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ABSTRACT

The purpose of this thesis is to evaluate the changes that have occurred to the

Australian monetary transmission mechanism as a result of deregulation of the financial

sector. This thesis provides new insight into three main a¡eas.

Finst, an asset market model, in which the supply of assets is endogenous, is

specified and estimated for the Australian financial sector. The estimation of this model

provides an assessment of how the process of financial deregulation has changed the

relationships within financial ma¡kets in which the Reserve Bank is primarily reacting

to asset market conditions, implying that the supply of money is endogenous. In this

model, as well as being affected by demand and supply in the markets for financial

assets, the exchange rate is affected by fundamentals such as relative expected secula¡

inflation and unexpected changes in the trade balance. This treatment of the

expectations mechanism in the foreign exchange market allows for exchange rate

overshooting as observed in flexible exchange rate regimes.

Second, we evaluate the responses of the model to the banking sector's

choices of the combination of assets and liabilities in the post-deregulation period,

using a portfolio-loan approach to monetary changes. This approach embodies ¿) the

post-Keynesian view of the implications of asset substitutability for the money supply,

and b) the new Keynesian view of the banking system's response to the increased

riskiness of credit, regarding credit rationing in the underwriting process for new risþ

assets, equities. In the portfolio-loan approach, the model of the monetary transmission

mechanism is viewed in the spirit of a variant of the textbook IS-LM model, which

incorporates the credit rationing hypothesis in the interest rate-GNP relationship. In

this model bank controls on the loan rate under credit rationing is analysed by some

rules under which loan rate controls depend on some specific historical data. Further,

disequilibrium modelling of the demand and supply of loans provides estimation of the

amount of credit rationing. In the model under discussion variation in the quantity of

loans caused by changes in bank reserves makes monetary policy more expansionary

than in the standard IS-LM model.
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Another important aspect of this analysis is the implication of credit rationing

for portfolio investors' preferences for securities with different terms to maturity. In

this analysis portfolio investors' incentives to borrow from the banking sector play a

pivotal role in the linkages between the bank loan market and the financial markets for

securities of different maturities. The loan rate in a rationed credit market reflects

banks' proxies for the expected rate of return and default risk of the average projects.

If there is no regulation in financial markets, it is more likely that the proxies conform

to the actual rate of return on the average projects. In this thesis we evaluate the

relevance of the credit rationing approach in a model of the term structure of interest

rates in which credit rationing provides portfolio investors with the ability to adjust to

the actual rate of return on their portfolios. This requires that portfolio investors

expectations in financial markets should be model consistent, or rational.

Third, in a reduced-form equation we evaluate the relevance of the credit

rationing hypothesis by examining its tightening impact on real output, implying that in

the credit-rationed state the effects on output of higher levels of aggregate demand

relative to its trend values are depressed. We also examine the difference to the

contribution of monetary shocks to output fluctuations when the economy's credit

constraint is binding.

The Australian post-deregulation experience provides strong support for the

credit rationing hypothesis, and the proposition that the output effects of credit

rationing is of macroeconomic importance. The results show that Australian banks act,

in the aggregate, as though they ration credit by non-price means. Also, there is

evidence that credit rationing in the post-deregulation period provides portfolio

investors with economic information concerning the actual rate of return on the

average portfolio in the Australian market for short-term securities. In addition the

output effects of credit rationing are shown to be significant, and the contribution of

monetary shocks to output fluctuations is significant when a tightening of monetary

policy is associated with the credit-rationed state.
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Chapter 1

INTRODUCTION

The transmission of monetary fluctuations to real output is a topic that ha.s

dominated traditional macroeconomic models for the past three decades. The common

theme in modelling macroeconomic relations is that changes in monetary forces bring

about changes in aggregate demand which are followed by changes in prices and

output. While the long-run price changes are seen as the ultimate impact of monetary

changes on aggregate demand, the short-run interactions between monetary variables

and real output have remained at the core of the debates on the monetary policy

tran smission mechanism.

The focus of attention on the transmission mechanism of monetary fluctuations

is in response to the policy makers' need to understand both how and how much

monetary policy affects aggregate demand. For this re¿Ìson, the linkages from financial

markets to the real sector of the economy have attracted the attention of builders of

empirical macroeconomic models. Models in the Keynesian IS-LM traditionr are

assumed to be suitable for the study of those linkages.

However, in the IS-LM framework, the transmission mechanism of variations

in monetary aggregates and interest rates has been oversimplified by the following

assumptions: 1) that the money supply is exogenously determined;2) that the demand

for money function, which is assumed to be central to the modelling of the monetary

transmission mechanism, is stable in the long run; 3) that the short-term bond rate,

specified in a two asset model consisting of money and bonds, is taken as the only

t 
. Challen and Hagger (1983) identified the following features of the macro-econometric systems: l)

there exists a balance between 
^ggregate 

desired expenditure and supply of goods; 2) the models
relations are formulated in discrete time; 3) the relations are treated in dynamic fashion,4) the
relations are non-linear, 5) the models relations are stochastic.
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short rate used in the term structure of interest rates, and hence in providing a proxy

for the ex ante rate of return on fixed capital; and,4) that the money channel, acting

through changes in liquid assets (money and bonds) and interest rates, affects the

availability of bank credit and, via changes in the investment demand, affects aggregate

economic activity.

The specification of the monetary transmission mechanism in the AEM (1992)

and TRYM (1993) macro models of the Australian economy2, which are developed in

the IS-LM tradition, has been carried out under the simplifying assumptions outlined

above. The monetary transmission mechanisms in two Australian models are based on

a similar theoretical model of the financial sector, which is explained in a simple two

asset model consisting of money and bonds. The models differ in the specification of

the interactions between the financial and real sectors, as well as the degree to which

agents' optimizing behaviour is incorporated. The microeconomic foundations in the

two models provide some links from agents' expectations of changes in asset prices and

the exchange rate to the monetary and real sectors, but the analysis of the monetary

policy transmission mechanism generates results that are consistent with the standard

IS-LM framework. Murphy (1988) and Simes (1991) argued that such results can be

treated as consistent with the structural change that has taken place in the Australian

financial system over the past decades

The enormous changes in financial markets, which have been witnessed in the

late 1970s and early 1980s, have compromised the simplifying assumptions l-4,

underlying the TRYM and AEM models. Research on these 4 issues is iequired to

assess how the process of financial innovations and deregulation has impinged upon

the relationships within financial markets which determine monetary variables such as

the money supply, credit, interest rates and the exchange rate. Research on the

monetary transmission mechanism also requires an assessment of how these monetary

2 
. The major macro models referred to in this thesis a¡e the Access Economic Murphy (AEM) model

and the Treasury Macroeconomic (TRYM) model. These are two models which outline the ea¡lier
comprehensive efforts undertaken at universities, the Reserve Bank, the Treasury and the Australian
Bureau ofStatistics in the 1970s and 1980s.

2



variables, through the mechanisms in deregulated financial markets, influence

aggregate demand and output. An understanding of how bank credit affects aggregate

economic activity can be derived from the models in which a) credit is an imperfect

substitute for other assets in the portfolio-balance condition, and/or å; some markets

clear by non-price means.

The major changes in the 1980s that have taken place in the financial system

resulted in: I ) the removal of controls on interest rates and the exchange rate, and

controls on bank credit aggregates; 2) increased integration with overseas capital

markets; and, 3) changes in the mechanisms for implementing monetary policy. The

first feature implies that financial market deregulation brought about an increased role

for asset prices, notably interest rates, in helping markets to clea¡. The increased

flexibility of interest rates in deregulated f,rnancial markets has, however, probably

increased uncertainty for asset holders, which has consequently focused attention on

such phenomena as the demand for money under conditions of uncertainty and

imperfect asset substitutability. Also, credit rationing, which arose from regulations or

Reserve Bank actions in the pre-deregulation period, can still occur post-deregulation

as a result of the private initiatives of banks. The rationing behaviour of banks may also

affect the process of money stock creation, which is no longer treated Íìs a process

entirely under the control of the monetary authorities.

The deregulation of the asset and foreign exchange markets and internationally

mobile capital imply that Australia attracts capital for assets of simila¡ maturity if the

interest payments to investors in Australian capital markets are higher than the interest

payments in overseas countries. This in turn implies that capital flows, as a result of

increased integration with overseas capital markets, a¡e influenced by the interest rate

differential and investors' expectations of changes in the spot exchange rate. These

changes can be treated as dependent on fundamentals such as relative expected secular

inflation and adjustment in the long-run equilibrium real exchange rate. This treatment

of the expectations mechanism in the foreign exchange ma¡ket allows for exchange rate

overshooting as observed in flexible exchange rate regimes.

3



Financial deregulation and the increased integration of capital markets with

overseas countries have impinged upon the operational conduct of monetary policy. In

deregulated financial markets, monetary authorities rely on open market operations to

a greater extent than on instruments with more direct impact on financial aggregates

such as the money supply and credit. In this treatment of monetary policy attention has

been focused on the market oriented approach to the implementation of monetary

policy, and the analysis of a range of policy reaction functions which have the ability to

stabilize the monetary transmission mechanism. In particular from the 1980s the

Reserve Bank has not sought to influence bank credit and reserves through qualitative

or quantitative controls, nor to use SRD or LGS ratios actively3. In the liberalized

financial system a market-clearing cash market is the primary means through which the

Reserve Bank influences short-term interest rates and thereby the exchange rate. The

use of other policy instruments, such as changes in the Reserve Bank holdings of

domestic and foreign securities, may still be necessary in order to prevent the effects of

large fluctuations of financial aggregates flowing onto asset prices and the exchange

rate.

It is also widely accepted that the basic money demand equation, which relates

the money stock to the price level, income and the interest rate on competing assets,

becomes unstable when the sample period is extended into the 1980s. The reliability of

macroeconomic models will be seriously impaired if such a key equation in the

monetary transmission mechanism remains in an unstable state. This requires that the

money demand equation, as well as the other key equations in the transmission

mechanism, should be modified to overcome the instability encountered in the 1980s.

There are still more features of the Australian financial deregulation which

could be considered for a detailed analysis of the operation of relationships within

financial markets. However, the AEM and TRYM models allow for the implications of

financial liberalization by simply leaving out some pre-deregulation control variables,

3 
. Also, the process by which government securities are issued has changed with the move to the bond

tendering system in 1982.

4



such as interest rate ceilings and credit controls. The basic features of the financial

sector, outlined above, can be treated as central to the rest of a macroeconomic model,

and can be analyzed adequately despite some other difficulties in producing a complete

picture of the transmission mechanism.

