aggregate demand, the RR2 policy, which aims 
towards the quantitative restriction on certain types of credit, offsets, at least par
tially, this objective. 

e. The Complexity of Total Required Reserves 

Let us now derive the expression for RR. Their complexity might lead us to 
some policy conclusions. Expression (7) reveals 

RR = 0 ! Q + Θ2 D + Θ3 Τ + Θ4 S + Θ5 Bl + Θ6 + r1 6 S1 (7a) 

via equations (8) and (13a) 

where _ 

Θ2 = r7 + r13 + r15 + δχΓ10 

Θ 3 = Γΐ2 + Γ16 

Θ 4 = Γ6 + Γ11 + Γ15 + δ / 9 

Θ 5 = r8 + r 1 4 + r 1 5 

2 5 

Θ6 = Σ r.L. - Σ r. L. - r, Q 
6 · i l - „ i l η ^-ο 

1=1 1=3 

The parameters Θ15 Θ2, Θ3, Θ4, Θ5, and r16 represent the average reserve require
ments for a "combination" of banks' private deposits. In this respect, they reflect 
the complexity of the existing system of required reserves. 

To further analyze this complexity, let us utilize the behavioral ratios 
describing the distribution (allocation) of banks' private deposits affecting RR. 
Let 

χ =D/Q = demand — banks' total private deposits ratio 

t=T/Q = time — banks' total private deposits ratio 

s =S/Q = savings — banks' total private deposits ratio 

s1=Sj/Q = 3-month-notice savings — banks' total private deposits ratio 
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δ =B1/Q = restricted — banks' total private deposits ratio 

Substituting these ratios into (7a), we have 

RR = 0nQ + Θ6 (7b) 

where 

Θ =(Θ1 Θ 2 Θ 3 Θ4 Θ5 r16) 

= vector of reserve requirements 

η = (1 χ t s δ sx)' 

= vector of banks' deposits distribution 

Θη = is a scalar equal to 

Θη = ©! + Θ2 χ + Θ31+ Θ4 s + Θ5 δ + r16 sx 

Expressions (7b) and (Θη) suggest that RR are affected by: 
a. Changes in banks' total private deposits Q. 
b. Changes in the distribution of Q (vector η). 
c. Changes in the statutory requirements (vector Θ). 
Vectors Θ and η are then important constraints influencing RR. Any 

change, however, in RR also infuences banks' desired quantity for base money or 
total-reserves R.22 Let us then look closer to see how RR, and thus R, are affected 
by changes in banks' deposits distribution and changes in their statutory require
ments. 

/ The Required Reserves Ratio and Related Effects 

Defining the required reserves ratio as 

rr = RR / Q (14a) 

22. The reserve requirements, being on an average basis over a monthly period, in
troduce stochastic weights on the known values of the reserve ratios and thus make it im
possible to determine the direction of the change in elements of vector η and especially t 
and s except by forecasting the values of the stochastic weights. This introduces some un
certainty in the monetary authorities' ability to effectively predict changes in the banks' 
holdings of base money and reserves requirements. 
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and substituting (7b) into it, we have 

where 
0 7 = 06/Q 

Expression (14a) indicates that the required reserves ratio depends on the 
statutory requirements (vector Θ), on the distribution of banks' deposits (vector 
η), and on the term Θ7 which was previously defined. 

Finally, from expressions Θη and (14a) we derive the relative effects of 
changes in the statutory and endogenous variables on r in terms of elasticities. 
That is,23 

Θ 
e(r r, 0 1 ) = _ 1 _ 

Γ 

_ . Θ, χ 
ε ( r . Θ2 ) = — 2 -Γ r 

r 

Θ, t 
e ( r , Θ3) = ^ ^ -

r Γ 

r 

e(rr,e,) = - ^ i -
r 

e(r r, θ ,) = - ® ì * -
r 3 r 

r 

e ( r r , r l s ) = - ^ -
r 

Our analysis demonstrates that the existing legislation pertaining to reserve 
requirements is very complex. It was a welcome development that the monetary 
authorities introduced, in January 1977, a reform which somewhat alleviated the 
complexity of the required reserves system.24 Nevertheless, further simplifications 
are still needed. 

23. The sign of these elasticities depends on the stochastic weights attached to the 
reserve requirement ratios and consequently it can not be determined unless we first 
forecast the value of these weights. See also footnote 22. 

24. See footnote 16. 
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2.3.4. Banks' Total and Excess Reserves 

Banks are holding base money or total reserves R, to satisfy their reserve re
quirements RR and to meet their cash payments RE. Hence, banks' desired quan
tity of base money or reserves r is either released or absorbed by changes in their 
reserve requirements r and by changes in their excess reserves r . Thus,25 

R = RR + RE (15) 

r = r + r (15a) 

where 

f = the total reserves ratio 

r =the required reserves ratio 

r =the excess reserves ratio 
e 

Banks are holding excess reserves to meet their cash payments which may 
occur because of the non-synchronization of prospective receipts and payments 
and transaction costs. But the holdings of RE should not affect banks' reserve re
quirements. Therefore, the larger the amount of their total assets AB, the higher 
the level of their receipts and payments during a given period.26 

However, with given total assets, the quantity of RE desired by the banks 
decreases as the (expected) rates of return on other assets rise and vice versa. This 
means that the ratio between RE and AB desired by the banks falls as the rate of 
interest on other assets increases, i.e., as the opportunity cost of holding RE in
creases. 

We therefore conclude that in theory, i) the opportunity costs of holding RE 
and, ii) the cost of adjusting RE to meet reserve requirements, influence banks' 
wealth maximizing behavior of holding RE. 

25. For an excellent development of banks' portfolio behavior, see, Frank de Leeuw, 
"A Model of Financial Behavior", in J.S. Duesenberry et al., The Brookings Quarterly 
Econometric Model of the United States, Chicago: Rand McNally, 1965, pp. 465—532; 
Stephen M. Goldfeld, Commercial Bank Behavior and Economic Activity, Amsterdam: 
North-Holland Publishing Co., 1966; John G. Gurley and Edward S. Shaw, Money in a 
Theory of Finance, Washington: The Brookings Institution, 1960; R.C. Porter, "A Model 
of Bank Portfolio Selection", in D.D. Hester and J. Tobin, eds., Financial Markets and 
Economic Activity, New York: J. Wiley, 1967. 

26. For the practice of banks to hold excess-reserves as a percentage of their total 
assets, see, D.J. Halikias, op. cit., pp. 142—156.· 
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a. Opportunity Cost of Holding Excess Reserves 

In Greece, the existing "thin" capital market and the central bank's policy 
have limited the components of banks' portfolio which could be used as choice 
assets for RE. Further, the central bank's policy has directed this "choice" to 
domestic loan market only.27 

Thus, the holding of government bonds as a choice asset for RE is very 
limited. On the other hand, banks are required to hold a substantial percentage of 
their total private deposits in the form of Treasury bills SB to satisfy reserve re
quirements. In addition, banks are required to invest a percentage of their SB 

holdings in government and public entities bonds as outlined above. Obviously, 
these institutional constraints have limited the components of banks' portfolio 
which could be used as choice assets for RE. 

Nonetheless, banks' holdings of non-statutory Treasury bills S® can be con
sidered substitutable for RE, implying that their effective yield is taken to be the 
opportunity cost of holding RE. In general, the "moral suasion" exercised by the 
monetary authorities along with the existing "thin" capital market makes these 
assets less liquid and therefore their effective yield may not generously represent 
the opportunity cost of holding RE. 

The yield on banks' domestic loans iL, which is considered as an index of the 
domestic credit interest rates, constitutes the opportunity cost of not investing in 
RE holdings. The higher the iL , the lower the holdings of RE. Hence, ̂  influences 
banks' excess reserves behavior. 

b. Cost of Adjusting Excess Reserves 

Moreover, banks' borrowing from the central bank incurs the discount rate 
p. Since banks' gross borrowing from the central bank also includes discount 
borrowings BD, the discount rate should be considered as a weighted average of 
the costs associated with banks' borrowing. Thus, ρ also influences banks' excess-
reserves behavior. 

c. The Monetary Authorities' Rationing Policy 

Furthermore, excess'reserves are positively related to banks' domestic 
borrowing from the central bank. Since the monetary authorities exercise a 
"moral suasion" on banks' borrowing by imposing controls on the upper limit of 

27. For a similar argument, see also, George Kasmas, op. cit., pp. 180-188. 
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it, banks' excess reserves behavior is also affected. Hence, another parameter πλ 

should be added to RE function measuring the degree of "moral suasion" exer
cised by the central bank on banks' borrowing.28 

d. Banks' Foreign Position 

In an open economy, however, banks borrow and/or invest in foreign 
markets. In this instance, the differential between iL and ip — index of foreign 
markets interest rates — adjusted for the risks of exchange fluctuations, could 
have influenced banks' excess reserves behavior. 

In Greece, banks are not allowed to hold their own foreign reserves. They 
are not allowed either to invest or borrow in foreign capital markets without the 
authorities' permission. Thus, we introduce the parameter π2 which measures the 
degree of "moral suasion" exercised by the central bank on banks' foreign posi
tion (ceilings on capital flow mobility). 

In the case of excess reserves, π2 is exercised upwards since the monetary 
authorities would not have liked to see banks being a capital exporter. This policy 
is of course indicative of the existing differential between L and i^. 

Since banks' desired ratio between RE and AB mentioned above is approx
imated by the ratio of RE to Q, we define the excess reserves ratio as 

re = RE/Q (16) 

re = e OL - ρ, πν π2) (16a). 

where 
r ; i < ° > r ; 2 < o ' r ' e , 3 < ° < i 6 b > 

That is", the rg is a function of the differential between ^ and p, which represents 
the gap between the opportunity cost of holding RE and the cost of adjusting 
them. It should also be noted that ip is not included in (16a) because of the banks 
"zero" exposure to it. In this regard the π2 parameter takes care of the problem(s) 
involved. 

28. The many regulations of the central bank do not necessarily mean that there has 
been "persistent rationing". On the other hand, rationing may also be observed in e-
quilibrium models. See, for example, Dwight M. Jaffee and Franco Modiglianni, "A 
Theory and Test of Credit Rationing", American Economic Review, 1969; R. Siller, 
"Rational Expectations and the Dynamic Structure of Macroecononuc Models: A 
Critical Review", Journal of Monetary Economics, Fall 1977. 
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2.3.5. Banks' Borrowing 

a. Banks' Domestic Borrowing 

Banks' total domestic borrowing from the central bank is defined as2 9 

BA = B A C + B A P E F (17) 

That is, banks may obtain loans by re-discounting their commercial paper, by 
pledging their government securities as collateral (direct loans and advances), and 
through public entities funds. Borrowing is not a right but a privilege granted to 
banks by the monetary authorities. To limit borrowing, the monetary authorities 
have established a credit line for each individual bank. 

Banks' domestic borrowing behavior might be analyzed by means of their 
domestic borrowing ratio which is defined as 

b = BA/Q (17a) 

This indicates that the volume of banks' borrowing from the central bank is 
proportional to their total private deposits. 

The wealth maximizing behavior of banks justifies that the b-ratio should be 
positively and negatively related to iL and ρ respectively; alternatively, the ratio 
could be positively related to the differential between iL and p. 

Further, banks might consider as an alternative to their domestic borrowing 
from the central bank, the policy of increasing their excess reserves. We have 
already established, however, that RE is inversely related to the differential be
tween iL and p. Thus, an increase in the differential of (iL — p) induces banks to 
expand their borrowing from the central bank instead of increasing their excess 
reserves. 