The theoretical basis for these features can be elaborated with an asset market

model which removes the simplifying assumptions of the standard IS-LM framework

from the monetary transmission mechanism. While this is a useful starting point, it is

increasingly clear that a complete picture of the transmission mechanism in macro-

econometric models of the Australian economy involves many more elements. This

thesis evaluates some of the major changes that have occurred to the Australian

monetary transmission mechanism as a result of deregulation of the financial sector. In

particular, in this thesis we evaluate the implications of financial deregulation for the

following issues: 1)the interest effects of monetary changes on capital flows and the

exchange rate, and the expectations mechanism in exchange rate determination; 2) the

implications of monetary policy reaction functions post-deregulation, with regard to

the mechanisms through which the Reserve Bank influences short-term interest rates;

3) the effects of the private initiatives of banks on the process of money stock creation;

4) the imperfect substitutability between bank loans and other assets in the private

sector portfolio, and the links between the bank loan market and the asset markets

under credit rationing; and, 5) the links between the loan market and the financial

markets for securities of different maturities, with reference to the expectations theory

of the term structure of interest rates. The thesis provides new insight into three main

afeas

First, an asset market model, in which the supply of assets is endogenous, has

been specified for Australia in the period 1978-1993. The estimation of this model

provides an assessment of how the process of financial innovations and deregulation

has changed the relationships within financial markets in which the Reserve Bank is

primarily reacting to asset market conditions post-deregulation, implying that the

money stock is endogenously determined. In the financial sector the responses of

5



capital flows and the exchange rate to monetary changes, and hence to changes in

interest rates, are reflected in changes in the private sector's holdings of net foreign

assets. The analysis of the interest effects of monetary changes on the assets in

financial markets, without regard to the links between the bank loan market and the

asset markets, are inconsistent with the ability of the banking system to underwrite the

stock of assets post-deregulation. The different implications of the banking sector's

choice of assets and liabilities are introduced by way of the post-Keynesian analysis of

the money supply process and the new Keynesian approach to credit rationing.

Second, we evaluate the relevance of the post-Keynesian view of the money

supply process and the new Keynesian approach to credit rationing by examining a) the

contribution of bank lending to monetary and output fluctuations in a simple model

which is a variant of the textbook IS-LM model, b) the credit rationing mechanism in

this model. The significant difference from the standard IS-LM model is the inclusion

of the effects of bank lending on the money supply and on aggregate economic activity.

Such effects in a simple graphical representation like the IS-LM model are analysed by

the inclusion of the loan rate in the interest rate-GNP relationship. This model permits

us to incorporate the implications of bank lending into the monetary transmission

mechanism.

In this thesis we evaluate the relevance of the credit rationing approach to bank

lending, using a disequilibrium model of the loan market. In this model, loan rate

controls, rather than imperfect adjustment to ma¡ket-equilibrating loan rate, are treated

as the major source of disequilibrium. Jaffee and Stiglitz (1990) argue that the theory

of disequilibrium estimation can be used to obtain estimates of the demand and supply

curves, and therefore of the amount of credit rationing. In the disequilibrium estimation

of credit rationing, bank controls on the loan rate are analyzed by some rules under

which loan rate controls depend on some specific historical data. Maddala (1983)

argues that, given only the determinants of the price (loan rate) controls and

observations on quantities and prices, we can estimate the disequilibrium model for a

rationed (loan) market. In this analysis an implicit relationship between the amount of

6



credit rationing and the loan rate allows for a more general treatment of loan rate

determination than the Jaffee and Stigliø (1990) treatment of the exogeneity of the

loan rate under credit rationing. More importantly, that relationship provides us with

the ability to examine the interest rate-GNP relationship under credit rationing.

Another important aspect of this analysis is the implication of credit rationing

for portfolio investors' preferences for securities with different terms to maturity.

Juttner's (1990) discussion on the yield to maturity of securities is suggestive of the

importance of portfolio investors' incentives to borrow from the banking sector, and

hence the loan rate, in the term structure of interest rates. The loan rate in a rationed

loan market reflects banks' proxies for the expected rate of return and default risk of

the average projects in the economy. If there is no regulation in financial markets, it is

more likely that the proxies conform to the actual rate of return on the average

projects. In this thesis we evaluate the credit rationing approach in a model of the term

structure of interest rates, in which there is no substitute for bank loans, and credit

rationing provides portfolio investors with the ability to adjust to the actual rate of

return on their portfolios. This requires that portfolio investors' expectations in

financial markets should be model consistent, or rational. Tease's (1988) test of the

expectations theory of the term structure of interest rates provides support for the

rational expectations hypothesis in the Australian short-term security markets.

However, Tease's model abstracts from the economic information available to portfolio

investors under credit rationing. Also, most previous empirical macro models disregard

the implications of portfolio investors borrowing from the banking sector for the term

structure of interest rates.

Third, in a reduced-form equation we examine the implications of the credit-

rationing mechanism over the post-deregulation period. This equation is used to

examine the relationship between asset prices and aggregate demand, implied by three

interest rate channels, namely, through their impact on private investment and

expenditures on consumer durables; through their impact on the valuation of wealth;

and through their impact on the exchange rate. In the reduced-form equation the
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explanatory variables for these channels a¡e those which account for the interest rate

effects of monetary changes in the asset market model. This provides the reduced-form

equation with the ability to incorporate the implications of financial deregulation into

output fluctuations. In this section we evaluate the implications of credit ratiohing by

examining its restrictive impact on real output, implying that in the credit-rationed state

the effects on output of higher levels of aggregate demand relative to its trend values

are depressed. We also examine the difference to the contribution of monetary shocks

to output fluctuations when the economy's credit constraint is binding.

More precisely in this thesis we evaluate the relevance of the credit rationing

approach by examining: I) whether Australian banks in the post-deregulation period

act, in the aggregate, as though they ration credit; 2) whether the rationing behaviour

of Australian banks has any significant effect on real output; and, 3) whether a

tightening of monetary policy in the credit-rationed state has strong effect on aggregate

economic activity. Also, we evaluate the implication of credit rationing for portfolio

investors' preferences for securities with different terms to maturity by examining: 4)

whether the cost of bank lending under credit rationing provides portfolio investors

with rationally formed expectations in the Australian short-term (two-period) security

markets. As another important avenue of research, in this thesis we evaluate the buffer

stock hypothesis by examining: 5) whether the interest rate effects of monetary

changes on real output are less sever as a result of holding money as a buffer asset for

disequilibria in asset markets.

The Australian post-deregulation experience provides strong support for the

credit rationing hypothesis and the proposition that the output effects of credit

rationing are of macroeconomic importance. Also, there is evidence that in the credit-

rationed state the output effect of a monetary shock, which results from a tightening of

monetary policy, is strong. In addition, we present evidence that the implication of

credit rationing in deregulated financial markets is consistent with portfolio investors'

rational expectations in the Australian short-term security markets. The evidence on

the buffer stock role of money provides support for the hypothesis that in the absence
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of a significant effect of the interest rate on real output, unexpected changes in the

money supply makes a significant contribution to output fluctuations.

The outline of the thesis is as follows. Chapter two presents an overview of the

theoretical issues in the monetary transmission mechanism of Australian macro-

econometric models. Chapter three examines the theoretical issues of an asset market

model which is modified from a basic LM curve, and presents the implications of

Australian financial liberalization for the monetary transmission mechanism. Chapter

four evaluates the modified model by examining the role of capital flows and

fundamentals such as relative expected secula¡ inflation and adjustments in the long-

run equilibrium exchange rate in the determination of the spot exchange rate. The

relationships in this model determine variables such as the money supply, foreign

borrowings, interest rates, the exchange rate, and policy va¡iables such as the Reserve

Bank's holdings of domestic and foreign assets. The response of the model to the

process of financial deregulation is reflected in the underlying relationships for each of

these variables. Chapter five elaborates the theoretical basis for the links between the

bank loan market and the asset markets, and between the loan market and the financial

markets for securities of different maturities. In this chapter the implication of loan rate

controls for the monetary transmission mechanism is represented by a simple model

which is a va¡iant of the textbook IS-LM model.

Chapter six evaluates the relevance of the credit rationing approach by

examining: I) the structurally endogenous nature of money and loans in Australian

financial markets; 2) the links between the bank loan market and asset markets via the

banking sector's response to shifts in the riskiness of assetsa; and, 3) the rationing

behaviour of banks in disequilibrium models, and loan rate controls under some rules

which are consistent with predominantly excess demand for loans. Also in this chapter

we evaluate the links from the loan market to the hnancial markets for securities of

o 
. The links from asset markets to the credit market can be described by the underlying sources of

uncertainty in the capital-asset-pricing model. In particular, the capital asset pricing model can be
applicable to credit markets which provide loans for portfolio investors, interested in both risky and
risk-free securities.
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different maturities, and the relevance of the credit rationing approach in the term

structure of interest rates by examining: 4) the importance of rational expectations in

Australian short-term security markets, where portfolio investors contemplate raising

funds by borrowing from banks.

In chapter seven we examine the reduced-form relation between bank loans and

aggregate economic activity. This reduced-form relation presents the basic channels

through which monetary shocks impact on real output. In this reduced-form equation

the buffer stock mechanism reflects the fact that in the absence of a significant effect of

the interest rate on real output the monetary disequilibria makes a significant

contribution to output fluctuations. In the reduced-form relation we evaluate the

relevance of the credit rationing approach by examining: I) the role played by credit in

the monetary transmission mechanism, when there is a non-monotonic relationship

between the loan rate and the expected retum to banks; and more precisely, 2) the

tightening impact of credit rationing on real output when a higher level of aggregate

demand relative to its trend value is associated with the credit-rationed state; and, 3)

the predictive content of a tightening of monetary policy when the economy is credit

constrained.
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Chapter 2

The Monetary Transmission Mechanism in Australian

Macro-econometric Models : Overview of Theoretical Issues

2.l lntroduction

The AEM (1992) and TRYM (1993) models are two macro-econometric

models which are referred to in this thesis as the models outlining the ea¡lier

comprehensive efforts on macro-econometric modelling of the Australian economy.

The models also reflect structural changes in the Australian economy in the 1980s, and

some theoretical developments in the past two decades. Both models a¡e specified in

the Keynesian tradition, in which exogenous changes in the money stock bring about

changes in the short-term interest rate, and hence changes in aggregate demand and

real output.

In keeping with the Keynesian IS-LM framework, the transmission mechanism

in the AEM and TRYM models is specified under the simplifying assumptions: 1) that

the money supply is exogenously determined;2) that the demand for money function,

which is assumed to be central to the transmission mechanism, is stable in the long run;

3) that the short-term bond rate, specified in a two asset model consisting of money

and bonds, is the only short rate used in the determination of the ex ante rate of return

on fixed capital; and,4) that the money channel, acting through changes in liquid assets

and interest rates, affects aggregate credit and, via changes in the investment demand,

affects aggregate demand. In the AEM model, it is also assumed that agents'

expectations in markets for long-term securities, and in the foreign exchange market

are formed rationally. The TRYM model allows for the latter assumption in the

modelling of agents'expectations in the foreign exchange market.
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Having briefly reviewed the theoretical issues of the simplifying assumptions,

we examine a general treatment of the transmission mechanism which is consistent

with structural changes in the Australian financial system in the 1980s.

2.2 The exogenously determined money supply and the money supply

equation

The money supply in a highly simplified version of Keynesian economics is

assumed to be exogenous. In accordance with this textbook treatment, the AEM and

TRYM models rely on exogenous changes in the money supply in the modelling of the

monetary transmission mechanism.

The traditional view of the exogenously determined money supply was outlined

by Friedman (1969), and Meltzer (1982). Using the exogenously determined money

supply hypothesis, Friedman advocated a policy rule of a fixed growth rate for the

money supply. The money supply equation in Friedman's view is specified by a simple

money multiplier model as

M=m.H

(D/R).(1+D/C)
(2.ra)m=

(D/R)+(D/c)

where

M = the stock of money,

H = the stock of high-powered money,

m = the money multiplier,

(D/R) = the ratio of deposits owned by the public, (D), to the total reserves of banks,

(R),

(D/C) = the ratio of deposits owned by the public to the public's holdings of currency,

(c).

In equations (2.1) and (2.1a) high-powered money, or the money base, and the money

multiplier are both regarded as exogenous. Since central banks have failed to

implement that policy rule (and many claim that it cannot be implemented, Goodhart

(2.r)
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(1994)), it can be claimed that the money supply is endogenously determined, (Moore,

1988; W'ray, 1992).

The money multiplier models in different versions have been specified by

Friedman and Schwartz (1963), Brunner and Meltzer (1964), Jordan (1969), Rasche

(1972), Rasche and Johannes (1987), and the theoretical evaluation of this type of

model is represented by the research initiated by the Federal Reserve Bank of St.

Louis. The cha¡acteristics of the simplest version of this model, which is represented by

equation (2.2), reflects certain fixed ratios, describing the portfolio preferences of the

public and banks, and monetary authorities' ability to provide a particular quantity of

the money base for a target level of money supply.

l+k
fvl = (2.2)

r(l+t+g)+k

where
l+k

m=

H

r(1+t+g)+k

k = the ratio of currency to demand deposits, C/D,

t = the ratio of time deposits to demand deposits, T/D,

g = the ratio of government deposits to demand deposits, G/D,

r = a weighted average reserve ratio against all deposits in banks, R/(D+T+G).

Papademos and Modigliani (1990) pointed out that the public and banks'

portfolio preferences in equation (2.2) cannot be assumed to be inva¡iant to the

changes in the rates of return and income, and hence that the portfolio ratios are not

stable and predictable. In their explanation, the money base, (H), remains exogenous,

which implies that a policy rule requiring a fixed money base could be used to

implement monetary policy. The money multþlier in their explanation for a narrow

monetary aggregate is represented by

++
m = m (i, iD, i1', ..., r, Y) (2.3)

where

i = the market rate on government securities,
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io = the interest rate on demand deposit' D'

ir = the interest rate on time deposit, T,

r = required reserve ratio for demand and time deposits' D+T'

Y = real income.

Signs above the interest rates represent the signs of partial derivatives'

In equation (2.3) the elasticity of the money multþlier with respect to the

money market rate of interest, (i), is expected to be positive, which gives rise to the

positively sloped money supply function, given that the money base is exogenous' The

exogeneity of the money base implies that the monetary authorities can still rely on

exogenous changes in the money supply, and the direction of causation runs from

either the money base or the money supply towards other financial aggregates and

interest rates.

The use of the money base as the monetary policy instrument, in the

elaborations made by Barro, (1g74) and Sargent and wallace (1981)' is considered to

be restricted by the balance of payments and the government budget constraint'

Furthermore, in Jackson's (1990) explanation, it was shown that the relationship

between the government budget constraint and the money base or the money supply

can be represented within either the flow-of-funds framework or the IS-LM

framework; and the linkages between the money supply and aggregate demand may

theoretically be explained by the financial flows or the interest rate effects of

monetizing government deficit. In the recent literature the debate has focused on the

exogeneity of the base, or on the central bank ability to control its liabilities'

In the analysis of central banks' monetafy policy, the exogeneity of the money

base was considered to be problematic by Moore (lg7g, 1983, 1988a) and Kaldor

(1982,1985).BothKaldorandMooredisagreedwiththeviewthatcentralbankscan

increase or decrease the money base, since the base consists of the central banks

liabilities. In Moore's (1988b) view the money multiplier models are only descriptive

identities which have no implications for the pfocess of money creation' Moore also

argued that the empirical studies in the US economy imply that the money base cannot
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be treated as an exogenously determined policy va¡iable. Moore's analysis of the

monetary process implies that there is an asymmetry in central banks ability to

manipulate the stock of money. The asymmetry arises from the constraint on the

central bank's ability to initiate a reduction in the money stock, since the supply of

money is demand determined. In the Kaldor-Moore view the money supply process is

initiated by the creation of bank loans. In Kaldor-Moore's analysis loans make deposits,

the opposite of the money multiplier analysis where deposits are needed to make loans.

Moore (1988b, 1989), Rousseas (1985) and other post-Keynesians insist on the

role of bank lending in the process of money creation, and the demand determined

characteristics of the money stock, as well as the money base. Lavoie (1984) in a

survey of the post-Keynesian analysis of the money supply, explained that in post-

Keynesians' monetary theory the money stock results from the expansion of credit. He

concluded that the central bank in defensive operations accommodates the money base

to the stock of money which is demand determined. The money base is then dependent

upon the money stock in an inverse money multiplier equation or "credit divisor"

modelr, and hence dependent upon the demand for money. Lavoie's specification of the

"credit divisor" model can be represented by

tl = (l/m).M (2.4)

where the partial derivatives of the money multiplier, (m), and the money stock, (M),

with respect to the interest rate (i) are positive and negative, respectively.

If the supply of the money base is demand determined,li.e. it is determined by

the demand for cunency, (Cd), and reserves, R=r.(Dd+Td¡ 1, inn"rse relationships

between the interest rate, (i), and either of 1Cd¡ and (Dd+Td) require that the

relationship between the interest rate and the supply of the base should be negative. In

the post-Keynesian view this implies that the total effects of (i) on the money base in

equation (2.4) should also be negative.

I. Lavoie (1984) argued that the inverse money multiplier model is implied by a large segment of the
post-Keynesian monetary literature.
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Pollin (1991) pointed out that the various approaches to the endogeneity of the

money supply in the post-Keynesian tradition share similar characteristics which may

be summarized as /) a demand determined money supply, and 2) the effects of the

banking sector on the process of money creation. In Pollin's explanation, post-

Keynesians' accommodative theory of the endogeneity of money supply inverts the

traditional causality of deposits-reserves-loans and replace it with the relationship loan-

deposit-reserves2, i.¿. loans make deposits and the central bank provides the reserves.

This direction of causation implies that central banks have an obligation to

accommodate the demand for reserves through open market operations or the discount

window. In the accommodative version of the endogeneity hypothesis, the supply

schedule is horizontal at a given rate of interest, i.e. the relationship between the

interest rate and the money stock is determined solely by the demand schedule.

However, Wray (1992) pointed out that the horizontal approach to the money supply

schedule results from excluding the role played by liquidity preference in the causality

relationship.

Palley (1987, 1994) presents models which introduce a distinctive channel for

loan accommodation. Palley's (1994) model embodies the post-Keynesian view of

endogenous money whereby the private initiatives of the banking sector matter for the

determination of the money supply. The significant feature of Palley's model is the

modelling of bank choices regarding the composition of banks assets and liabilities. In

the post-Keynesian accommodative theory such choices are irrelevant and the ability of

the banking system to accommodate loan demand depends exclusively on the rate

stance of the monetary authority. The assumption of the banks' asset liabilþ

management in Palley's model can be represented by the following equations.

Ls+S+Rd-Dd+Td (2.5)

Ls = Ld (2.6)

2. It is argued in Lavoie (1984) that commercial banks are ready to provide all loans demanded and
central bãnks are ready to provide all reserves or advances which are demanded at existing rate; and
loans make deposits and deposits make reserves.
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Rd = ro.Dd1.¡ + r.¡.Td(.) (2.7)

H = çd.,. Bd (2.s)

MR¡ = MRs = MRr,- MCr - MCo = MCr Q.9)

where

Ls = supply of loans,

Ld = demand for loans,

S = secondary reserves ofbanks,

Rd = demand for require reserves,

pd - demand for demand deposits, and Dd1.¡ represents the demand for demand

deposit function,

1d - demand for time deposits, and Td(.) represents the demand for time deposit

function,

rD = required reserve ratio for demand deposits,

rT = required reserve ratio for time deposits,

Cd = demand for currency,

MRI - marginal revenue on loans,

MRg = marginal revenue on bonds,

MRF = marginal revenue on non-borrowed reserves, the money base, equal to the

federal funds rate, ip,

MCf - marginal cost of borrowed reserves, equal to ip,

MCO = marginal cost of demand deposits,

MC1 = marginal cost of time deposits.

Equation (2.5) represents the banking sector balance sheet identity. In this

equation holdings of secondary assets, (S), is referred to as the banks holdings of

bonds. These reserves are assumed to be used as a buffer to offset variations in loan

demand and demand for deposits. Equations (2.6) and (2.8) represent the equilibrium

conditions in the loan and money markets. The latter equation is treated as the

definition for reserves in the post-Keynesian accommodative theory of endogenous
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money. Equation (2.7) determines the required reserves held by banks. Equation (2.9)

represents the first order condition for bank's decisions on holding assets and liabilities.