Also, domestic borrowing is related to banks' free reserves RF, defined as 
unborrowed reserves RU minus required reserves RR. Thus, if banks' total 
private deposits or cash inflow increase, then their RU increase; if, at the same 
time, banks' cash inflow increases further due to a decrease in RR, then their RF 

29. We are dealing with the aggregate balance sheet of the banking system and thus 
we are only considering borrowing from the central bank. Hence, we are ignoring the dis
tributional question between banks. This suggestion was also given to us by Professor 
Stephen M. Miller of the University of Connecticut. 
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would increase, thus influencing domestic borrowing as well.30 

Next, we consider the substitutability between banks' foreign indebtedness 
and their indebtedness to the central bank. The banks' foreign position was 
developed earlier. Here, we are again introducing the parameters nt and π 2 . The 
upward stretching of π 2 induces banks to increase their borrowing from the cen
tral bank. On the other hand, the stretching of π1 constitutes a frustration for 
banks' domestic borrowing. The b-ratio therefore may be defined as 

b = b (iL - p, RU, RR, πν π2) (17b) 

where 

b\ > 0, b' 2 < 0, b'3 > 0, b r

4 < 0, b'5 > 0 (17c) 

Thus, if desired borrowing is at a level below the monetary authorities' parameter 
πν then banks' demand for borrowing is not affected at all. If, however, the 
monetary authorities establish their ÏÏ, at a lower level than banks' desired 
borrowing, then banks would have still liked to borrow at the initial level but they 
are not allowed to do so by the central bank's exercised rationing policy. Of 
course, in both limits ρ remains the same; the supply schedule is thus perfectly 
elastic while the demand for b is market determined. Therefore, the monetary 
authorities' rationing policy strongly affects the banks' lending capacity.31 

b. Banks' Foreign Borrowing 

The central bank's policy related to banks' foreign borrowing has already 
been analyzed. We define here the foreign borrowing ratio as 

q> = NFL/Q (18a) 

where 

NFL = FL - (FA + IRp) (18b) 

30. See also, Frank de Leeuw, op. cit.; A.J. Meigs, Free Reserves and the Money 
Supply, Chicago: University of Chicago Press, 1962; W.G. Dewald, "Free Reserves, 
Total Reserves, and Monetary Control", Journal of Political Economy, LXXI, April 
1963, pp. 141—153; Warren L. Smith, "Time Deposits, Free Reserves, and Monetary 
Policy", in Giulio Pontecorvo, R.P. Shay and A.G. Hart, eds., Issues in Banking and 
Monetary Analysis, New York: Holt, Rinehart and Winston, 1967, pp. 79-113; George 
Morrison, Liquidity Preference of Commercial Banks, Ph. D. Dissertation, University of 
Chicago, 1963. 

31. On this, see also, George Kasmas, op. cit., pp. 188-192 and pp. 341—346. 
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The allocation between IR_, FL and FA should have followed the process 

IRF = (pxFL (18c) 

FA = (p2FL (18d) 

where φι and φ 2 could have had as arguments, among others, the domestic in
terest rate iL, the index of foreign interest rates ip, the central bank's premium on 
forward exchange rate offered to banks p, the expected change in ip, etc. 
However, since the central bank has an absolute control over F L and IRp, then 
we may as well replace the arguments in φχ and φ2 by the parameter π 2 which ac
counts for the "moral suasion" policy exercised by the central bank. Thus 

φ = NFL/Q = φ (π^ (18e) 

2.4. The Behavior of the Public 

2.4.1. The Balance Sheet of the Public 

The public is defined to include households, firms and financial institutions 
other than commercial banks. Its behavior can be studied by means of the follow
ing balance sheet. 

TABLE 2.4.1 

The Balance Sheet of the Public 

c p 

D 

Τ 

S 

Bl 

s p 

FAP 

û 

= currency held by the public 

= demand deposits 

= time deposits 

= savings deposits 

= restricted deposits 

= government securities 

= public's foreign liquid assets 

= residual item(s) exogenously 
determined 

Lp = domestic credit extended by 
banks 

Lp = credit in foreign exchange 
F E extended to residents by 

banks 
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where 

3 

FAP = Σ FDj = public's foreign liquid assets as defined above 
i=i 

The public's balance sheet produces the identity 

C p + D + Τ + S + Bl + Sp + FAP + ü = Lp + L*E (19a) 

This idendifies the public's allocation of financial wealth among currency, 
demand deposits, time deposits, savings deposits, restricted deposits, deposits in 
foreign exchange with banks by residents and non-residents, deposits in drachmae 
by non-residents, and other assets including government bonds. The public's 
financial liabilities are given by Lp and LpE. These public demand functions for 
financial assets and liabilities are analyzed below. 

2.4.2. The Public's Demand for Financial Assets and Liabilities: The Domestic Sector 

First we look at the public's demand functions for financial assets and 
liabilities in the domestic sector. Then, in Section 2.4.3. we consider the public's 
demand for financial assets in the foreign sector. 

The public's demand functions for financial assets and liabilities in our 
analysis differ in the form and arguments included from a number of other de
mand for money functions which have been empirically estimated.32 

32. See, for example, Karl Brunner and Allan H. Meitzer, "Some Further Investiga
tions of Demand and Supply Functions for Money", op. cit.; Milton Friedman, "The De
mand for Money—Some Theoretical and Empirical Results", Journal of Political 
Economy, August 1959, pp. 327—351; Allan H. Meitzer, "The Demand for Money: The 
Evidence from Time Series", Journal of Political Economy, Vol. 71, June 1963, pp. 
219—246; Martin Bronfenbrenner and Thomas Mayer, "Liquidity Functions in the 
American Economy", Econometrica, Vol. 28, October 1960, pp. 810—834; Karl Brunner 
and Allan H. Meitzer, "Predicting Velocity: Implications for Theory and Policy", Journal 
of Finance, XVIII, May 1963, pp. 319—354; Henry A. Latané, "Income Velocity and In
terest Rates: A Pragmatic Approach", Review of Economics and Statistics, Vol. 42, 
November 1953, pp. 445—449; David A. Laidler, "The Rate of Interest and the Demand 
for Money: Some Empirical Evidence", Journal of Political Economy, Vol. 74, December 
1966, pp. 543—555; Gregory C. Chow, "On the Long-Run and Short-Run Demand for 
Money", Journal of Political Economy, April 1966, pp. 111—131. Also, "Comment 
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Since the objective of this study is to develop an analytical model which in
corporates the behavior of the monetary authorities, the banks, and the public, 
and then to infer their relative responses, on policy controlled variables, we are in
troducing here independently the public's demand functions for financial assets 
and liabilities.33 Thus, we have: 

C p = C p (Y W YD Ρ F ip π3) (20) 

D = D ( Y W YD Ρ F i π3) (21) 

Τ = T ( Y W YD Ρ Ρ3 ip π3) (22) 

S = S ( Y W Y D P P e i p i t 3 ) (23) 

L p = L p (Y W YD Ρ F i π3) (24) 

and Reply" by Brunner and Meltzer in JPE, Nov. 1968 and "Comment" by Taylor and 
Newhouse in JPE, Sept. 1969; Frank de Leeuw, "The Demand for Money: Speed of Ad
justment, Interest Rates, and Wealth", in Monetary Process and Policy: A Symposium, 
G. Horwich, ed., Homewood, 111.: R.D. Irwin, Inc., 1967; Ronald L. Teigen, "Demand 
and Supply Functions in the United States: Some Structural Estimates", Econometrica, 
October 1964, pp. 476—509; David I. Fand, "Some Implications of Money Supply 
Analysis", American Economic Review, May 1967, pp. 380—400; Ronald L. Teigen, 
"Demand and Supply Functions for Money: Another Look at Theory and Measure
ment", Econometrica, March 1976, pp. 377—385; Stephen M. Goldfeld, "The Demand 
for Money Revisited", Brookings Papers on Economic Activity, No. 3, 1973, pp. 
577—646. See also the classical survey on the demand for money by David E.W. Laidler, 
The Demand for Money: Theories and Evidence, Scranton, Pa.: International Textbook 
Co., 1969. 

For the Greek economy demand functions for money have been estimated by 
George Kasmas, op. cit., T.G. Gamaletsos, The Demand for Private Deposits in Greece: 
An Econometric Analysis, Athens, 1971 (in Greek); J.A. Leventakis, Demand for Money: 
An Empirical Investigation of the Demand for Money in Greece, Athens: Bank of Greece, 
1973 (in Greek). 

33. Like other studies, the present model separates currency from demand, time and 
savings deposits. See, for example, Frank de Leeuw, op. cit.; Stephen H. Goldfeld, op. cit.; 
Robert L. Crouch, op. cit.; George Kasmas, op. cit. But unlike other studies it makes use 
not only of income, wealth, and interest rates as arguments but also of income-
distribution, more than one interest rates, expectations and other disturbing factors. See 
also, Michele Fratianni, op. cit.; Pieter Korteweg, op. cit.; André G. Fourcans, op. cit. 
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where 

Y = aggregate (real) income. It stands as a proxy for human wealth 
and the existing stock of real capital 

W = public's non-human wealth (the existing stock of real capital is ex
cluded) 

YD = income-distribution; that is, a proportion of wage income to total 
income 

Ρ = the general price level. It reflects the presence of possible money il
lusion 

p e = expected change in the price level. It accounts for the influence of 
expectations about future prices on desired levels of T, S and L 

i = vector of interest rates relevant to public's portfolio decisions. It 

includes, the interest rate paid on, time deposits L, savings ^, de

mand deposits iD, restricted deposits L., postal deposits ipD, 

government-owned savings institutions deposits ^ , domestic 

bank credit iL, the index of foreign interest rates ip, the real rate of 

return i 
r 

π3 = vector of dummy variables reflecting, (i) autonomous effects 

(wars, crises, etc.) on desired levels of cash, deposits and loans π] , 

(ii) the degree of retailing of the banking system π | , and (iii) the 

non-price rationing of credit as well as the monetary authorities' 

exercised "moral suasion" policy by not making available to the 

Greek public the foreign markets as alternative sources of funds 

Each demand function responds positively to changes in Y, W, YD, P, and 
to its own rate of return, and negatively to changes in the yield of alternative 
assets. The demand for loans is negatively related to its own rate and positively to 
changes in the yield of alternative assets. 

All interest rates on deposits and banks' loans and advances are fixed by the 
authorities. The iL is also considered a proxy for the yield on domestic financial 
assets and the real rate of return i on physical assets. In this sense, the effect of ^ 
on C p and D reflects a substitution effect. Both iT and i are taken as elements of 

L r 

vector i . 
ρ 

The interest rate paid on savings i s reflects the opportunity cost of holding 
C p and D. Since the interest rate on C p and D is fixed at zero while S bear ä yield 
and are withdrawable on demand thus being almost liquid and without transac-
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tion cost, they are assumed to be gross substitutes. However, they are lumped 
together in the base money because of the many common characteristics they 
possess. 

On the other hand, since S and Τ are considered to be almost perfect sub
stitutes, the differential in their yield might be properly used in the demand func
tions. Traditionally, the authorities are fixing the yield on S at the government-
owned "savings" institutions above the yield imposed on S at banks.34 

Because of the "thin" capital market, private and government securities are 
only poor substitutes for S and Τ in the public's asset portfolio.35 Hence, we have 
not included the bond rate in vector i . 

The post-war "love affair" of the Greek public with housing justifies the in
clusion of i in the i vector. 

r ρ 

The income-distribution YD in the public's asset portfolio is justified 
because it captures the following effects: First, Greek households use cash rather 
than cheques (demand deposits) to conduct their daily transactions. Also, 
business firms and most state agencies pay their workers in currency. Therefore, 
a redistribution of income in favor of wage-earners, who constitute the largest 
part of households, causes an upward shift in the demand for cash C p . Second, 
the fixed interest rates on deposits and the small saver's ignorance of higher 
market yields, reinforced by the monetary authorities' deliberate policy of "expos
ing" him to government-owned "savings" institutions and commercial banks, en
force upon him small rates of return. Another obstacle is directly related to the 
structure of the Greek capital market. This is explained by the insufficient supply 
of private and government securities in the capital market.36 In addition, the 
average denomination of the market instruments is so high that the small saver is 
"artificially" kept out of the opportunities of higher yield investment. Only 
wealthy economic units can take advantage of these opportunities. 

Furthermore, the relative share of wage income in national income is expect
ed to grow in the coming years. This should increase the savings and time 
deposits held by the household sector. Consequently, if the monetary authorities 
continue to penalize the small saver through inflation and a policy of interest rates 
fixed at low levels, then there will probably develop an extraordinary high de
mand for real estate. 

34. This advantage does not increase the social welfare; at the same time, it impairs 
the effectiveness of the monetary authorities over the control of the money supply. An 
evaluation of this is given in Chapter 4. 