The role of secondary reserves as a buffer in disequilibrium in the banks balance

sheet identity implies that: if there are unexpected withdrawals of deposits into

cuffency, individual banks sell secondary reserves to fund the outflow; and, if there is

an increase in loan demand individual banks sell secondary reserves to fund additional

lending. The modelling of banks asset and liability choice via equations (2.5) and (2.9),

provides banks with an incentive to seek the cheapest sources of financing. Such

incentives are absent in the post-Keynesian accommodative theory. In this theory

accommodation depends exclusively on the rate of interest set by monetary authorities.

This is because the money supply curve is described to be horizontal, and monetary

policy is represented by a given rate of interest implying that the amount of money in

existence is demand determined. In Palley's model, banks finance loans through sales

of secondary reserves, bonds, and transformations of checkable deposits into time

deposits. In this model increased lending causes liability transformations that increase

the money multiplier, and through the process of 'loans creating deposits' increase the

money supply.

\Vhile the monetarists and post-Keynesians focus on different implications of

the money supply process, an incorporated treatment of the channels through which

reserves create loans and loans create deposits may improve our understanding of

variation in the money supply. In this treatment of the money supply process we can

evaluate the relevance of the two approaches by examining the causal link between

variations in bank lending and variations in the components of the money supply, i.e.

the money base and the money multiplier. The significant difference from the money

multiplier models is the structurally endogenous nature of money, and the significant

difference from the post-Keynesian accommodative theory can be identified in terms of

bank choice of the composition of assets and liabilities, and hence the process by which

the money supply rises in response to the private initiatives of banks. In the

incorporated treatment of the money supply process we may also examine the
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implication of bank choice of the composition of assets and liabilities in a model of

bank's optimizing behaviour which allows the bank to maximize its expected return on

loans. In Palley's post-Keyesian approach such an optimization is irrelevant, and the

process of 'loans creating deposits' depends on the ability of the banking system in

accommodating increases in loan demand. The optimizing behaviour of banks provides

banks with the ability to finance loans on the open market, and to increase loans to

maximize their expected return. In this approach a different result a¡ises from banks

response to uncertainty concerning the risk of bonowers default. This is a necessary

condition for credit rationing which will be examined in section 2.5.

2.3 The stability of the demand for money and the transmission

mechanism

The demand for money equations in the Australian macro-econometric models

are assumed to be central to the modelling of the interactions between financial and

real sectors. These equations are ¿ìssumed additionally to be in a functional form in the

Keynesian tradition. The simplest logarithmic form of the demand for money equation

can be represented by

lnMld¡= b01 * b¡.InY¡+bp.lni¡+br..tnP¡ + u1¡ Q.IO)

where

InMd¡= the logarithm of the demand for money,

lnY¡= the logarithm of real income,

ln i¡= the logarithm of the interest rate,

lnP¡- the logarithm of the price index.

The traditional Keynesian approach to the demand for money equation has

exhibited shortcomings in the form of substantial instability over the past two decades.

While the demand for money equation is treated as a key equation in the modelling of

the monetary transmission mechanism, the instability problem in this equation has

raised the question of whether the equation is really needed in macro models (Simes,

1991). If a stable relationship between the demand for money and the interest rate on
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competing asset(s) is important in the modelling of the transmission mechanism, it is

necessary to introduce modifications to the demand equation. The modifications are

concerned with the sources of instability and the appropriate definition for monetary

aggregates which together ensute a stable interest elasticity for the demand for money.

Hall et al. (1989) emphasized that in the 1970s the demand for money equation

was considered to be unstable for broad money and the pace of financial deregulation

has led to increasing doubt about the søbility of narrow money. Artis and I-ewis

(1990) pointed out that the problem of instability in equation (2.10) can be seen by the

errors in prediction which became evident in the empirical studies of the 1970s and

1980s. Goodhart (1989) and Goldfeld and Sichel (1990) drew attention to the fact that

the key shortcomings have resulted from misspecification of the traditional equation

for the demand for money. In Artis and læwis' view, changes in the nature of the

demand for money, which have occurred in response to the increased variability of the

interest rate, give rise to the need to amend the demand for money equation in one or

both of the following ways: I ) the inclusion of the lagged dependent variable, such as

(lnMt-t); 2) the inclusion of some other variables (quantitative or qualitative) which

previously were ignored (correctly) in the demand for money equation.

Atkinson and Chourqui (1987), and Friedman (1983) proposed an approach

which explains instability in terms of movements of the arguments within the traditional

demand for money function, rather than by shifts in the function. In this approach, the

arguments in the function are assumed to be affected by uncertainty about future

inflation, nominal interest rates and the exchange rate. The empirical results, in

accordance with this hypothesis, showed that the expectations of rising and unstable

inflation in the early 1970s brought about increasing velocity in that period, and

disinflation in the early 1980s resulted in a fall in the velocity and a rise in the demand

for money.

Judd and Scadding (1982) and Goodhart (1989) argued that the empirical

problems associated with attempts to find a stable specification for the demand for

money with post-war data are largely attributed to the effects of innovations and
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deregulation in the financial system, e.g. removal of interest rate ceilings and exchange

rate controls. Cuthbertson and Taylor (1990) pointed out that innovations and

deregulation in the financial markets have considerably stimulated research in the field

of applied econometrics to provide reasonable explanations for the behaviour of the

demand for money in the deregulated financial markets.

A particularly noteworthy avenue of research is concerned with the partial

adjustment mechanism of monetary changes and the buffer stock role of money for

disequilibrium in asset markets. In this approach holdings of money may differ from

their desired level as a result of money acting as a buffer for disequilibria in other

markets. The best known of the Buffer-stock models is that of Carr and Darby (1981)

who made the distinction between expected and unexpected changes in money

balances. In their model money is the buffer asset in a portfolio, because asset holders

permit money balances to fluctuate in response to any unexpected or transitory

changes in the overall size of the portfolio, resulting from exogenous changes in the

money supply. The Carr-Darby model of the demand for money in logarithmic form

can be represented by

lnm¡=bzt.xt+bzz.(InM - lnMa) +u2¡ Q.ll)

where

lnm¡-- (lnM¡- lnP¡), real money balances,

xt= a vector representing the arguments of the demand for money function, and

Ma = the anticipated part of the money stock. So (/nM-/nMa) represents the

unanticipated part of the money stock.

This model has been examined by a number of researchers with different

assumptions made about the exogeneity and the endogeneity of the money supply and

about the formation of expectations for changes in the money supply. The buffer stock

approach to monetary changes has an important policy implication. If the buffer stock

hypothesis is valid, then the interest rate effects of an increase in the money supply is

less sever since most of the increase will be absorbed as transitory balances in the short

2l



run. In the long run price adjustments are then able to restore equilibrium in the money

market.

The other approach in empirical work emphasizes an error correction model for

analysing the stability of at least narrow money functions. Hendry (1980) applied the

effor coffection mechanism to the money demand equation in the UK. The major

assumption in this approach, described by Taylor (1987), is that the supply of money

will always adjust to the short-run demand for money. A typical example of these

models can be represented by

Llniel¡=bzt.Lln Y¡ + b32.Âlni¡+by. {ln Mt-l - co

+.q.lnY¡+c2.lni1) +u3¡ Q.lz)

In equation (2.12) the term {ln M¡1-...} represents last period's effor or deviation of

money from its long-run relationships with (Y) and (i1).

The above approaches concentrate on the instability problem by examining the

stability criterion in empirical studies. They also propose some specific changes in the

traditional specification by the inclusion of a term reflecting adjustments in the demand

for money in equation (2.12).

Goldfeld and Sichel (1990) in a re-examination of the traditional specification

argued that it is useful to consider the measurement and specification issues in a

variable-by-variable review. In their view the first criterion is the selection of a measure

for money with the property of small variations in periods of financial development.

The other issues are: finding the scaling variables to reflect appropriately the measure

of transactions as well as portfolio motives in holding money; the appropriate

measuring of the opportunity cost of money in terms of money's own rate of interest

and the rate of return on other assets which are alternative to money; and the inclusion

of the transaction technology variable which reveals improvements in business and cash

management techniques. They suggested that other simple devices such as slope and

intercept dummy variables may also help to restore stability in the demand for money

equation.
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While it is well understood that the stability of the demand for money equation

may result from a different functional form than the traditional equation (2.10), the

modifications emphasized by Goldfeld and Sichel (1990) include the main factors

needed for stability in the traditional equation. Also a limited sample period, as

employed by Australian macro models, reduces the instability problem in the monetary

transmission mechanism.

The Australian models, the AEM and TRYM models, allow for the simplest

version of these modifications which are the use of a naffow definition for money, or

only the cuffency held by the public, and the use of intercept dummies in the demand

for money equation. These modifications exclude some other sources of instability

which arise from exchange rate flexibility, and from buffer variations in the demand for

money. The latter implies that when there is a rise in uncertainty in the earning asset

markets, agents reduce their holdings of earning assets to provide enough money

balances in their portfolio. These sources of instability in the demand for money are

due to financial liberalization, and need to be taken into account.

This thesis allows for implications of financial liberalization in links between

money, interest rates and income, and hence faces the instability problem in the

modelling of the demand for money equation to a greater extent than the two

Australian models. This requires that the modifications described by Goldfeld and

Sichel (1990) should be incorporated into the Australian demand for money equation.

It is also worth noting that sources of instability in the demand for money

equation give rise to instability in the other equations in the monetary transmission

mechanism. To model the transmission mechanism with the required stability, it is also

necessary to consider the stability criterion in the other equations of the Australian

macro models.
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2.4 The monetary transmission mechanism and disaggregated asset

markets

The monetary transmission mechanism in the traditional IS-LM framework is

oversimplified by the a.ssumption that the model contains only two assets: money and

bonds. In that tradition the bond rate is viewed as the rate of interest on the competing

asset in the demand for money equation (2.10). Through this equation the bond rate, as

the interest rate in an integrated asset market, provides a link for monetary policy into

the real sector. Departure from that traditional simplification may allow for the role of

other financial assets in the modelling of the monetary transmission mechanism. Such a

treatment of the interactions between financial markets and the real sector was

explained by Brainard and Tobin's (1968) modelling of the financial sector with a range

of assets in a diversified portfolio held by the public, and Tobin's (1969, 1982) general

equilibrium approach to monetary theory in the modelling of the transmission

mechanism. In these models, the adjustment process in financial markets is based on

the assumption of imperfect asset substitutability, which results in differing rates of

interest in equilibrium. Also Tobin's (1958) portfolio approach provides further insight

into the asset adjustment process necessary for the modelling of the monetary

transmission mechanism by introducing uncertainty, and hence the variability of asset

prices, in the demand for money.

Tobin's (1982) approach to the monetary transmission mechanism is consistent

with a principal feature of Australian financial liberalization, which can be

characterized by the increased variability of interest rates and a number of differing

rates of interest in equilibrium. This feature allows for market determined rates of

interest in a liberalized financial system, and for the public's well-behaved preferences

over a range of assets in financial markets.

In the post-deregulation period there has been increased integration with

overseas capital markets, and controls on the exchange rate has been relaxed. In the

post-float period capital flows can be treated as important determinants of the

exchange rate. Capital flows are affected by the interest rate differential and investors'
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expectations of changes in the spot exchange rate. The letter is responsive to

'fundamentals'such as relative expected secular inflation, and adjustments in the long-

run equilibrium real exchange rate. Capital flows are also affected by demand and

supply in financial markets via changes in domestic interest rates. Therefore, the

explanatory variables in the foreign exchange market can be represented by the models

in which the exchange rate is affected by financial variables in the demand for net

foreign borrowings and by the'fundamentals' also.

Financial deregulation has also impinged upon operational conduct of monetary

policy. Monetary authorities today rely on open market operations to a greater extent

than other controlled variables such as interest rate ceilings and direct controls on bank

lending and on money supply. The transmission mechanism in the liberalized financial

system is cha¡acterized by the policy rules which comply with the short-run

interactions between financial and real sectors, and hence affect the market determined

rates of interest and the exchange rate.

To describe another feature of the Australian financial liberalization, the two

Australian macro models allow for agents' expectations of future spot exchange rates

and long-term interest rates. The expectations mechanism in the foreign exchange

market in both models is specified by the assumption of model consistent or rational

expectations. The AEM model also allows for this assumption in the modelling of the

term structure of interest rates. While the expectations mechanisms in the two models

provides links from the disaggregated domestic and foreign asset markets to the rest of

the models, the lack of evidence on the rational expectations hypothesis in the assets

and foreign exchange markets casts doubt upon the validity of the role of expectations

in the linkages between financial markets and the real sector, (Juttner 1990; Blundell-

Wignall et al1993).

Having suggested that the treatment of disaggregated asset markets produces a

better understanding of the transmission mechanism in the Australian economy, we

outline the short-run interactions between fînancial markets and the real sector, and
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examine the policy rules which are fea^sible in a liberalized financial system. 
'We also

examine the mechanisms of capital flows in Australian asset markets, and

highlight the expectations mechanism for the exchange rate and long-term interest rate

in the modelling of the monetary transmission mechanism.

2.4.1 The transmission mechanisrn as an asset adjustment process in financial

markets

The asset adjustment process for a wide range of assets in the IS-LM paradigm

was developed in Brainard and Tobin's (1968) approach to the financial sector and

Tobin's (1969) general equilibrium approach to monetary theory. In these approaches,

the public's portfolio consists of money, bonds and domestic capital assets, and claims

on the foreign sector. In these approaches, it was assumed that assets in the individuals'

portfolio are imperfect substitutes. In Tobin's (1969) approach it was assumed

additionally that the ratio of the market value of equities to the replacement cost of

capital, or Tobin's (q), measures the ex ante return on fixed capital. In Tobin's (1978)

explanation, the monetary transmission mechanism is captured by the link between two

rates in the (q) ratio: 1) the marginal effrciency of capital, (r); and, 2) the required rate

of return on fixed capital3, (i.). The resulting identity in this approach is

j=o

i
(C,*.¡)/(1+i"))

9t= (2.13)
ni
E {(C¡+j)/(l+r)}

j=o

where C1¡ refers to the expected return on fixed capital in (t+j). The numerator

represents the market value (present value) of equities and the denominator represents

the replacement cost of caPital.

3. In the standard IS-LM framework it is assumed that the relevant rate of interest for a firm's

investment decision is the rate of interest on bonds, given that bonds and equities are perfect

substitutes. So, the similar link of the transmission mechanism in the Keynesian model results from

the comparison between the rate of interest on bonds and the marginal efficiency of capital.

n

{

26



The properties of the (q) ratio were elaborated by Tobin's (1982) discussion on

the macroeconomic process, in which the deviation of the (4) ratio from unity, within a

growth context, determines the incentive for investment in the short runa.

In the traditional IS-LM framework it is postulated that investment would take

place if the cost of capital (i.e. the bond rate, i6) was below the marginal efficiency of

capital, (r), given that bonds and equities are perfect substitutes. In equation (2.I3)

Tobin differentiates between the two rates (i") and (i6). The Australian models allow

for Tobin's (q), determined by equation (2.13), but with a different assumption which

takes account of the long-term bond rate, (i6), as the required rate of interest in

providing a proxy for the cost of capital. This treatment of the (q) ratio complies with

the assumption of perfect substitutability between bonds and other interest-bearing

assets

While the Australian macro models use Tobin's approach in the modelling of

the transmission mechanism, the assumption of perfect asset substitutability in those

models disregards the other aspect of Tobin's approach which allows for a wide range

of assets in the private sector portfolio, and for differing rates of interest on those

assets in equilibrium. The assumption of perfect asset substitutability in the Australian

models results in the modelling of the asset adjustment process in the financial sector

without regard to: 1) different rates of interest in the earning asset markets, and hence

their impacts on private investment; and, 2) the effects of changes in these rates on the

valuation of the total outstanding stock of assets in the private sector portfolio, and

hence on expenditures on consumer durables.

The effects of total net worth on financial aggregates complicate the adjustment

process in asset markets with further effects resulting from uncertainty, as implied by

Tobin's portfolio approach (1956). In this approach the value of total wealth is used as

a scaling variable in the demand for money (and in the demand for other financial

a. Tobin argued that in the long run the value of equities lguals the- replacemenj .co.st, i:". (.q) e_qu{s

one, and nõnew investment takès place. In the short run, the larger the value of (q), i.e.for (q)>1, the
greater the incentives for investment.
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assets) equation(s). This scaling variable reflects the effects of changes in the nominal

values of financial assets on the public's holdings of money.

In the real sector the monetary transmission mechanism reflects the other

aspect of Tobin's (q) in which changes in the money stock cause wealth holders to

reallocate their holdings of the financial assets. In Tobin's (1982) approach the

reallocation of assets influences the required rates of return on earning assets, and

hence influences the (q) ratio, and via new net investments increases the equity

proportions in total net worth. Assuming that assets are imperfect substitutes, an

increase in the equities brings about an increase in total net worth, and to a lesser

extent, will eventually raise consumption. This provides another source of change in

aggregate demand which results from changes in the (q) ratio.

Tobin (1978) emphasized that in his specification of the transmission

mechanism the (q) ratio is as important as (ll4) for the monetarists transmission

mechanism. In the monetarists view a direct link between the public holdings of money

(lt4) and their holdings of all other assetss and/or a direct link between (luÐ and the

public spending are regarded as the basis for the monetary transmission mechanism.

Friedman's (1956) restatement of the quantity theory set the demand for money within

the theory of wealth, and Friedman's (1957) formulation of the permanent income

hypothesis emphasized that there is a direct link between the stock of money and

aggregate expenditure. In the empirical studies represented by Friedman and Schwartz

(1963, 1982) monetary changes were highlighted as a major determinant of movements

in nominal income6. Plosser (1990) argued that the monetarists view reflects little

confi dence in alternative transmission mechanisms.

The comparison between the two alternative mechanisms of monetary changes,

which are specified by the (q) ratio and (M), is clarified by Balden-Hovel et al. (1982).

5 
. In this view the altemative assets to money a¡e assumed to be both the financial assets (bonds and

equities as the claims on capital assets) and the real assets.

u. In the new quantity theory, it is assumed that at an aggregate level income and expenditure are
equal.
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They argued that the term indicating total net worth in the consumption function can

be measured in terms of the stock of liquid assets (the liquidity models) or altematively

in terms of the volume of total accumulated savings (the wealth models). In their

explanation, the two models differ mainly in the policy implication of an incroase in the

money stock. In the liquidity models an increase in the money stock (similar to

moneta¡ists model) brings about an increase in consumption. In the wealth models

some of the changes in the money stock or govemment bonds (similar to Tobin's

model) may be offset by imperfect substitutability between assets. Also, changes in

Tobin's (q) may result in an increase in the percentage of equity in total net worth, as a

result of new net investments, and the resulting increase in the total net worth raises

consumption in the same way as implied by Tobin's (4) theory.

While the wealth arguments in the two Australian macro models are specified

in terms of total accumulated savings of asset holders, the assumption of perfect asset

substitutability for earning assets means that the models take no account of changes in

the valuation of equities, and hence of total net worth, in modelling wealth effects. In

other words the two models disregard capital gains and losses on total net worth, and

assume a given value for bonds and equities in the net worth in each period which is

based on initial saving decisions of asset holders. Another assumption in the models,

implied by imperfect asset substitutability between money and eaming assets, provides

a result for monetary changes which is similar to Tobin's approach.

2.4.2 Short-run interactions between financial markets and the real sector,

and monetary policy rules

The adjustment process for the demand for money (and other assets) in the

Australian models is assumed to be in real terms, and embodies a slow price adjustment

mechanism within a growth context. The rationale for the transmission of monetary

changes into the real sector is the same as a simple Keynesian IS-LM model and is

based on the assumption of short-run sticky prices. So, in the Australian models,

changes in the nominal money stock, and the subsequent changes in the interest rates,
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bring about real changes in the desired holdings of assets and new net investment, since

prices are sticky in the short run.

lVhile some models which deal with sticky prices (mainly equilibrium rational

expectations models) provide little scope for policy makers (Plosser 1991, Hoover

1989), the assumption of sticky prices in the short run can be employed reliably to

allow for some policy rules which are feasible in the monetary policy transmission

mechanism (Goodhan, 1989).

On the other hand, in disaggregated asset markets, the transmission mechanism

for new net investment and changes in total net worth, as implied by Tobin's (q) ratio,

is consistent with both the monetary policy rules of a fixed money supply and a fixed

interest rate, (i"). These policy rules in the Keynesian IS-LM framework are

charucterized by changes in the money supply and its subsequent effects on interest

rates and on holdings of other assets. Gowland (1985) argued that these effects in

empirical studies are shown to be slow and/or unpredictable. In this approach the

money supply is assumed to be exogenously determined, and changes in the interest

rate are followed by changes in capital accumulation. Macfa¡lane and Stevens (1989)

argued that as a result of the indirect transmission mechanism, when the nominal

money supply is used as a nominal anchor, the interest-rate setting behaviour of

monetary authorities may make the financial system unstable and leaves the price level

indeterminate in the long run. Barro (1989) emphasized that in the face of

shortcomings of the indirect transmission mechanism, reliance should be placed solely

upon the interest rate whose variations can be followed directly and observed more

rapidly.