35. For the factors contributing to the "thin" capital market, see Diomedes D. 
Psilos, Capital Market in Greece, Athens: Center of Economic Research, 1964 pp. 
179-184. 

36. See also, Howard S. Ellis et al., op. cit.; pp. 98-99. 
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Hence, the monetary authorities' deliberate policy of fixed interest rates and 
the absence of a developed capital market has shifted the role usually assigned to 
money market instruments into savings and time deposits. The negative national 
economic and social repercussions of this policy are obvious.37 

The effects of vector π3 on the demand functions should not be un
derestimated. 

The public's demand functions for financial assets are also expressed in 
terms of 

U 1 = U, (Y W YD Ρ P e i π 3 ) 

U 2 = U2 (Y W YD Ρ P e i π 3 ) 

U 3 = U3 (Y W YD Ρ P e ip π 3 ) 

where 

ρ 

Uj = C / D public's currency-demand deposits ratio 

U2 = T/D public's time-demand deposits ratio 

U3 = S/D public's savings-demand deposits ratio 

The parameters U 1 ? U2, U3 depend on the arguments of the functions which 
explain both the numerator and the denominator. The introduction of the ratio 
variables may necessitate the imposition of order constraints on the values of the 
partial derivatives of the public's demand functions. These are:38 

i. ο < ε (Cp, W) < ε (Τ, W) < ε (D, W). 

ii. The public's demand functions are assumed to be homogeneous of degree 
one with respect to income Y. 

iii. The effects of the other arguments of the functions are those given above. 

It should be emphasized that the two approaches, i.e., the ratio and nonratio 
approach, are consistent with each other and determine the values of the en
dogenous variables at equilibrium. 

37. This argument is further detailed in Chapter 4. 
38. See also, M. Fratianni, op. cit., p. 50; A. Fourcans, op. cit., p. 139. 
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2.4.3. The Public's Demand for Financial Assets: The Foreign Sector39 

The public's foreign liquid assets are composed of:40 i) deposits in foreign ex
change held by residents FDj, ii) deposits in foreign exchange held by non
residents FD2, and iii) deposits in drachmae held by non-residents FD3. 

These deposits are held by the public as means of payments to finance their 
importing and exporting activities. That is, Greek residents pay the value of their 
imports to the Greek banking system as they import from the rest of the world. 
This international transaction automatically generates the corresponding deposits 
in foreign exchange by non-residents FD2 . On the other hand, non-residents pay 
the value of their imports to Greek exporters as the former import from Greece. 
Again, this international transaction automatically generates the corresponding 
deposits in drachmae by non-residents FD3 and deposits in foreign exchange by 
Greek residents FDX. 

Theoretically, these deposits are held as a medium of exchange as well as a 
store of wealth. Nonetheless, there are two constraints imposed upon them: The 
first is the "moral suasion" exercised by the monetary authorities in holding these 
deposits. The second is the maturity-payment constraint which does not make 
these deposits a "direct medium of exchange". However, there can be a syn
chronization between the maturity of the foreign assets and the time of the pay
ment. In this respect, these deposits can be considered as a substitute for money. 

The holding of these foreign assets to satisfy international transactions is 
also influenced by the transaction cost associated with currency convertibility. 
For this reason, international transactors avoid the frequent convertibility of their 
domestic currency into foreign currencies within the limits dictated by the con
straints mentioned above.41 

39. The analysis assumes that there is a world of complete freedom of international 
capital movement for residents as well as non-residents. However, the "moral suasion" 
exercised by the Greek monetary authorities and the long history of exchange controls of 
Greece make this assumption unrealistic. Nonetheless, we leave these controls out of the 
present analysis in order to clearly study the important arguments of the demand func
tions that are following. 

40. This follows the analysis in André G. Fourcans, op. cit.; see also, Karl Brunner, 
"Money Supply Process and Monetary Policy in an Open Economy", op. cit.; William H. 
Branson, "Monetary Policy and the New View of International Capital Movements", 
Brookings Papers on Economic Activity, Vol. 2, 1970; John H. Makin, "Demand and 
Supply Functions for Stocks of Euro-Dollar Deposits: An Empirical Study", The Review 
of Economics and Statistics, 1972; George Rich, "A Theoretical and Empirical Analysis 
of the Euro-Dollar Market", Journal of Money, Credit, and Banking, August 1972. 

41. This does not mean to exclude speculation. In a world of complete freedom of in-
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Below we analyze the demand for foreign deposits. 

a. Deposits in Foreign Exchange held by Residents FD1 

In a world of complete freedom of international capital movement, residents 
and non-residents could invest their foreign exchange deposits generated through 
international import and export transactions in short-term and highly liquid 
money market instruments. In this instance, if i D F E is the interest rate paid on 
deposits in foreign exchange held by residents and non-residents, and ip is an in
dex of foreign interest rates on short-term foreign money market instruments, 
then, an increase in the differential i p — i D F E will affect FDj negatively.42 

Similarly, an increase in the differential between interest rate paid on private 
time (savings) deposits i T and i D F E will affect FDj negatively. 

In addition, an expected depreciation of the drachma relative to foreign 
currencies Δι will increase the demand for FDj deposits.43 

The volume of foreign transactions FTj by Greek residents importing from 
the rest of the world will affect FDj positively. 

Based on these hypotheses, the demand function for F D t is defined as 

FDi = FDi (FT1 5 iF - i D F E , iT - iD F E, Δίρ) 

ternational capital movement, speculative activities flourish as much as the safeguarding 
of the international monetary system permits. On this, see, Xenophon Zolotas, The Inter
national Money Mass: Three Papers, Athens: Victor Papazissis Publishers, 1973; 

—, International Monetary Vacillations, Athens: Bank of Greece, Papers and Lec
tures No. 35, 1976. Both essays are reprinted in Xenophon Zolotas' International 
Monetary Issues and Development Policies, Athens: Bank of Greece, 1977. 

42. See also, A.R. Holmes and F.H. Schott, The New York Foreign Exchange 
Market, New York: Federal Reserve Bank of New York, 1965; William H. Branson, 
"The Minimum Covered Interest Differential Needed for International Activity", Journal 
of Political Economy, Nov./Dec. 1969, pp. 1028—35; Rudiger Dornbush, "Capital 
Mobility, Flexible Exchange Rates, and Macroeconomic Equilibrium", in Claassen and 
Salin, ed., Recent Issues in International Monetary Economics, Amsterdam: North-
Holland Publishing Co., 1976. 

43. Interest rates are more likely to adjust to a devaluation than to anticipate it. 
Also restrictive policy implemented to prevent a devaluation would imply AiF > 0. It 
seems therefore that the FDj would be better treated as a function of the forward 
premium on foreign currency as is the FD3 function (below) or as a function of the change 
in the Greek domestic base relative to the rest-of-the world base than as a function of the 
exchange rate. The same argument holds for deposits in foreign exchange held by non
residents FD2. I am indebted for this point to Anna J. Schwartz and Michele Fratianni. 
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where 

FD M > 0, FD' 1 > 2 < Ο, F D ' 1 ) 3 < Ο, F D ' M > Ο 

b. Deposits in Foreign Exchange held by Non-Residents FD2 

Deposits in foreign exchange held by non-residents are generated in part by 
Greek residents paying the value of their imports to the Greek banking system. 

The demand for FD 2 deposits is influenced by the following forces:44 

First, the interest differential between i p and i D F E affects F D 2 . That is, an in
crease in the differential i p — i D F E will influence FD 2 negatively. 

Second, the yield on domestic financial assets, which is approximated by the 
index of interest rates on domestic bank credit iL, is expected to affect F D 2 . Thus, 
an increase in i L will probably cause an outflow of funds out of F D 2 deposits. 

Third, an expected depreciation of the drachma relative to other currencies 
Δί ρ will increase the demand for foreign exchange deposits by non-residents.45 

Finally, the volume of foreign transactions FT2 by Greek residents as they 
import from the rest of the world will increase FDj. 

We may therefore write the demand function for foreign exchange deposits 
by non-residents as 

FD 2 = FD 2 (FT2, iF - i D F E , iF, AiF) 

where 

F D ' 2 j l > 0, FD',,, < 0, F D ' 2 ) 3 < 0, FD' 2 , 4 > 0 

c. Deposits in Drachmae held by Non-Residents FD3 

Deposits in drachmae held by non-residents are generated in part by 
foreigners paying the value of their in.ports as they import from Greece. 

The main determinants affecting the demand for FD 3 may be classified as 
follows: 

First, the interest rate i D D F paid on FD 3 deposits affects them positively. On 
the other hand, an increase in the interest rate on short-term foreign money 
market instruments i c will affect FD 3 negatively. Therefore, an increase in the dif-

44. For simplicity the analysis considers that the shifting between short-term money 
market instruments is taking place only in the same currency. 

45. See also footnote 43. 
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ferential i p — i „ will induce an outflow of funds out of FD 3 deposits. 
Then, non-residents have to enter the foreign exchange market to convert the 

drachma into foreign currency. If, at the same time, they desire to cover their in
vestment against the risks of foreign exchange fluctuations, they would enter the 
forward market and buy back drachmae with foreign currency for delivery at the 
time of maturity of their investment. 

Now, let the spot drachma price of the foreign currency be SDFEt and the 
current forward drachma price of the foreign currency after η periods of maturity 
be FDFE t + n . Then, funds would move out of FD 3 deposits whenever ip > i ^ p . 
In other words, such a move would take place whenever46 

FDFE 
t+n 

SDFE t 

(1+L) > ( l + L n B ) 
D D F ' 

Next, if the premium on forward exchange rate is defined as 

FDFE - SDFE 
t+n t 

SDFEt 

then, the inequality above can be approximated by 

*F
 + Ρ - W > ° 

which is the forward premium on foreign currency. 
A second determinant of FD 3 may be the yield on domestic financial assets 

which is approximated by the index of interest rates on domestic bank credit i,̂ . 
Obviously, an increase in i may cause an outflow of funds from F D 3 . 

Third, an expected depreciation of the drachma relative to other currencies 
Δίρ will cause an outflow of funds from F D 3 . 

Finally, the volume of foreign transactions FT3 by foreigners as they import 
from Greece will influence FD 3 positively. 

We may hypothesize, therefore, the demand function for deposits in 
drachmae by non-residents as 

F D 3 = FD 3 (FT3, iF + p - i D D F , iL, Δίρ) 

46. See also, George D. Demopoulos and You-Keng Chiang, "Monetary and Fiscal 
Policies under Flexible Exchange Rates", Proceedings of the Eastern Economic Associa
tion, April 1977. 
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where 

F D ' M > 0, FD'3>2 < 0, FD'3,3 < 0, FD'3>4 < 0 

2.4.4. Money Supply Definitions 

We are finally introducing into our model the definitions of the money sup
ply: 

Mj = Cp + D (25a) 

M 2 = M t + S (25b) 

M 3 = M 2 + FD 3 (25c) 

M 4 = M 3 + FDX + FD 2 (25d) 

2.5. The General Equilibrium Model 

Table 2.5.1 summarizes the complete model developed so far. There are 
thirty-one equations and thirty-one endogenous variables. There are also many 
instrumental and exogenous variables. All these variables are given below right 
after the summary of the general equilibrium model. 

The model distinguishes the following markets: banks' holdings of base 
money, banks' total borrowing from the monetary authorities, the public's 
holdings of currency-demand deposits, the public's holdings of time-demand 
deposits, the public's holdings of savings-demand deposits, domestic credit, 
deposits in foreign exchange held by residents and non-residents, and deposits in 
drachmae held by non-residents. 

Supply functions are not specified for the markets of the model whose sup
ply schedules are assumed to be perfectly elastic or exogenous. Thus, since all in
terest rates paid on various types of private deposits are determined by the 
monetary authorities, supply functions are not specified for these markets. 

Furthermore, since the index of foreign interest rates ip (the Euro-currency 
rate) and the interest rates on domestic deposits in drachmae by non-residents 
iDDF (Euro-drachma rate) are exogenous to the Greek banking system, the supply 
functions of foreign exchange deposits by residents and non-residents as well as 
the supply function of deposits in drachmae by residents, are perfectly elastic and 
consequently they are not specified in the model. 

The public's demand functions are introduced into the model following the 
ratio approach U. (i= 1,2,3). This is done because, adapting our general e-
quilibrium model to the institutional peculiarities of the Greek economy com-
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plicates the model so much that it does not make it very amenable to verbally 
analyze the equilibrium positions resulting from exogenous and instrumental dis
turbances. This "inconvenience" is alleviated by introducing the ratio formulation 
which transforms the model into an accessible analytical framework capable of 
explaining the equilibrium positions of the model when exogenous and instrumen
tal disturbances set their notion. 

The ratio approach, as we have shown above, is consistent with the nonratio 
approach, since both are of the same nature and determine the values of the en
dogenous variables at equilibrium. Thus, the ratio approach U15 U2, U 3 of our 
model is consistent with the definitions M. ( i = 1,2,3,4). The new construction 
permits a rigorous analysis of the model's movements resulting from exogenous 
and instrumental disturbances. This is done in Chapter 3. 

TABLE 2.5.1 

The General Equilibrium Model 

1. Β = OR + GA + Β A + PA + CLAN Sources of monetary base= 

+ OC = C + R c Uses of the base 

2. B*a = OR + GA + PA + u Definition of the adjusted 
base 

since 

Β - ΒΑ = OR + GA + PA + CLAN + OC 

and u = CLAN + OC 

2a. Ba = ΣΒΡ - ΣΧ - ZACL + Σ (G - Ta) The balance of payments 
t t t t and the government's budget 

- (SB + Sp) + (OG - ΣΟΡ) + PA + u constraints 
t 

3. R + LB •' <=B + FA + OB = Q + BA + FL Banks'balance sheet 

4. R = RR + RE Banks' total reserves 
s 
F 

5. RR = RRj + RR2 Banks' primary and secon
dary reserves 

2 5 
5a. RR t = Σ r. L. — Σ r. L. Banks' primary reserves 

1=1 ' ' 1=3 ' ' 

+ (r7 + r13 + δχΓ10) D + r12 Τ 

+ (r6 + r,, + δχΓ9) S + (r8 + r14) Bl 
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TABLE 2.5.1 (continued) 

5b. RR2 = (rf + r^ Q + r15 D + r16 Τ + r15 S Banks' secondary reserves 

+ r1 6S1 + r 1 $ Bl-(r h Q 0 + Lf + Lh) 

6. RE=eQ Banks' excess reserves 

7. r = r + r Banks' total reserves 
r e 

ratio 

8. r. = Θη + Θ7 Banks' required reserves 

ratio 

9. re = e GL — ρ, πν π2) Banks' excess reserves ratio 

10. Β A = b (D + Τ + S) Banks' total borrowing 

from BOG 
11. b = b(iL— p, RU, RR, πν π2) Banks' domestic 

borrowing ratio 

12. RU = R - Β A Definition of banks' 
unborrowed reserves 

13. SB = wQ Banks' government 
securities ratio 

14. FA = FA^,, + FEMD + I * Definition of banks' 
NR NR FE 

foreign assets 

15. FL = FDX + FD2 + FD3 Definition of banks' 
foreign liabilities 

16. NFL = (pQ Banks'net foreign 
borrowing ratio 

17. Cp+D+T+S+Bl+FAp+Sp+ü=Lp+L?L Public's balance sheet 
FR 

18. Cp = UiD Public's currency-
demand deposits ratio 
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TABLE 2.5.1 (continued) 

19. U, = U , ( Y W Y D P P e i π3) 

20. Τ = U 2D Public's time-demand 

deposits ratio 

21. U2 = U 2 ( Y W Y D P F i π3) 

22. S = U 3 D Public's savings-demand 

deposits ratio 

23. U3 = U3 (Y W YD Ρ P e i π3) 

24. L* = L p (Y W YD Ρ F i π3) Public's demand for credit 

25. FDj = FDj (FTX, i p - iD F E, ip - iD F E, Δίρ) Deposits in foreign exchange 

with banks held by residents 
26. FD 2 = FD 2 (FT2, i p — iD F E, iL, Δίρ) Deposits in foreign 

exchange with banks held 
by non-residents 

27. FD 3 = FD 3 (FT3, i p + ρ — L^p, L, Δίρ) Deposits in drachmae 
with banks held by 
non-residents 

28. W = C p + Sp Public's non-human wealth 

29a. M t = C p + D Narrow definition of 
the money supply 

29b. M2 = Mx + S Broad definition of 
the money supply 

29c. M3 = M2 + FD3 Broad definition of 
"Greek money supply" 

29d. M4 = M3 + FD! + FD 2 Broad definition of 
"world money supply" 

30. LB = L p Equilibrium condition 
in the credit market 

31. S p + SB = S Public's holdings of 
, government securities 
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• 

As can be seen in Chapter 3, the model is transformed into the following 

Brunner-Meltzer framework: 

M, = m a Ba 

1 + u i mf = = the money multiplier 
1 Uj + (r - b) (1 + U2 + U3 + U4) 

= the bank credit multiplier 
{l-(r-b-(p+w)} ( 1 + U 2 + U3 + U4) 

ct = •• 

Ux + (r - b) (1 + U2 + U3 + U4) 

L P (γ w YD Ρ P e π3) = α? Ba 

I. The endogenous variables of the model are: 

L B = monetary base 

2. OR = official reserves 

3. Β A = banks' total borrowing from BOG 

4. C p = currency held by the public 

5. R = banks' total reserves 

6. Sp = government securities held by the public 

7. LB = banks' domestic credit 

8. FA = banks' foreign assets 

9. FL = banks' foreign liabilities 

10. RR = banks' required reserves 

11. RE = banks' excess reserves 

12. RU = banks' unborrowed reserves 

13. F D j = deposits in foreign exchange with banks held by residents 

(demand function) 

14. F D 2 = deposits in foreign exchange with banks held by non-residents 
(demand function) 

15. F D 3 = deposits in drachmae with banks by non-residents (demand 
function) 

71 



16. D = banks' private demand deposits 

17. Τ = banks' private time deposits 

18. S = banks' private savings deposits 

19. Lp = public's demand for credit 

20. W = public's non-human wealth 

21. r = banks' total reserve ratio 

22. r = banks' required reserve ratio 

23. r = banks' excess reserve ratio 
e 

24. b = banks' domestic borrowing ratio 

25. φ = banks' foreign borrowing ratio 

26. w = banks' government securities ratio 

27. iL = index of interest rates on domestic bank credit (element of 
vector i ) 

ν 

28. υ\ = public's currency-demand deposits ratio 

29. U2 = public's time-demand deposits ratio 

30. U3 = public's savings-demand deposits ratio 

31. Mj or (M2 or M3 or M4) = the money supply 

II. The instrumental variables are: 

= the adjusted monetary base 

= banks' private restricted deposits 

= interest rate paid on Bl (element of vector i ) 

= interest rate paid on private demand deposits (element of 
vector i ) 

= interest rate paid on government-owned savings institutions 
deposits (element of vector i ) 

= interest rate paid on postal deposits (element of vector i ) 

= interest rate paid on private savings deposits (element of 
vector i) 
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L = interest rate paid on private time deposits (element of 
vector i J 

r. = statutory reserve ratios applied to: 

r, = short-term credit to industry as non-interest bearing 
primary reserves 

r2 . = short-term credit to domestic and import trades as non-
interest bearing primary reserves 

r3 = credit to export and tobacco trades and shipbuilding as 
non-interest bearing primary reserves 

r4 = medium and long-term credit for investment in plant 
and equipment as non-interest bearing primary reserves 

r5 = credit to public enterprises as non-interest bearing 
primary reserves 

r6,r7,r8 = private savings and private demand and restricted depo
sits respectively as non-interest bearing primary reserves 
since 1972 

r9»rio = private savings and private demand deposits respecti
vely as interest bearing seasonal primary reserves 

Γ11>Γ12» 

r13, r 1 4 = private savings (excluding savings deposits on 
3-month notice), private time and private demand 
and restricted deposits respectively as interest bearing 
primary reserves since 1972 

r15 = private demand, savings and restricted deposits on 
interest bearing Treasury bills as secondary reserves 
since 1972 

r16 = private time and 3-month notice savings deposits on 
interest bearing Treasury bills as secondary reserves 
since 1971 

r f = total private deposits (Q) for medium and long-term credit to 
industry and other enterprises for investment in plant and 
equipment as secondary reserves 
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rh = total private deposits (Q—Q0) for long-term credit to handi
craft as secondary reserves (Q0 = value of Q on 1-1-1966) 

10. SB = stock of government securities held by banks net of its statu
tory component SB

T 

11. π1 = rationing policy and "moral suasion" exercised by the 
central bank on banks' domestic borrowing 

12. π2 = controls and "moral suasion" exercised by the central bank 
on banks' foreign position 

13. ρ = the central bank's discount rate 

III. The exogenous variables are: 

aggregate (real) income 

YD = income distribution; a proportion of wage income to total 
income 

= the general price level 

= expected change in the price level 

= the real rate of return (element of vector i ) 

= dummy reflecting autonomous effects, such as, wars, crises, 

etc. (element of vector π3) 

= dummy reflecting the degree of retailing of the banking 
system (element of vector π3) 

= index of foreign interest rates (element of vector i ) 

= change in ip 

= interest rates on domestic deposits in drachmae by non
residents. The Euro-drachma rate 

= interest rates on deposits in foreign exchange by residents 
and non-residents 

= premium on forward exchange rates 

= index of foreign transactions 
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CHAPTER 3 

EQUILIBRIUM SOLUTIONS OF THE MODEL 
AND ANALYSIS OF ITS STRUCTURAL PROPERTIES 

AND POLICY IMPLICATIONS 

3d. Introductory 

It has been shown that the institutional peculiarities of the country that have 
been incorporated into our analytical monetary framework complicated the 
model so much that they made it practically imposible to analyze the equilibrium 
positions resulting from exogenous and instrumental distrurbances. Thus, in order 
to make it possible to study how changes in exogenous and instrumental variables 
influence the values of endogenous variables at equilibrium, we introduce, in this 
chapter, the ratio-approach which transforms the model into an accessible 
analytical framework. It is also a methodology by means of which it becomes 
possible to derive the contributions of the central bank, the banks, the public and 
the foreign sector to the rates of growth of the money supply and bank credit. 

Thus, we express, first, the behavior of the public, the central bank and the 
banks in terms of a ratio formulation. Second, we obtain the money supply and 
banks' credit multipliers in terms of behavioral ratios. Third, we derive the con
tribution of the money supply and bank credit multipliers as well as of the 
monetary base to the rates of growth of the money stock and banks' credit 
respectively. Fourth, we decompose the rate of growth of the monetary base and 
the State's stock of foreign reserves into their contributing components. Finally, 
we derive the equilibrium solutions of the model and analyze its structural proper
ties and policy implications. 

3.2. Behavioral Ratios of the Public, the Central Bank and Banks 

a. The Public 

The behavior of the public is given by 

U, = C p / D, U2 = T/D, U3 = S/D, U4 = Bl/D 



b. The Central Bank 

Here again we introduce the two definitions of the money supply 

M, = C p + D 

M2 = M, + S 

Given the behavioral ratios and (25 a) we have 

Mx = (1 + Ui)D 

B = C p + R = U 1 D + r Q 

or Β = Uj D + r (1 + U2 + U3 + U4) D 

Β = {U, + r (1 + U2 + U3 + U4)} D 

or Β = At D 

where 

(25a) 

(25b) 

(25a) 

(26a) 

(26b) 

(26c) 

Ax = Ux + r (1 + U2 + U3 + U4) (26d) 

Expression (26b) reflects the equilibrium conditions in the monetary base 
market. 

c. The Commercial Banks 

The banks' balance sheet identity (6) 

R + LB + SB = Q + BA + NFL (27a) 

may be written as1 

L = Q - (R - BA - NFL + SB) (27b) 

or L = { l - ( r - b - ( p + w)}Q (27c) 

where 

r = R/Q, b = BA/Q, cp = N F L / Q , w = S B / Q 

1. For simplicity let LB = L 
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Then, the bank credit in terms of the proximate determinants of the money 
supply is given by 

L = { l - ( r - b - < p + w)} (1 + U2 + U3 + U4)D (27d) 

or L = A2 D (27e) 

where 

A2 = { l - ( r - b - ( p + w)} (1 + U2 + U3 + U4) (270 

We are now ready to introduce the non-linear hypotheses of the money sup
ply and bank credit and then to derive the contributions of their changes. 