While the IS-LM framework provides economists with the analysis of monetary

policy in terms of either'interest rates or the nominal money supply, in the AEM and

TRYM models the transmission mechanism relies basically on the monetary policy in

terms of money supply. In the models the policy reaction functions provide a link for

monetary changes into interest rates, prices and income. In a liberalized financial

system monetary authorities may rely on open market operations to impinge on interest
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rates more directly and leave the money supply to fluctuate with the demand for

money. This complies with the bond tendering system, founded in 1982, and a market-

clearing cash market which are the primary means through which optimal bids in the

bond market and Reserve Bank activities impact upon interest rates.

To model a direct link between monetary policy and the interest rates which

allows for the market oriented approach to policy implementation, the monetary

transmission mechanism in the short run should be patterned upon policy rules whose

targets consists of nominal interest rates and the exchange rate. In this thesis we allow

for such policy rules in the modelling of monetary policy reaction functions.

2.4.3 Capitalflows and the models of exchange rate determination

Liberalization of the Australian f,rnancial system also increased integration of

Australian capital markets with overseas countries. Deregulated financial markets and

international capital mobility imply that capital moves to areas of highest return. Thus

Australia may attract capital for assets of similar maturity if the interest payments to

investors in Australian capital ma¡kets are higher than the interest payments in overseas

country. This implies that the capital flows into the Australian economy is dependent

upon the domestic interest rate, (i), relative to the world rate, (i¡).

Cuthbertson and Taylor (1987) argued that in the flow theory of the capital

account a step increase in (i) above (i¡) leads to a permanent inflow of capital; and in

the portfolio theory when this occurs in the short run, the new asset stock equilibrium

returns inflows to zero. A restrictive assumption in the flow theory is that it ignores the

effects of expected changes in the exchange rate on capital flows. In the portfolio

balance model, (PBM), such effects are explained by the impact of uncovered interest

differential, [(l+i)-(EeÆ).(l+i¡)], on foreign assets, where (E) is the exchange rate and

(Ee) represents the expected spot exchange rate. Such effects in the portfolio balance

model is elaborated by Branson and Henderson (1985). In this model the level of

exchange rate is determined by demand and supply in the markets for frnancial assets,

and by wealth effects of a current account deficit or surplus.
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The interest rate differential, i-i¡ in the sticky price models of exchange rate

determination, such as Dornbusch (1976), Frankel (1979) and Hooper and Morton

(1982), is an explanatory variable which is used to explain the effects of capital market

gains on the exchange rate. These models explain the fact that the initial rise in

domestic interest rates leads to a step appreciation of the exchange rate after which a

slow depreciation is expected in order to satisfy uncovered interest parity (Dornbusch,

1990: Macdonald and Taylor, 1991). Therefore, in these models the increased attention

has been given to exchange rate overshooting, and hence a distinction between the

short-run and long-run determinants of the exchange rate. A better understanding of

exchange rate behaviour in the post-float period can be produced by models of

exchange rate determination which allow for both the overshooting phenomenon and

the determinants of the demand and supply for assets in financial markets.

2.4.4 The expectations mechanism in the exchange rate and term structure

equations

The other mechanism through which financial markets impinge upon the real

sector, in the AEM and TRYM models, is specified by the expectations mechanism in

the exchange rate and term structure equations. The expectations mechanism for the

exchange rate in the two models was introduced by the effects of expected rate of

return on foreign assets, {(EeÆ).i¡}, on the real sector.

The expectations mechanism for the exchange rate in both models is patterned

upon the uncovered interest parity condition. The exchange rate equation in the models

can be represented by the following equation for uncovered interest parity:

(ir,rt) - t+tEet - Et Q.l4)

where

t+lEet=E¡.u1 f ûl¡

(t+tEet) represents the expected exchange rate for next period's value of (E¡), and (o¡)

represents azelo mean random effor.
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The assumption of rational expectations in equation (2.14) implies that the expected

spot exchange rate, (t+lEet), is equal to the exchange rate realized in the next period,

(Et+1), plus a random error, (oit), whose average value is zero.

Equation (2.14) in the two Australian models is estimated by the assumption of

model consistent expectations in which all exogenous va¡iables can influence the

exchange rate, although no equation is directly estimated and tested. This sort of

estimation of the exchange rate equation in the Australian models brings about results

which share the main feature of Dornbusch's (1976) model of exchange rate

overshooting in an open economy. Cuthbertson and Taylor (1987) pointed out that

Dornbusch's model can be viewed as a partly rational expectations model, in which the

foreign asset market is modelled with the rational expectations hypothesis and other

markets are treated as not conforming to that hypothesis. Blundel-Wignall et aI. (1993)

showed that the test for the above modelling of the exchange rate equation (2.14), for

the Australian data rejects the hypothesis of uncovered interest parity with rational

expectations. They pointed out that such a result is commonplace in the literature on

testing for uncovered interest parity.

The Australian models as partly rational models also allow for the expectations

theory of the term structure of interest rates which complies with Fair's (1979, 1983)

specification of that theory in macro models. The theory introduces the relationship

between the long-term rate of interest, (i¡), and expected short-term rate of interest,

(ie¡), in the asset adjustment process. According to the expectations theory of the term

structure of interest rates, the above relationship can be represented by

n-l

1,,=(1/n).X t+¡ie, Q.ls)
j=o

where (t+¡ie) represents short-term interest rate for j quarters into future.

Equation (2.15) in the AEM model is represented by the same assumption as implied

by the "model consistent expectations". In the TRYM model the above equation is

estimated by the assumption of backward-looking expectations.
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While the Australian models deal with some of the complications arising from

agents expectations of future exchange rates and long-term interest rates, the

assumptions of rational expectations in those models may give rise to misspecification

of equations (2.14) and (2.15), and hence of the monetary transmission mechanism.

This is because in a large number of cases tests on the rational expectations hypothesis

reject this hypothesis in equations (2.14) and(2.15). Also the AEM and TRYM models

disregard the role of interest rates on assets other than government bonds, and hence

the rate of interest of loans, in the information set, used for the determination of the

expected values of the short-term interest rates, (¡a¡ie1).

The next section examines the role played by loans in the process of asset

adjustment, and hence in the modelling of the transmission mechanism of the

Australian economy.

2.5. The credit channel of the transmission mechanism

In the IS-LM framework the monetary transmission mechanism is represented

traditionally by the money channel through the money market rate of interest. In this

tradition, 1) bank loans are viewed as perfect substitutes for bonds and other earning

assetsT; and, 2) the financial markets clear only by prices. A distinct role for credit

arises from relaxing either of these assumptions.

Abandonment of the first assumption has been emphasized by the models in

which the credit channel in the transmission mechanism is subject to the equilibrium

conditions in both the assets and loan markets. These models ignore credit rationing.

The above distinction between the two channels is reflected in Tobin's (1969, 1982)

general equilibrium approach, and is embedded in the IS-LM framework in the model

presented by Bernanke and Blinder (1988, 1992). Tobin's approach allows for the

overall role played by movements in credit, nominal money balances and interest rates

in the transmission mechanism.

7. The perfect substitutability assumption implies that the rates of return on loans and assets in the
privatelector portfolio move together and differ only by a constant spread-
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Removal of the second assumption has been emphasized by the models in

which credit rationing provides a link from loan markets into the rest of the model.

Stiglitz and Weiss (1981), Blinder and Stigliø (1983), and Blinder (1987), explain

credit rationing as a special feature of the credit market in which borrowers and lenders

have differential access to information concerning a project's risk. In this approach

asymmetrical information is a particular important issue which is reflected in banks

response to uncertainty and in the extent of banks' risk aversion. Blinder (1985)

introduces credit rationing along with some major characteristics of the loan market in

the US economy. Jaffee and Stiglitz (1990) explained credit ma¡kets with imperfect

information in which the origins of credit rationing are integrated parts of their model.

In this model, while the money supply and credit are likely to be highly collinear, credit

transacted in the loan market does not change monotonically with changes in the loan

rate. This implies that, in contrast with the standard IS-LM model, the availability of

credit, rather than changes in the equilibrium interest rates, may determine the extent of

borrowing.

Either of the two treatments of the credit channel can be observed in liberalized

financial markets in which: /) there is no role for credit control in the transmission

mechanism; and, 2) the private initiatives of banks allow for the effects of credit on the

monetary process, and hence on the assets in the private sector portfolio. The second

feature of a liberalized financial system complies with the assumption that credit and

earning assets in the public's portfolio are imperfect substitutes. Alternatively, the

private initiatives of banks can be considered with non-monotonic changes in the rates

of interest when the extent of loans is determined by credit rationing with imperfect

information.

While the AEM and TRYM models leave out the role of credit controls in the

modelling of the transmission mechanism, the exclusion of the second feature of a

liberalized financial system led them to exclude bank lending from the transmission

mechanism. In both models the money channel reflects the assumption of perfect

substitutability between credit and earning assets, which gives rise to their joint effects
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in an integrated market for credit and earning assets. The inclusion of the second

feature of financial liberalization in the two Australian model requires a modification

which allows for a distinct role for credit in the modelling of the transmission

mechanism.

Moreover, both treatments of the credit channel can be represented by simple

models which can be viewed as variants to the textbook IS-LM framework. Bernanke

and Blinder (1988) presented a simple model for the first treatment of the credit

channel. To model the second approach in a simila¡ way, it is necessary: /) to view

both the availability of credit and the credit rate of interest as va¡iant to the monetary

preferences of the public and banks; and,2) to speciff the excess demand for credit in

the rationing state. Both models represent modifications to the IS-LM framework, but

each gives a different treatment of the credit channel.

Complying with the Bernanke and Blinder (1988) model, the incorporation of

the credit channel into the modelling of the transmission mechanism in the Australian

economy requires that: I) earning assets and loans in the public's portfolio should be

treated as imperfect substitutes; and, 2) the frnancial sector should be modelled by

modifying the basic IS-LM framework. Additionally, by assuming some rules for loan

rate controls in rationing periods, we may allow for loan rate variations in the

modelling of the equilibrium credit rationing in the modification of the basic IS-LM

framework.