3.3. The Non-Linear Hypotheses of the Money Supply and Bank Credit 

In the non-linear hypothesis, the money supply is given by 

M1 = m1 Β (28a) 

Then, the monetary multiplier is 

m i = M . = 7J1}L· ( 2 8 b ) 
1 Β U, + r( l +U 2 + U3 + U4) 

via expressions (25a') and (28b). 

Similarly, in the non-linear hypothesis, the bank credit is given by 

L = aj Β (29a) 

Then, the bank credit multiplier is 

_ L j l - ( r - b - ( p + w ) } + ( l + U 2 + U 3 + U4) 
α ι _ Β ~ U1 + r ( l + U 2 + U3 + U4)

 K™} 

via expressions (26b) and (27d). 
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Expressions (28b) and (29b) reflect equilibrium conditions in the money sup
ply and bank credit markets respectively. In this respect, the monetary base 
should not be considered as an exogenous variable. 

On the other hand, the money and credit equilibrium conditions produce 

g-Mi- Ί L+Hi (29c) 
C ~ L ~ U - ( r - b - ( p + w)} (1 + U2 + U3 + U4)

 K } 

revealing that the money supply and the bank credit "will only be proportional" if 
the credit coefficient Ζ remains constant. Thus, controlling the bank credit may 
not be the same as controlling the money supply.2 

In the next sections, we proceed to decompose the rate of growth of money 
supply and bank credit into components related to the behavior of the central 
bank, the banks, the public and the foreign sector. 

3.4. The Rate of Growth of Money Supply and its Contributing Components 

3.4.1. The Contribution of the Monetary Multiplier and the Monetary Base to the Rate 
of Growth of Money Supply 

Differentiating (28b) we receive 

dm u = dUj-4- m1 2 dU2 + m13 dU3 + m14 dU4 + m15dr (30a) 

where 

θ m, χ - r ^ Λ 

m» = θ ϋ τ = — Â f i r S 0 

if χ = D / Q = (1 + U 2 + U 3 + U 4 r J r 

θ m, rm, Λ 

m "=TD7= Α Γ - < 0 

θ m, rm, Λ 

2. Since each component of the multipliers is functionally related to economic 
variables describing the behavior of the banking system and the public, this analysis is 
compatible with any rival supposition which reflects behavioral characteristics. 
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θ ml ΓΠΪ! Λ 

m" =Τϋ7= Α Τ < 0 

θ ml m1 η 
m " = - ë 7 ^ = Ä ^ T < 0 

Next, using the non-linear money supply hypothesis (28 a), taking 
logarithms, and then differentiating with respect to time, we derive 

Mx = m, + Β (30b) 

where the symbol Ç) denotes the rate (percentage) of change. Now, from expres
sion (30a) we arrive at 

m, = - Ηχ Û, - H2 U2 - H2 Û3 - H2 Ù4 - H3r (30c) 

where Hv H2, H3 are weights given by 

χ - r m, 
H i = n^AJx m, 

Η =z r = m i 2 =

 m i 3 _ m i 4 
2 Aj m, m1 ml 

1 m, 
H 3 = « - ^ -

J AjX mj 

Finally, substituting (30c) into (30b) we receive 

M! = Β - Η, Ù, - H2 Û2 - H2 Û3 - H2 Û4 - H3r (30d) 

Approximating the first derivatives with respect to time (X) by finite dif
ferences, we obtain 

M, = Β - Ηχ AVl - H2 AU2 - H2 AU3 - H2 AU4 - Η 3 Δ Γ + ε (30e) 

Expression (30e) decomposes the rate of growth of the money supply into its 
main contributors: 

79 



— the central bank, whose contribution is measured by: Β 
— the public, whose contribution is measured by: — H J A U J — Η 2 Δ υ 2 

-H 2 AU 3 - H2AU4 

— the banks, whose contribution is measured by: — Η 3 Δ Γ 
— the error term of approximation ε 

Looking at (30e) we observe that an increase in the public's desired 
currency-demand deposits ratio Uj = C p / D leads to a decrease in the money 
supply by the rate — H J A U J . Obviously, as currency held by the public increases, 
banks' cash declines with subsequent decreases in their credit and demand 
deposits which are part of the money supply. Also, increases in U2, U3 and U4 im
ply decreases in demand deposits and, with given time-savings and restricted 
deposits, the money supply also decreases. Further, an increase in r obviously im
plies a decrease in Mv 

3.4.2. The Contribution of the Adjusted Monetary Multiplier and the Adjusted Monetary 
Base to the Rate of Growth of Money Supply 

Since the adjusted monetary base Ba is a better indicator of the authorities' 
actual behavior than B, we now derive the contributions of the adjusted monetary 
multiplier mf and the adjusted base Ba to the rate of growth of the money supply. 

Thus, substituting equations (26) and (27) into (2a) and with the use of (25a) 
we arrive at 

M! = nr]B a (31a) 

1 Ba l^ + Cr-bMl+L^+Ua+UJ V ' 

which, after proper differentiation, yields 

dma = mfj dUj + m a

2 dU2 + m\3 dU3 + m\4 dU4 + ma

15 dr + πή6 db (31c) 

where 

ma 9 m i x - ( r - b ) > π 

if χ ^ (r - b) 

and where 
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A 3 = U j + (r - b) (1 + U 2 + U 3 + U 4 ) 

m « m . m a θ m * θ m i θ m 1 ~ (Γ ~ b> rfi > 0 

if (r-b) ^ Ο 

m i 5 = Θ Γ = -

ma e « ì _ 
m i 6 ~ ab -

mi 1 ί' Π 
A 3 x 

ma 

,̂ 0 A ' υ 

A 3 x 

Next, from expression (31a) we derive 

M ^ m f + B3 (3 Id) 

From (31c) we arrive at 

ml = - HjUi - H
2
 U

2
 - H

2
 Û3 - H2 Û4 - H3r + H4b (31e) 

where 
x- (r - b) ma 

1 — 

2 — 

3 — 

ma 

r - b 
A3 

1 
A3x 

1 

A3
2 

- = 

= 

χ 

m a

2 

m a 

m a

5 

m a 

ma

6 

ma 

_ m a 3 _ 

m a 

m a

1 4 

m a 

m? 

Finally, substituting (3 le) into (3 Id) and approximating the first derivatives 
with respect to time (X) by finite differences, we obtain 

M = B
a
 - Hj ΔΙΙ, - H

2
 AU

2
 - H

2
 AU

3
 - H

2
AU

4
 - H

3
 Ar + H

4
Ab + ε (31f) 
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Equation (3 If) decomposes the rate of growth of the money supply into its 
main contributors: 

—the central bank, whose contribution is measured by: Ba 

—the public, whose contribution is measured by: — H J A U J — H2AU2 — H2AU3 

- H2AU4 

—the banks, whose contribution is measured by: — Η 3 Δ Γ + H4Ab 
—the error term of approximation ε 

The signs of AU15 Δ υ 2 , Δυ 3 , Δ υ 4 and ΔΓ in (310 are justified on the same 
grounds as in the expression (30e). The sign of the coefficient of Ab is also the ex
pected one on theoretical grounds. 

In the next section, we derive the rate of growth of bank credit and its con
tributing components. 

3.5. The Rate of Growth of Bank Credit and its Contributing Components 

3.5.1. The Contribution of the Bank Credit Multiplier and the Monetary Base to the Rate 
of Growth of Bank Credit 

In a way similar to the above we derive the contributions of the bank credit 
multiplier and the monetary base to the rate of growth of bank credit. Differen
tiating expression (29b) we receive 

άα1 = an dU x + a 1 2 dU2 + a^dUj + aMdU 4 + a15dr 

+ a1 6db + a17d(p + a18dw (32a) 

where 

«11 

a 1 2 

<*13 

«14 

if 
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θαχ < 0 

eu, 
Μχ-χ^ο . 

^ai ( Γ \ "> Λ 

"eüT = α ι (χ--£)^0 
A/ 

Η 



θα, 1 + α , _ 

1 >ο 
Ob Αι χ 

θα, 1 _ 
α„ = — * - = — - >0 

θφ Αι χ 

θα, 1 . 
α 1 8 = — - ! - = — < 0 1 8 θ\ν Αχ χ 

Taking logarithms of the non-linear bank credit hypothesis (29a) and then 
differentiating with respect to time, we derive 

L = ά\ + Β (32b) 

where the symbol Ο denotes the rate (percentage) of change. Next, from expres
sion (32a) we arrive at 

a, = ~Η1ΰ1 + H2Ù2 + H2Ù3 + H2Ù4 - H3r + H4b + Η4
φ - H

5
w (32c) 

where H,, H2, H 3 , H 4 are weights given by 

1 α„ 
i i , — 

Η2 = 

Η3 = 

Η 4 = 

Η5 = 

A t 

(χ 

1 + α1 

α1Αι χ 

1 
a ^ j χ 

1 
~ Λ 

r 

Αχ 

• = -

• = -

<*ι 

α1 2 

) = 
α, 

« 1 5 

« 1 

«16 _ 

α, 

α ΐ 8 

« Π 

α ι 

«17 

«1 

α 1 4 

« 1 

Next, substituting (32c) into (32b) we receive 
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L = B - H ^ + H Ä + H ^ + H Ä - H j i + H ^ + H ^ - t ^ w .(3 2d) 

Finally, approximating the first derivatives, with respect to time (X) by finite 
differences, we obtain 

L = Β - Η ^ Ι ^ + H
2
AU

2
 + Η

2
Δυ

3
 + H

2
AU

4
 - Η

3
ΔΓ 

+ H
4
Ab + Η

4
Δφ - H

5
Aw + ε (32e) 

Expression (32e) decomDQses the rate of growth of bank credit into its main 
contributors: 

—the central bank, whose relative strength is summarized by:B3 

—the public, whose behavior is expressed by: — H ^ U j + H2AU2 + H2AU3 

+ H2AU4 

—the banks, whose behavior is expressed by: — Η 3 Δ Γ + H4Ab + Η4Δφ—H5Aw 

—the error term of approximation ε 

AU signs in (32e) are the expected ones on theoretical grounds.4 For exam
ple, the contribution of AU^AÇC^/O) to the rate of growth of the bank credit is 
negative, since an increase in the public's holdings of cash reduces banks' reserves 
and hence their potential for loans. A similar argument can be made for the con
tribution of ΔΓ and Aw. Further, Δυ 2 , Δυ 3 , Δ υ 4 , Ab, Δφ have the expected signs. 

3.5.2. The Contribution of the Adjusted Bank Credit Multiplier and the Adjusted 
Monetary Base to the Rate of Growth of Bank Credit 

We now obtain the contribution of the adjusted bank credit multiplier <fx and 
the adjusted monetary base Ba to the rate of growth of bank credit L· 

Accordingly, then, bank credit should be defined as 

L = aa Ba (33a) 

a _ L _ { l-(r-b-(p-w)}( l+U 2 +U 3 +U 4 ) 
α ι Ba Ui + (r - b) (1 + U 2 +U 3 + U4) 

Differentiating expression (33b) we receive 

3. The central bank can also influence the leakages via control over deposit rates, 
etc. 

4. What signs are likely to be borne by evidence is not studied here. 
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where 

daa = απ d l ^ + a a

2 dU2 + a a

3 dU3 + a a

4 dU4 + aa

15 dr 

+ a a

6 db + a % αφ + a a

8 dw (33 c) 

a a =

 0 a l = ί <0 
011 eu, A3

 < υ 

U,x 
ι · 2 = a a

3 = a a

4 = a a > 0 

i a 

L 15 — 

a _ . 
16 — 

a _ . 
•17 — 

a _ . 

θα Ε 

ΘΓ 

θα» 

Ob 

θ α 3 

θφ 

θ α α 

<ο 
Α 3 χ 

1 +< 
— >0 Α 3 χ 

1 

Α3χ 

1 
L18 

θ\ν Α3χ 

Α 3 > 0 

>0 

<0 

Next, from expression (33 a) we derive 

L = 5 a + Ba (33d) 

From (33 c) we arrive at 

a a = - ηιϋι + H2Û2 + H2Ù3 + H2Û4 - H3r + H4b + Η5φ - H6w (33e) 

where 

aa, 
Hi= — 5 -

"•13 a i 4 „ a,, a?, a" 
H, = 

2 a a a a aa 
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H 3 = 

H 4 = 

H5 = 

H — . 

a-îs 

α? 

a a 

u 1 6 
α! 

( i a 

u 1 7 
a\ 

<**s 

Finally, substituting (33e) into (33d) and approximating the first derivatives 
with respect to time (X) by finite differences, we obtain 

L = B
a
 - HiAU! + H

2
AU

2
 + H2ÄU3 

+ Η
2
Δϋ

4
 - Η

3
ΔΓ + H

4
Ab 

+ Η
5
Δφ - H

6
Aw + ε (330 

Equation (33f) decomposes the rate of growth of bank credit into its main 
contributors: 

— the central bank, whose strength is measured by: B* 
— the public, whose behavior is expressed by: — Η,Δυ χ + Η 2 Δ υ 2 

+ H2AU3 + H2AU4 

— the banks, whose behavior is expressed by: — Η3Δτ + H4Ab + Η 5Δφ 
- H 6 A w 

— the error term of approximation ε 
Again all the coefficients in (33f) have the expected signs. 
In the next section, we decompose the rate of growth of the monetaty base 

and the State's stock of foreign reserves Into their contributing components. 

3.6. The Rate of Growth of the Monetary Base and die State's Stock of Foreign 
Reserves 

3.6.1. Decomposition of die Rate of Growth of die Monetary Base into its Domestic and 
Foreign Source Components 

a. The Monetary Base 

We now decompose the rate of growth of the monetary base into its 
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domestic and foreign source components. 
Differentiating equation (lb) with respect to time, after dropping the residual 

items (CLAN, OC), we have 

dB dOR dGA dBA dPA 
+ : + : + dt dt dt dt dt 

Approximating instantaneous rates of change by annual average rates of 
change, we receive 

" . ~ 1 dB OR 1 dOR GA 1 dGA 
Β = — 

+ 

Β dt Β OR dt Β GA dt 

ΒΑ 1 dBA PA 

dt 

1 

' Β 

dPA 

Β ΒΑ dt Β 

This yields 

Β = HÖR + HgdX + HjÌÀ + ΗΡΑ (34a) 

where 
Η =OR/B, Η =GA/B, 

Γ g 

Hb = BA/B, Η =ΡΑ/Β 

Equation (34a) decomposes the rate of growth of the monetary base into the 
following source components: 

— the foreign source component: H OR 
— the government's source component: H GA 
— the banks' source component: Έ^ΒA 
— the private sector's source component: Η PA 

b. The Adjusted Base 

The contributions of the domestic and foreign source components to the rate 
of growth of the adjusted monetary base are derived in the same fashion. From e-
quation (2b), leaving out the residual item u, we arrive at 

B ^ t f Ó R + tfGA + tfPA (34b) 
r g P 

where 
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H a = O R / B a , H a = GA/B a , Η " = Ρ Α / Β 3 

Γ ' g Ρ 

Equation (34b) decomposes the rate of growth of the adjusted monetary 
base into: 

— the foreign source component: Η OR 
a •*v 

— the government's source component: H GA 
a •**• 

— the private sector's source component: Η PA 
a -**• a •^ 

Obviously, Η GA + Η PA define the domestic source component. 

3.6.2. Decomposition of the Rate of Growth of the State's Stock of Foreign Reserves 
into its Contributing Components 

Similarly, the rate of growth of the State's stock of foreign reserves is given 
by 

OR = HaCA + Η,ΝΚ + Η χ Χ + Η,ΔΟΪ (34c) 

where 

H a = CA / OR, r ^ = NK / OR 

H = X / O R , H = A C L / O R 
X ' c 

Equation (34c) decomposes the rate of growth of the State's stock of foreign 
reserves into the contributing components: 

— the current account: Η CA 
a 

— the capital account: t ^ N K 

— net errors arid omissions: Η X 
X 

— change in clearing account and private barter: Η ACL 

3.7. Concluding Remarks 

So far in this chapter we have focused our analysis on the equilibrium condi
tions of the money supply and bank credit markets. These equilibrium conditions 
were expressed in terms of the monetary and bank credit multipliers respectively. 
The multipliers are defined in mathematical terms and each of their components 
is functionally related to economic variables describing the behavior of the bank
ing system and the public. This is an important development, since, if the 
monetary authorities could exercise an effective control over the behavioral ratios 
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of the multipliers, they would be in a position to switch the behavior of interest 
rates and thus steer the variations of the multipliers in the desired direction. 

It has also been possible to derive the contributions of the central bank, the 
banks, the public and the foreign sector to the rates of growth of the money sup
ply and bank credit. We have found that the rates of growth of the money supply 
and bank credit are affected by the rate of growth of the adjusted monetary base 
and economic variables describing the behavior of the public and the banking 
system. In turn, the rate of growth of the adjusted monetary base is affected by 
the State's stock of foreign reserves, itself influenced by the balance of payments 
accounts. Thus, our analysis points to the crucial question of the autonomy of the 
Greek monetary policy in the context of an open economy. 

Furthermore, our methodology of decomposing the rates of growth of 
money supply and bank credit into their contributing components provides the 
means by which it becomes possible to effectively study the degree of interde
pendence among the proximate determinants of money supply and bank credit as 
well as the relative strength of monetary policy vis-à-vis the relative differential 
patterns of behavior of the public and the banking system. 

In the next section, we derive the equilibrium solutions of the model and 
analyze its structural properties and policy implications. 

3.8. Analysis of the Structural Properties of the Model and Policy Implications 

We have seen how the rates of growth of the money supply and banks' 
credit are influenced by the monetary authorities' behavior, the banks' behavior 
and the public's behavior. We have thus centered our analysis on the equilibrium 
position of two markets: the money market and the credit market. We have also 
seen that each market is expressed in terms of its multiplier and the monetary 
base 

Mx = m aB a (31a) 

L = a a B a (33a) 

These expressions mean that changes in the adjusted monetary base B21 will 
be transmitted to Ml and L by a multiple ma and a\ respectively, provided that 
their behavioral and partly statutory ratios remain constant. However, they do 
not remain constant. Thus, the magnitude of the multipliers depends on the prox
imate determinants of the money supply and bank credit, which, subsequently, 
respond to instrumental, exogenous and other parameters of the model. 

The solution of these responses should be derived from the model. They will 
provide us with information relevant to the properties and policy implications of 
the model. 
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3:8.1. The Equilibrium Solutions for the Money Supply and Bank Credit Markets 

The money supply (31b) and bank credit (33b) multipliers can be written as 

m? = mf(U1 5 U2, U3, U4, r, b) (35a) 

a\ = a a (U„ U2, U3, U4, r, b, φ, w) (36a) 

Then, from the equations of the model and the use of expression (35 a) we 
derive the equilibrium solution for the money market as follows: 

m* = m»(Y W YD Ρ F ip ÌL ρ rr ru πχ π2 π3) (35b) 

Then, from (31a) and (35b) follows 

logM! = logB a + ε (ma, Y) logY + ε (ma, W) logW (37) 

plus similar terms for 

YD, P, F , ip, iL, p, rr, ru, nv π2, π3 

The equilibrium solution for the bank credit market is derived from our 
model and with the use of expressions (36a) and (33a) as follows: 

logL = logB a + ε (aa, Y) logY + ε (aa, W) logW (38) 

plus similar terms for 

YD, P, Ve, ip, i^ ρ, rr, ru, π,, ny π 3 

Next, by virtue of equations (37) and (38) and the use of the behavioral e-
quations of the model, we derive the responses of exogenous and instrumental 
variables on the equilibrium values of the money supply and bank credit markets. 
These responses are reported in Table 3.8.1. 

The elasticities of Table 3.8.1 provide the means by which we are able to 
assess the relative effectiveness of policy instruments and exogenous variables on 
the equilibrium values of the money and bank credit markets. This, however, re
quires studying, first, the direction and relative magnitude of the elasticities of the 
money and bank credit multipliers. Their behavior will, in turn, determine the 
signs of the elasticities in Table 3.8.1. 
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TABLE 3.8.1 

Elasticities of the Money Supply and Bank Credit 

ε(Μ, Y) =e(m a, Y)= Σ ε (m», UJ -e(U , Y) 
κ=1 κ κ 

A2xma 

+ iM^^8 ( Ü 2 ,Y ) 

+ χ e(U3, Y) 

+ £ e(U4, Y) 

E(L, Y) =ε(α% Y)= Σ ε(α% U ) ·ε(ϋ , Υ) 

κ=1 κ κ 

= - Η 1

ε ( υ ι , Υ)+ υ 2 ( χ - - ^ ) ε ( υ 2 , Υ) 

+ υ 3 ( χ - ^ ) ε ( υ 3 , Υ) + υ 4 ( χ - - ^ ) ε ( υ 4 , Υ) 

ε(Μ, W) =ε(πι 3 ,Λν)=Σ ε (ma, U ) · ε (U , W) 
κ=1 κ κ 

A2xma 

+ ( b ~ r ) Σ U -e(U,W) 
Α κ=2 κ V κ 

e(L, W) =ε(α 8, W)= Σ ε(α*, UJ ·ε(ϋ . W) 
κ=1 κ 

= - ^ 1 ε ( υ ι , W) 

+ ( χ - χ ) Σ υ · ε ( ϋ , W) 
Α κ=2 κ κ 
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ε (Μ, Ρ) = ε (ma, Ρ) = Σ ε (ma, U ) · ε ( U , Ρ) 
κ=1 κ κ 

U 1 (Γ - χ - b) 

A 2xm a e(ü l f Ρ) 

+ J ^ L Î U K . £ ( U K , P ) 
Α κ=2 κ κ 

£ (L, Ρ) = ε ( α 3 , Ρ ) = Σ ε (of, U J · β ( ϋ . Ρ) 
κ=1 κ κ 

= - ^ ε ( υ ΐ 5 Ρ ) 

+ ( χ - - ) Σ υ · ε ( υ , Ρ) 
Α κ=2 κ κ 

ε (Μ, Ρ6) = ε (ma, Pe) = Σ ε (ma, U ) · ε (U , Ρ2) 
κ=1 κ κ 

U, (r - χ - b) 
ε ( υ ΐ 5 Ρ=) 

(b - Γ)
 4 

+ Α Σ υ · ε ( υ , F) 
Α κ=2 κ κ 

ε (L, Pe) = ε (aa, F ) = Σ ε (aa, U ) · ε ( U , Ρ2) 
κ=1 κ κ 

= - ^ ε ( υ ΐ 5 F) 

+ ( χ - - ) Σ U · ε ( υ , Ρ6) 
Α κ=2 κ κ 
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ε (M, Γ) = ε (ma, ip) = £ ε (ma, U ) · ε (U, ip) 

U i ( r - x - b ) 

= — — n — ι ε ( u i ' 1

0) 
A2xma Ρ 

(b-r ) < TT 

Α κ=2 κ κ Ρ 

ε (L, Π = ε (aa, i ) = Σ ε (aa, U ) · ε (U. i ) 
Ρ Ρ κ=1 Ρ 

4 

ε (Μ, π3) = ε (ma, π3) = Σ ε (ma, U ) · ε (U , π3) 
κ=1 κ κ 

^ ( r - x - b ) 
= — Ä T Z ^ — e ( U i ' π ί ) 

A xm 
/u _\ 4 

+ Α Σ υ · ε ( υ , π3) 
Α κ=2 κ κ 

4 

ε (L, π3) - ε (aa, π3) = Σ ε (aa, U ) · ε (U , π3) 
κ=1 κ κ 

+ ( χ - χ ) Σ υ · ε ( υ , π3) 
Α κ=2 κ κ 
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ε (M, iL) = ε (ma, y = ε (ma, b) · ε (b, y 

+ ε (ma, r) · ε (Γ, y 

κ=1 κ κ L 

= τζε^Ό-τζε^\) Αχ χ Αχ 

U, (Γ - χ - b) 
A2xma (Uls y 

U,(b-r) 
ε(υ2, y 

U 3 0>-r) . U 4 ( b - r ) . 
+ χ e(U„ y + ε(υ4, y 

ε CL, iL) = ε (aa, iL) = ε (aa, b) · ε (b, y 

r(l + <x 

+ ε (aa, r) · ε (r, y 

+ Σε(α*, U ) - e ( U . i ) 
κ=1 K K L 

b (1 + aa) 

Axaa e(b, y -
r ( l + a a ) 

Axaa •fr,y 

-Α^'ί^-^^Η) 

U, U, x , U, IL χ 
+ - V - e(u„y + _ i _ i _ e ( u 4 , y 
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ε (Μ, ρ) = ε (ma, ρ) = ε (ma, b) · ε (b, ρ) 

+ ε (ma, Γ) · ε (Γ, ρ) 

=s;e(b'p)-Äie(r'p) 

ε (L, ρ) = ε (aa, ρ) = (aa, b) · ε (b, ρ) 

+ ε (<xa, Γ) ε (r, ρ) 

b ( l + a a ) r ( l + a a ) 
£ ( b > Ρ) : — : — ε(Γ> Ρ) Axa a 

Axa a 

ε (M, r^ = ε (ma, ru) = ε (ma, b) · ε (b, ru) 

s'*'.» 