To specify the monetary policy transmission mechanism in the modified model,

it is essential to take account of differences between sources of credit rationing in the

Australian financial system pre- and post-deregulation. Prior to deregulation

restrictions imposed on interest rates reduced the ability of the banking system to

compete for funds when outflow or slowed inflow of deposits occurred. This in turn

caused banks, in tight periods, to face a shortage in loanable funds which led them to

ration credit in order to reduce uncertainty in acquiring enough funds to lend. In

addition, quantitative controls on bank lending forced banks to adjust loans and

advances in a non-price setting. The decreasing role of these forms of credit rationing
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in the post-deregulation period was explained by Swamy and Tavals (1989), Battellino

and McMillan (1989), and Grenville (1991). In deregulated f,rnancial markets private

initiatives of banks, and not the control imposed by the Reserve Bank, may comply

with either of the above treatment of the credit channel.

In this chapter we examined the transmission mechanisms between the financial

and real sectors other than those in the standard IS-LM framework. The enoÍnous

changes in the Australian financial system, which have been witnessed over the 1980s,

have changed financial operations and the mechanisms for implementing monetary

policys. These changes require a reassessment of the simplifying assumptions by which

the monetary transmission mechanism is specified in the Australian macro models, the

AEM and TRYM models. One important aspect of this analysis is that the reliability of

the models will be seriously impaired if key relationships in the monetary transmission

mechanism are in an unstable state in the period covering both pre- and post-

deregulation.

2.6 Summary and Conclusion

The purpose of this thesis is to evaluate the changes that have occurred to the

Australian monetary transmission mechanism as a result of deregulation of the financial

sector. The analysis of the monetary transmission mechanism of the Australian

economy is carried out within a model which is modified from a basic IS-LM

framework. In the modified model the simplifying assumptions in the standard IS-LM

framework are no longer valid. The modified model will be characterized by key

relationships within financial markets which determine variables such as the money

supply, the amount of credit rationing, interest rates and the exchange rate. The

relationships are used to evaluate the relevance of the following issues in the monetary

transmission mechanism of the Australian economy: 1) the analysis of the exchange

rate in the post-float period, using the determinants of capital flows and fundamentals

t. Fahrer and Rohling (1992)
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such as expected secular inflation and adjustments in the long-run equilibrium real

exchange nte; 2) the mechanisms through which the Reserve Bank influences short-

term interest rates, in the analysis of monetary policy reaction functions post-

deregulation; 3) the endogeneity of the money supply, implying that the private

initiatives of the banking sector play an important role in the process of money

creation; 4) the links between the bank loan market and the asset markets; and, 5) the

links between the loan market and the financial markets for securities of different

maturities. This thesis evaluates the issues outlined above, regarding two approaches to

asset market behaviour.

First, an asset market model, in which the supply of assets is endogenous, is

specified and estimated for the Australian financial sector. This model is in the sprit of

Tobin's (1969) model in which assets are imperfectly substitutable and the focus is on

changes in asset prices. As is implied by Bradley and Jansen (1986) an interest rate

operating instrument in this model is consistent with an endogenously determined

money supply. The estimation of the asset market model provides an assessment of

how the process of financial deregulation has changed the relationships within financial

markets in which the Reserve Bank is primarily reacting to asset market conditions,

implying that the supply of money is endogenous. In the financial sector the responses

of capital flows and the exchange rate to monetary changes, and hence to changes in

interest rates, are reflected in the private sector's holdings of net foreign assets.

Second, we evaluate the relevance of the banking sector choice of assets and

liabilities in the post-deregulation period in a portfolio-loan model which embodies ø)

the post-Keynesian view of endogenous money, and the structurally endogenous

nature of loans, and b) the new Keynesian approach to credit rationing. The significant

differences from the asset market model are the inclusion of the effects of bank lending

on the money supply, and the disequilibrium modelling of the bank loan market. In the

portfolioJoan model we examine the money supply implications of imperfect

substitutability between auction market credit, bonds, and customer market credit,

loans, and the banking system's response to the increased riskiness of credit.
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The model of the transmission mechanism in this thesis is viewed in the spirit of

a variant of the textbook IS-LM model, which incorporates bank lending into the

linkages between the financial and real sectors. In this model the different implications

of the lending channel arise from the banking system's response to the probability of

borrowers default. Such a response in the credit rationing approach is specified by a

non-monotonic relationship between the loan rate and the expected return to banks,

and/or by banks control on loan rates. In a rationed credit market the controlled loan

rate can be specified by some rules under which loan rate controls depend on some

specific historical data.

In this thesis, we evaluate the relevance of the credit rationing approach by

examining: /) whether Australian banks, in the aggregate, ration credit by non-price

means; 2,) whether the rationing behaviour of Australian banks has any predictive

content for aggregate economic activity post-deregulation; and, 3) whether credit

rationing makes a significant difference to the contribution of monetary shocks,

stemming from a tightening of monetary policy, to output fluctuations. In the

transmission mechanism between the financial and real sectors we also evaluate the

buffer stock hypothesis by examining,4) whether the interest rate effects of monetary

changes on real output are less sever as a result of money acting as a buffer for

disequilibria in other markets.

Also, in this thesis we examine the implication of credit rationing for portfolio

investors' preferences for securities with different terms to maturity. Juttner's (1990)

elaboration of the yield to maturity of securities is suggestive of the importance of the

loan rate in the term structure of interest rates. In a model of the expectations theory of

the term structure of interest rates we evaluate the relevance of the credit rationing

approach by examining: 5) whether the cost of bank lending provides portfolio

investors in short-term security markets with rationally formed expectations. This

treatment is based on the principle feature of a rationed credit market in which the loan

rate reflects banks' proxies for the expected rate of return and risk of default of the

average projects in the economy. In completely deregulated financial markets these
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proxies conform to the actual rate of return on the average projects. Also, if there is no

substitute for bank loans, portfolio investors allow for, on average, the same rate of

return on their portfolio investment as implied by the banks' proxies. Therefore, in

completely deregulated financial markets, when there is no substitute for bank lending,

credit rationing provides portfolio investors with economic information, concerning the

actual rate of return on their portfolios. This requires that portfolio investors'

expectations in financial markets should be model consistent, or rational.
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Chapter 3

Asset Market Behaviour in Macroeconomic Models

3.l lntroduction

Australian macro-econometric models such as the Access Economic Murphy

(AEM) Model (1992) and the Treasury Macroeconomic (TRYM) Model (1993) have

simila¡ theoretical structures and model the f,rnancial sector and the monetary

transmission mechanism in essentially the same way. In these models the specification

of asset market behaviour is based on the assumption that assets other than money are

perfect substitutes, and hence they are considered in an integrated earning asset

ma¡ket. This assumption abstracts from default risk, differing rates of interest in

equilibrium and the private sector's portfolio decisions.

Both models disregard the wealth effects of a current account deficit or surplus

on the exchange rate, and assume that the domestic and foreign assets are perfectly

substitutable. There is also no distinction between short-run and long-run determinants

of the exchange rate, although this distinction may be regarded as crucial in a flexible

exchange rate regime. Additionally, the models make no reference to the effects of

bank lending on the private sector's portfolio decisions, and assume that auction-

market credit (bonds and other earing assets) is a perfect substitute for customer-

market credit (loans), and financial markets clear only by price. These are two

simplifying assumptions which exclude the role played by loans in the monetary

transmission mechanism. Also, in both models the effects of the loan rate (or the cost

of borrowing from the credit markeQ on the ex ante rate of return on fixed capital are

assumed negligible. Such effects can be described by the expectations theory of the

term structure of interest rates. Both models rely on a standard IS-LM framework,

which oversimplifies financial and monetary policy operations when used with the
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other restrictive assumptions such as ø) the exogeneity of the money supply, and å) the

model consistent expectations of the long-term rate of interest and the exchange rate.

As will be discussed in this chapter, the main features of the Australian financial

system can be presented by the following issues: /) uncertainty in earning asset

markets and imperfect asset substitutability across a wide range of assets; 2) the effects

of a current account deficit/surplus on the exchange rate, and the distinction between

the short- and long-run determinants of the exchange rate; -3) the endogeneity of the

money supply; and, 4) an explicit role for bank loans in the monetary transmission

mechanism. Another of the principal cha¡acteristics of the Australian financial sector,

arising from financial liberalization, can be presented by an appropriate specification of

financial operations and of monetary policy reaction functions in deregulated financial

markets.

In order to take into account the issues outlined above, we specify an analysis

for asset market behaviour for the Australian economy which abandons the restrictive

assumptions in the standard IS-LM framework and provides modifications for the

theoretical structure of the AEM and TRYM models. The analysis will be based upon

the main features of asset market behaviour in Tobin's (1958, 1963) portfolio approach

and Tobin's (1969, 1982) general equilibrium approach to monetary theory. These

approaches take account of money as an asset in a diversified portfolio, and hence

allow for imperfect asset substitutability across a wide range of assets, as well as the

demand for money under conditions of uncertainty. The analysis also takes into

account the wealth effects of a current account deficit or surplus with particular

reference to the principles viewed by the portfolio balance model (PBM)|, and the

Dornbusch-Frankel model of exchange rate determination2. These models are viewed

l. A thorough consideration for asset market behaviour in open economies was introduced by Bryant
(l??¡) and recently by Branson and Henderson (1985), Cuthbertson and Taylor (1987), and Argy
(reez).

2. Dornbusch (1976) introduced a sticky-price monetarist model of exchange rate determination.
Frankel (1979) provided an extension for the Dornbusch model in the so-called real interest
differential model. More (1988), and Macdonald and Taylor (1989) presented a
summary of empirical st s on the Frankel model. Macdonald and Taylor (1991)
extended a discussion on evidence on the PBM and Dornbusch-Frankel Models.
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as extensions to Tobin's general equilibrium approach, as the financial sector is

patterned upon a small open economy model.

In addition, the analysis presents concerns about the endogeneity of the money

supply as explained in the post-Keynesian literature3, with special reference to the

Reserve Bank's meeting on monetary issues in 1985 in which a general agreement was

reached on the endogeneity of the money basea. Consideration is then given to the

models which allow for the role of bank loans in the private sector's portfolio

allocation. The analysis takes into account the effects of a loan expansion/contraction

on asset market behaviour, and also of the loan rate in the term structure of interest

rates, based on the theoretical considerations conceming the risk of default for bank

loans, and hence credit rationing, in the monetary transmission mechanisms.

To proceed with the modified model we start with a brief review of the

specification of asset market equations in the AEM and TRYM models. Then, along

with outlining the important relationships in a model of asset market behaviour, we

examine the principle features of those relationships in a model which is modified from

a basic IS-LM framework. To examine whether such a modification aids prediction of

asset market behaviour post-deregulation, we analyse the major characteristics of

Australian financial liberalization and its implication for the monetary policy

transmission mechanism.