ε (L„ r^ = ε (aa, ru) = ε (aa, b) · ε (b, ru) 

b ( l + a a ) 

Axa a εΟ>, r ) 
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ε (M, r) = ε (ma, ι) = ε (ma, b) · ε (b, r) 

ε (L, r^ = ε (aa, rr) = ε (aa, b) · ε (b, rr) 

b (1 + aa) 

Axaa e(b, r ) 

ε (M, îij) = ε (ma, π ^ = ε (ma, b) · ε (b, πχ) 

+ ε (ma, r) · ε (r, π ^ 

V» r 

= — ε (b, π^ - — ε (r, πχ) 

ε (L, π^ = ε (α% π ^ = ε (aa, b) · ε (b, π ^ 

+ ε (aa, r) · ε (r, π ^ 

b (1 + aa) 

Axa a ε (b, π ^ 
r (1 + ga) 

Axa a 
ε (r, πχ) 

ε (M, π2) = ε (ma, π2) = ε (ma, b) · ε (b» π2) 

+ ε (ma, r) · ε (r, π2) 

= ^ ε (b, π2) - — ε (r, π2) 

ε (L, π2) = ε (aa, π2) = ε (aa, b) · ε (b, π2) 

+ ε (aa, r) · ε (r, π ^ 

b ( l + a a ) ' r ( l + a a ) 
ε ( b ' π2> - ΠΓ-i ε (Γ. π2) Axa a Axaa 
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where: A = U, + (r - b) (1 + U2 + U3 + U4) 

x = ( i + u 2 + U3 + U 4 )- 1 

!p 1D' H? V *PD 

m = 
Uj + (r - b) (1 + U2 + U3 + U4) 

1 + b + φ — r — w 

( r - b ) + 
(1 + U 2 + U 3 + U4) 

3.8.2. The Direction and Relative Magnitude of the Elasticities of the Money and Bank 
Credit Multipliers 

The direction and relative magnitude of the two elasticities will determine the 
signs of the elasticities in Table 3.8.1. Then, the effectiveness of policy instru
ments and exogenous variables on the equilibrium values of the money and bank 
credit markets can be ranked according to the size of the elasticities in Table 
3.8.1. 

To this end, the rigorous mathematical analysis we have employed 
throughout this chapter is now utilized to determine the direction and relative 
magnitude of the two elasticities algebraicly rather than just assume all the signs 
of the relative elasticities. 

a. The elasticity of the money supply multiplier: ε (ma, i^) 

The elasticity of the money supply multiplier with respect to the bank credit 
interest rate is given in Table 3.8.1 as 

ε (ma, iL) a; ε (ma, b) · ε (b, ^) + ε (ma, r) 

ε(τ,ιϊ)+ JJeGnF, U ) - e ( U , y 
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If ε(υ κ , ^ ) ^ 0 

then 

or 

where 

* h r 
e ( m a ' i

L ) = Äx £ ( b ' i L ) ~Äx 8 ( r ' i L ) 

X x E > - Ä x E > > 0 

E2 = e(r, y < 0 

Then 

Αχ Αχ 

b Ε 2 η 

- > - 2 < ο 
r Ej 

for any value of b and r and if A > 0 

We conclude therefore that the elasticity of the money supply multiplier with 
respect to the bank credit rate is positive. 

That is 

ε(πν\ y > 0 

b. The elasticity of the bank credit multiplier, ε (aa, I) 

The elasticity of the bank credit multiplier with respect to the bank credit in
terest rate is also given in Table 3.8.1 as 

ε (aa, iL) = ε (aa, b) · ε (b, ^) + ε (aa, r) 

• ε(Γ, ^ ) + κ Σ ε ( α 3 , υ ) · ε ( υ , y . 

98 



if ε ( υ , y - Ο 

then 

, _ . . b(l +a a ) ,. . ν r ( l + a a ) , . , 
ε ( α ' ^ = Axa- • £ ( b ' 1 L ) Ä i a ^ · 8 ^ ' ^ 

b ( l+a a ) F r ( l + a a ) 
o r Axaa ft Ä x ^ a — E 2 > ° 

where 

Then 

Ε, = ε(ο, y > Ο 

E2 = e(r, y < Ο 

b ( l + a a ) r ( l + a a ) 
Axaa ' Axaa 

— > #" <° 
r Ex 

for any value of b and r and if A > 0 

We find therefore that the elasticity of the bank credit multiplier with respect 
to the bank credit rate is also positive. That is 

ε (a», i J X ) 

c. For ε (ma, y \ ε (aa, L), we find: 

- > - - 2 > 0 
r Et 

vhich indicates that 

ε (ma, y < ε (aa, y 

under the same assumptions: 
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e(ue,y-o 
Ei^eCb, i L ) > 0 

Ε2 = ε(Γ, ^ ) < 0 

With the information of (a)—(c), the signs of the elasticities in Table 3.8.1 
can be evaluated. Then, the relative effectiveness of policy instruments and ex
ogenous variables on the equilibrium values of the money and bank credit 
markets can be assessed according to the size of the elasticities in Table 3.8.1. 

From our findings (a)—(c) we infer that the elasticities of the money and 
credit multipliers do not respond equally to changes in instrumental or exogenous 
variables. Thus, controlling the bank credit is not the same as controlling the 
money supply. Hence, if institutional arrangements preclude an efficient alloca
tion of credit, the authorities should strive towards controlling the money supply 
rather than bank credit.5 

5. This means that instrumental and exogenous variables that are purposed to effec
tively control bank credit may actually produce perverse effects on the stabilization and 
economic development objectives. This finding is also supported by George C. Bitros, op. 
cit. 
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CHAPTER 4 

FINDINGS AND POLICY RECOMMENDATIONS 

The objective of this study was to investigate the structure of the Greek 
monetary system in the context of an open economy. To this end, a general e-
quilibrium model was constructed which incorporated the country's institutional 
characteristics pertaining to money and credit markets, the government budget 
and the balance of payments. From the solution of the model and the conceptual 
experiments performed with it, we obtained several significant qualitative results. 
In this chapter, therefore, we present the main results and propose certain recom
mendations for structural reforms. 

One of the most important findings relates to the adjusted monetary base. 
As could be expected, the monetary base turned out to be a determinant of the 
money supply and bank credit. But this is not all. In addition, it was shown that 
when the monetary base is broken into its domestic source component and 
foreign source component, their effects on the money supply and bank credit are 
quite different. Moreover, the way the government finances its budget deficit was 
found to affect the domestic source component of the monetary base. This de
pends on the size of the government debt and its distribution among the central 
bank, the banks, and the public. The implication of those findings is that the ad
justed monetary base and its components are undeniable and fundamental policy-
instruments in the hands of the monetary and government authorities for the ac
complishment of their desired objectives. 

Of equally great importance is the way in which interest rates affect the 
money supply and bank credit multipliers. The argument alleged in the relevant 
literature is that in the short-run the monetary multiplier responds positively to 
changes in interest rates and since their behavior is counter-cyclical, the multiplier 
is also influenced by the same pattern, which justifies the ineffectiveness of 
monetary policy. However, it was found that, in Greece, the monetary 
authorities, by exercising an effective control over the proximate determinants of 
the money supply and bank credit, are in a position to switch the behavior of in
terest rates and thus steer the variations of the multipliers in the desired direction. 
The implication of these findings is that the monetary authorities should effec
tively utilize the multiplier approach; they should first assess the stability of the 
multipliers and, having done so, they should use them properly for forecasting 
purposes. 
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Another important result is that the rates of growth of the money supply and 
bank credit do not respond equally to changes in instrumental and exogenous 
variables. It was shown that controlling the bank credit may not be the same as 
controlling the money supply. The interpretation is that instrumental and ex
ogenous variables that are designed to affect bank credit may simultaneously 
have an effect on the loan coefficient with perversed effects on the amount of 
loans outstanding. Hence, the monetary authorities' reliance on the predictive 
ability of instrumental tools is reduced, with immediate consequences on their 
ability to effectively control monetary processes. From these findings it follows 
that, if institutional arrangements preclude an efficient allocation of credit, the 
monetary authorities should strive towards controlling the money supply rather 
than bank credit. 

A finding of crucial importance is that the existing legislation pertaining to 
reserve requirements, and particularly that concerning the secondary reserves 
RR2, displays obvious disadvantages. It was shown that: (i) banks may very well 
switch the primary objective of RR2, (ii) the structure of RR2 stimulates banks' 
wealth maximizing behavior, (iii) banks can offset almost all the remaining power 
of RR2 through other means of borrowing and, (iv) the reallocation of credit to 
sectors of "national priotiry" may not be best accomplished through the RR2 

policy. By implication, the existing structure of secondary reserves requirements 
is accompanied by negative allocative effects in bank credit, regulates credit inef
ficiently, introduces uncertainty in the implementation of monetary policy, and 
gives rise to losses of economic welfare. From these adverse effects it follows that 
the existing policy on secondary reserves requirements should be re-examined 
and, to the extent possible, credit to sectors of "national priority" should be 
assigned to the government. 

Furthermore, it was found that the existing system of required reserves is 
very complex. The structure of controls maintained by the monetary authorities 
on banks' liabilities and assets, the maintained categories of reserve requirements 
and the mechanism of allowing banks to withdraw from the central bank part of 
their reserves to cover credit to different sectors of the economy, produce such a 
complex system of required reserves that it is hard to believe (it especially strikes 
the outsider as a labyrinth) that the central bank can manage it and hence be able 
to efficiently control the aggregate volume and direction of bank credit.1 In addi
tion, the practice of calculating the reserve requirements on an average basis over 

1. It was a welcome development that the monetary authorities introduced, in 
January 1977, a reform which somewhat alleviated this complexity. This reform avoids 
only the breakdown of banks' total private deposits to satisfy reserve requirements and in
troduces deposits in foreign exchange for this purpose. Neither affects the arguments of 
our analysis. 
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a monthly period introduces uncertainty in the monetary authorities' ability to ef
fectively predict changes in the banks' desired holdings of base money and 
reserves. Therefore, the introduction of a more effective system of required 
reserves is well advised.2 

Associated with the institutional framework of our analysis are also the 
following facts: 

a. The existing "thin" capital market has limited the components of banks' 
portfolio which could be used as choice assets for excess reserves. Since banks 
are allowed neither to hold their own foreign reserves nor invest or borrow in 
foreign capital markets without the authorities' consent, they are directing their 
"choice" —asset—demand to domestic market only. 

b. The public, more than banks, is feeling the consequences of the under
developed Greek capital market. Thus, Treasury bills transactions take place only 
between banks and the central bank with a philanthropic treatment of the former. 
The public almost never buys government bonds except the premiuimones. The 
absence of a developed capital market has shifted into savings and time deposits, 
the role actually assigned to money market instruments.3 

c. The fixed interest rates on deposits and the small saver's ignorance of 
higher market yields, reinforced by the monetary authorities' deliberate policy of 
"exposing" him to government—owned "savings" institutions, enforce upon him 
small rates of return. In addition, the average denomination of market instru
ments is so high that the small saver is "artificially" kept out of the opportunities 
of higher yield investment. 

d. The existing money and capital market arrangements charitably con
tribute to the process of disintermediation of the Greek oligopolistic banking 
system. Also, only wealthy economic units can benefit from the opportunities of 
high yield investment. 

e. The relative share of wage income in national income is expected to grow 
in the coming years. This should increase the savings and time deposits out
standing held by the household sector. Consequently, if the monetary authorities 
continue their policy of maintaining fixed interest rates on deposits at low levels 
along with an underdeveloped capital market and the presence of inflationary 
pressures, the redistribution of income in favor of wage-earners will be probably 
translated into an extraordinary high demand for real estate. The negative 

2. The complexity of the existing system of required reserves is well recognized by 
the central bank "who" have repeatedly promised to "discontinue" it and introduce new 
reforms for that matter but which still remain unrealised. 

3. See also, Edward S. Shaw, Financial Deepening in Economic Development, New 
York: Oxford University Press, 1973, Ch. 5. 
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national economic and social repercussions of such a development are obvious. 
It is therefore recommended that, apart from the efforts the monetary 

authorities ought to make in order to develop the capital market, a policy of 
market determined interest rates on private deposits be slowly adopted. Such a 
policy would eventually lead to a redistribution of private deposits into less liquid 
type of deposits and assets. This policy will, among other things, reduce banks' 
deposits inflationary bias, lessen the socially unfair discrimination in favor of the 
wealthy economic units and stop the outflow of private deposits from the banking 
system and "savings" institutions, thus keeping the cost of credit at low levels.4 

Finally, it should be observed that, given the present structure of the Greek 
monetary system, the Greek money supply is adjusted at the rate that accom
modates the private sector's demand for money. It seems that the authorities are 
following the philosophy of the Real Bill Doctrine which is interpreted to mean 
that stabilization does not depend on the rate of growth of the money supply but 
on the quality of bank credit. This policy presupposes that interest rates should be 
fairly constant and this is the policy which the monetary authorities have been 
following. 

Controls over the availability of credit and artificially low interest rates 
produce perverse effects on the desired objectives of economic development and 
stabilization. This policy: 

i. eliminates competition and leads to an ineffective allocation of resources; 
ii. favors large establishments at the expense of small and medium-size es

tablishments thus making them less efficient; 
iii. reduces the self-financing of all establishments and thus places the burden 

on the credit institutions; 
iv. establishes low rates of return and consequently a low-risk investment 

behavior on behalf of the banking system. This investment behavior obviously 
leads banks to discriminate against less wealthy economic units. Hence, the argu
ment that low interest rates on bank credit help the less wealthy economic units, 
thus maximizing the social welfare, is questionable. Furthermore, as long as credit 
is rationed by price, everyone has access to it at a price, but once it is rationed in 
other ways access depends on meeting certain quality criteria (such as good 
balance sheet ratios) and on nepotism, personal contacts, etc. These things do not 
help the small firms or the poor;5 

v. keeps interest rates probably well below the levels actually determined by 
demand and supply conditions and thus it enhances the inflationary pressures; 

4. Ibid., Ch. 3. 
5. I am indebted for this point to Professor Thomas Mayer of the University of 

California, Davis. 
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vi. requires an effective administration to check the good use of credit. This 
is very difficult to be accomplished as we have already demonstrated; 

vii. presupposes that the central bank's discount rate determines the interest 
rates on bank credit. That is, the discount rate is taken as a proxy for the banks' 
credit cost. This may reduce the importance of the discount rate as a relevant 
monetary policy tool; 

viii. makes interest rates on bank credit an ineffective opportunity cost, since 
banks are not allowed to extend loans unless there is an increase in their private 
deposits; 

ix. assumes that monetary policy actions are generated through controlling 
the bank credit. That is, monetary policy is implemented in thé form of a credit 
policy. 

We conclude that the existing Greek credit policy displays obvious disad
vantages. Thus, if the authorities consider the bank credit policy as the means af
fecting aggregate demand, the desired objectives of economic development and 
stabilization are perversely affected. On the other hand, if the authorities consider 
the money supply as one of the aggregates affecting aggregate demand, they 
should follow a "true" monetary policy rather than a credit policy. 
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APPENDIX A 

VARIABLES A P P E A R I N G IN T H E M O D E L AND T H E TEXT 

This appendix contains alphabetized lists of the variables appearing in the 

general equilibrium model and the text: 

A G = loans and advances to the government by Bank of Greece 

(BOG) 

AB = banks ' total assets 

cij = bank credit multiplier 

a* = adjusted bank credit multiplier 

Β = monetary base ( = base money) 

B a = adjusted monetary base 

BA = banks ' total borrowing from BOG 

Bl = banks ' private restricted deposits 

BP = balance of payments 

BA C = discounts and advances to banks by BOG 

B A P E F = advances to banks out of public entities funds 

b = banks ' domestic borrowing ratio 

C = outstanding currency held by the public, the banks, the special 

credit institutions and the government 

C B = currency held by banks 

C p = currency held by the public 

CA = the current account of the balance of payments 

CL = the clearing account of the balance of payments 

C L A A = "clearing and other accounts" with BOG - the assets side 
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CLAL = "clearing and other accounts" with BOG - the liability side 

CLAN = CLAA - CLAL 

D = banks' private demand deposits 

DB = banks' interest-bearing deposits with BOG 

DB = non-statutory component of D6 

DB = statutory component of D3 

D G = government's deposits with BOG 

FA = banks' foreign assets 

FL = banks' foreign liabilities 

FAP = public's foreign liquid assets 

FR — stock of gold and foreign exchange held by BOG 

FANR = banks' claims in earning assets on non-residents 

FENR = banks' claims in foreign exchange on non-residents 

FDj = deposits in foreign exchange with banks held by residents 

FD2 = deposits in foreign exchange with banks held by non-residents 

FD3 = deposits in drachmae with banks held by non-residents 

FT. = index of foreign transactions 

G = government expenditures 

G A = government's net borrowing from BOG 

GF = government's borrowing from abroad 

IMF = Greek IMF position 

ißl = interest rate paid on private restricted deposits (element of 
vector L) 

iD = interest rate paid on private demand deposits (element of vector i») 

i D F = interest rates on domestic deposits in drachmae by non-residents 
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interest rates on deposits in foreign exchange by residents and non
residents 

index of foreign interest rates (element of vector i_) 

interest rate paid on government-owned savings institutions deposits 
(element of vector L) 

index of interest rates on domestic bank credit (element of vector 

V 
vector of interest rates relevant to public's portfolio decisions 

interest rate paid on postal deposits (element of vector i_) 

real rate of return (element of vector L) 

interest rate paid on private savings deposits (element of vector i_) 

interest rate paid on private time deposits (element of vector i_) 

banks' domestic credit 

public's demand for credit 

credit in foreign exchange to residents 

short-term credit to industry against banks' non-interest bearing 
primary reserves 

short-term credit to domestic and import trades against banks' 
non-interest bearing primary reserves 

credit to export and tobacco trades and shipbuilding withdrawn 
from banks' primary reserves 

medium and long-term credit for investment in plant and equipment 
withdrawn from banks' primary reserves 

credit to public enterprises withdrawn from banks' primary reserves 

long-term credit to industry and other enterprises withdrawn from 
banks' secondary reserves 

credit to handicraft withdrawn from banks' secondary reserves 

C p +D: narrow definition of the money supply 
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M2 = M x+S: broad definition of the money supply 

M3 = M 2 +FD 3 : broad definition of "Greek money supply" 

M4 = M 3 +FD!+FD 2 : broad definition of "world money supply" 

„ = the money .supply multiplier 
IIlj 

mj = the adjusted money supply multiplier 

NFL = banks' net foreign liabilities 

NK = net capital imports by the government and the private sector 

OA = other assets of the balance sheet of BOG 

OL = other liabilities of the balance sheet of BOG 

OC = OA-OL 

OAG = other assets of the balance sheet of the government 

OLG = other liabilities of the balance sheet of the government 

OG = OA G - OL G 

OAB = other assets of the balance sheet of commercial banks 

OLB = other liabilities of the balance sheet of commercial banks 

OB = OA B - OLB 

OR = the country's stock of foreign reserves 

Ρ = the general price level 

P e = expected change in the price level 

ρ = premium on forward exchange rates 

PA = private sector's total borrowing from BOG 

PAC = advances to the private sector by BOG 

PAP E F = advances to the private sector out of public entities funds 

PEF = public entities funds with BOG 

PED = public entities deposits with BOG 
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total private deposits 

total private deposits as of January 1, 1966 

banks' total reserves 

banks' required reserves 

banks' excess reserves 

banks' free reserves 

banks' unborrowed reserves 

banks', primary-required reserves 

banks' secondary-required reserves 

banks' deposits with BOG 

banks' total reserve ratio 

banks' excess reserve ratio 

statutory reserve ratio applied to total private deposits (Q) for 
long-term credit to industry and other enterprises for investment 
in plant and equipment as secondary reserves 

statutory reserve ratio applied tp total private deposits (Q—QQ) for 
long-term credit to handicraft as secondary reserves ( 0 - = value 
of Q on 1.1.1966) 

statutory reserve ratios applied to: 

= short-term credit to industry as non-interest bearing 
primary reserves 

= short-term credit to domestic and import trades as 
non-interest bearing primary reserves 

= credit to export and tobacco trades and shipbuilding as 
non-interest bearing primary reserves 

= medium and long-term credit for investment in plant 
and equipment as non-interest bearing primary 
reserves 
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r5 = credit to public enterprises as non-interest bearing 
primary reserves 

r6, r7, r 8 = private savings and private demand and restricted 
deposits respectively as non-interest bearing primary 
reserves since .1972 

Γ9> Γιο = private savings and private demand deposits respective
ly as interest-bearing seasonal primary reserves 

Γ 1 1 ' Γ12> 
r i3 ' ri4 = private savings (excluding savings deposits on 3-

month notice), private time and private demand 
and restricted deposits respectively as interest-bearing 
primary reserves since 1972 

r 1 5 = private demand, savings and restricted deposits on inter
est-bearing Treasury bills as secondary reserves 
since 1972 

r 1 6 = private time and 3-month notice savings deposits on 
interest-bearing Treasury bills as secondary reserves 
since 1971 

S = banks' private savings deposits 

S B = stock of government securities held by banks net of its statutory 

component S B 

S B = non-statutory component of SB 

S B = statutory component of SB 

S c = government securities held by BOG 

S p = government securities held by the public 

Si = banks' private 3-month-notice savings deposits 

SLF = central bank's sight liabilities in foreign exchange 

s = savings-banks' total private deposits ratio (=S/Q) 

Sj = 3-month-notice savings-banks' total private deposits ratio (=Sj/Q) 

Τ = banks' private time deposits 
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Ta = government receipts 

t = time-banks' total private deposits ratio (=T/Q) 

Uj = public's currency-demand deposits ratio (=CP/D) 

U2 = public's time-demand deposits ratio (=T/D) 

U3 = public's savings-demand deposits ratio (=S/D) 

U4 = public's restricted-demand deposits ratio (=B1/D) 

u = residual items of BOG balance sheet 

ù = residual items of public's balance sheet 

W = public's non-human wealth (the existing stock of real capital is 

excluded) 

w = banks' government securities - total private deposits ratio 

X = net errors and omissions of the balance of payments 

χ = demand-banks' total private deposits ratio (=D/Q) 

Y = aggregate real income 

YD = income distribution; a proportion of wage income to total income 

δ = dummy for seasonal interest-bearing primary reserves on D and S 

η = vector of banks' deposits distribution 

Θ = vector of banks' reserve requirements 

πj = rationing policy and "moral suasion" exercised by BOG on banks' 

domestic borrowing 
π2 = controls and "moral suasion" exercised by BOG on banks' foreign 

position 

π3 = dummy reflecting autonomous effects, such as wars, crises, etc. 
(element of vector π3) 

π3 = dummy reflecting the degree of retailing of the banking system 
(element of vector π3) 

π^ = dummy reflecting the monetary authorities pressure of "moral 
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suasion" which is exercised by means of not permitting transactions 
of the Greek public in the foreign markets as alternative sources 
of funds (element of vector π3) 

ρ = the central bank's discount rate 

φ = banks' foreign borrowing ratio 
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