3. The recent literature on the endogeneity of the money supply, from a post-Keynesian perspective, is
surveyed by Moore (1988b), and Pollin (1991).

a. Reserve Bank of Australia Bulletin, December 1985.

5. Friedman (1983) and Bernanke (1986) examined the role of loans in the monetary transmission
mechanism. Bernanke and Blinder (1988, 1992) introduced a model of a non-rationed loan ma¡ket
with a distinct role for loans in an IS-LM framework. Blinder (1987) proposed a model in which there
is rationing and no substitute for loans. Blinder and Stiglitz (1983), Siiglitz (1938) and Blinder (1989)
stressed the importance of loans in a rationing system in the economic activity.
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3.2 The specifïcation of asset market equations in the AEM and TRYM

models

In the AEM (1992) and TRYM (1993) models the financial and monetary

policy operations are modelled in terms of three key equations which are: l) the

demand for money equation; 2) the term structure equation; and, 3) the uncovered

interest parity equation. In addition, in keeping with the assumption of an integrated

market for earning assets, as it is presented in the textbook IS-LM framework, the

models rely on competitive forces in that market which give rise to equal rates of

return on government bonds, equities and foreign assets.

On the above specification of asset market behaviour, the portfolio-balance

condition is presented in a two-asset model, comprising money and earning assets. In

this context, the equilibrium condition for earning assets is suppressed by Walras' law,

and the demand for money equation is regarded as the monetary policy reaction

function, given that the supply of money is exogenously determined. In this simplified

version of financial and monetary policy operations, the models allow for a

conventional specification of the demandfor money equation which is given as

MÆ = M (Y, i) (3.1)

where

M = moroy supply,

P = price level,

Y = income,

i = short-term interest rate.

Equation (3.1), which relates the stock of money to the price level, income and

the rate of interest on competing assets, is viewed as central to the modelling of the

monetary transmission mechanism. As discussed in the previous chapter, the stability

of the demand for money equation (3.1) should be considered pivotal in providing

stability for the monetary transmission mechanism in these models.
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To explain the behaviour of the yield to maturity as the term to maturity for

earning assets increases, the models take into account the term structure of interest

rates, which is considered in terms of a simplified equation as6

n-1

i",, = (1/n) . X^ tiet+j Q.2)
j=o

where

ir,, = the long-term (l0-year) interest rate,

it = the short-term (one-quarter) interest rate, and

1ie1-,r-i refers to this quarter's expectations for i¡, j quarters into the future, and from this

it follows trivially tiet=it.

Using the expectations theory of the term structure of interest rates, it is assumed that

long-term securities are perfect substitutes for short-term securities. This implies that

in the term structure equation, long-term securities yield the same rate of return as

short-term (one-period) securities yield over the long run.

To explain the relationship between the yield on a short-term domestic security

and the expected yield on a short-term foreign security, the models employ the

uncovered interest parity equation, given as

ory of the term structure, the rate of interest on a long-term (n-
rate of interest from holding a series of short-term (one-pertod)
This specification implies that:

(l+in)n = ¡l+ ¡ie¡).(I+ ¡ie¡*1...(I+ ¡ie¡as-1)
(3.2a)

or
in,¡= [(1+ ¡ie).(I+ ¡ie¡a1...(I+ ,ier*r-¡]lln - t

(3.2b)
where
in,¡ = the yield to maturity in period t on an n-period security,

ie t = the expected one period rate of interest in the first period, equal to i1,

ti" t+j = the expected one period rate of interest in period t+j.

In this equation the values for ¡ie ¡*¡ are unobserved, hence, some assumption about how expectations
are forméd must be made to módél-fhe expectations theory of term structure.

the right-hand side of (3.2b) can be recognized as a geometric average of the ¿-
ng factors. The geometric mean of the compounding factors minus one can be

simple arithmetic average, so
n-tr

in,¡=(l/n)D ti't+jj=o

tie t+j = it for j=g
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(i¡¡ - iÐ - tEet+l - Et (3.3)

where

if,t = the rate of interest on foreign assets,

Et = the exchange rate, and

tEet+l refers to this quarter's expectations for next quarter's value of E¡, and the trivial

result that ¡Ee¡=E¡.

Using the above specification of the uncovered interest parity equation, the models

implicitly assume that the interest rate differential between foreign and domestic assets

with the same maturity is equal to the expected appreciation/depreciation of the

domestic curency over the period to the assets' maturity. This is an assumption which

implies that agents in the foreign exchange market are risk neutral, and hence do not

demand a premium on the foreign assets' return.

Equation (3.3) in the TRYM model and equations (3.2) and (3.3) in the AEM

model are expressed with forward-looking expectations. These expectations were

assumed to be formed rationally, and hence, model consistent estimations were

employed to ensure that this assumption was borne out in the equations. However, as

we have noted in the previous chapter, the rational expectations assumption in the

financial markets with securities of different maturities and in the foreign exchange

market may give rise to misspecification in equations (3.2) and (3.3), and hence in the

modelling of the monetary transmission mechanism. This is because the results

achieved by many researchers with Australian data rejected the rational expectations

hypothesis in these equationT.

In the TRYM model the term structure of interest rates, equation (3.3), is

specified by a backward-looking expectations assumption which holds the variability of

the long-term interest rate consistent with the expectations theory of the term structure

7, The hypothesis of uncovered interest parity, UIP, with the assumption of rational expectations was
examined by Blundel-Wignall et al. (1993). The result, which is commonplace in the literature on
testing for uncovered interest parity, rejected the UIP hypothesis. Also, Juttner (1990) pointed out that
the validity of the rational expectations hypothesis in the term structure of interest rates, with
exception for Tease's (1988) findings, has been rejected by many reseatches, using Australian data.
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of interest rates. However, such a specification of the expectations theory of term

structure should not be confused with the assumption of rational expectations in this

theory8.

Additionally, in the AEM and TRYM models the portfolio-balance condition ß

based upon a consolidated balance sheet of the non-bank private and banking sectors.

This implies that the portfolio-balance condition in the models abstracts from the public

and banks'mutual claims, and hence from bank loans, in the modelling of asset market

behaviour. To describe this feature of the models more clearly, it is useful to derive the

consolidated balance sheet of the non-bank private and banking sectors from separate

identities as

W=Cp+DD+TD+Bp+EQ+FA-L (3.4)

L=DD+TD-(CU+86+R) (3.5)

where

W = the money value of the total outstanding stock of assets in the private non-bank

sector (public's) portfolio,

Cp = rh" public's holdings of currency,

DD = the public's demand deposits in commercial banks,

TD = the public's term deposits in commercial and saving banks,

Bp =,h" public's holdings of bonds,

EQ = the public's holdings of equities,

FA = the public's holdings of net foreign assets, denominated in domestic currency,

L = the public's loan liabilities, owed to banks,

R = non-borrowed reseryes of banks.

Cb = "o.t"ncy 
held by banks,

Bb = bonds owned by banks.

t. In the expectations theory of the term structure under the rational expectations assumption, it is
presumed that the future values of the short-term interest rates equal the ma¡kets' expectations of the
corresponding spot rates.
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Identity (3.4) represents the balance sheet of the non-bank private sector, and

identity (3.5) represents the balance sheet of banks. Summing up identities (3.4) and

(3.5), the consolidated balance sheet of the non-bank private and banking sectors can

be represented by the following identity.

W=(Cp*CU)+(Bp+BU)+EQ+FA+R (3.6)

As is clear from identity (3.6), the consolidated balance sheet of the non-bank

private and banking sectors excludes deposits and loans from the public's portfolioe.

Also, an integrated earning asset market, consisting of bonds, equities, and net foreign

assets represented by (Bp+86)+EQ+FA, implies that after invoking Walras' law, and

dropping the demand equation for (Bp+86)+EQ+FA, the equation of the demand for

the money base, defined as (C'+C6)+R, can be considered to be central in the

specification of the monetary transmission mechanism.

As a consequence, the AEM an TRYM models exclude the loan effect from the

modelling of the transmission mechanism, since there is no consideration of such an

effect in their specification of the portfolio-balance condition, defined by identity

(3.6)'0.

In general, both models disregard the approaches to imperfect asset

substitutability, and to bank lending in modelling the private sector's portfolio

decisions. Also, the model consistent expectations in the AEM and TRYM models

cannot be treated as a reliable expectations assumption since the models do not provide

any evidence for the rational expectations hypothesis in equations (3.2) and (3.3). In

these models a money demand equation provides the central relationship between an

The AEM and TRYM models also disregard the effects of banks reserves, (R), in the banks
balance sheet identity, and hence in identity (3.6). The TRYM model additionally excludes (DD) from
identity (3.5) which results in the inclusion of (DD) in identity (3.6). This can be shown by identity
(3.6a).

w=((Cp+C5)+DD)+((Bp+86)+EQ+FA) (3.6a)

r0. Bank loans in the banks' balance sheet identity is an asset of the banks and a liability of the non-
bank private sector. There is an inverse consideration for bank loans in the non-bank private sector's
balance sheet identity. Hence, a consolidated balance sheet of the private non-bank and banking
sectors excludes the effect of bank loans on asset market behaviour. For this reason the loan effect in
the monetary transmission mechanism must be viewed via a distinct consideration of the bank lending
in asset market behaviour.
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exogenously determined monetary aggregate and a key interest rate; and a range of

private sector's portfolio decisions is assumed to be influenced by only this rate of

interest. As a result of financial liberalization, controls on financial ma¡kets have been

relaxed, and it has became clear that a better understanding of the transmission

mechanism involves many more elements than those considered in the AEM and

TRYM models. In this thesis attention has been given to such phenomena as: 1) well-

behaved preferences of the private sector over a wide range of assets in disaggregated

asset markets; 2) bank loans in the process of money supply creation; 3) exchange rate

determination under conditions implied by the increased integration with overseas

capital markets post-deregulation; 4) the private initiatives of banks in the

determination of the volume of loans; and, 5) the term structure of interest rates,

regarding portfolio investors'interest in borrowing from the banking sector.

The issues outlined above provide a basis for modeling asset market behaviour,

and are referred to as modification in the standard IS-LM framework. The theoretical

basis for such modifications will be presented in the following discussion.

3.3 Asset market behaviour

The model of a.sset market behaviour to be evaluated in this thesis is modified

from a basic IS-LM framework, and takes into account agents' well-behaved

preferences over a range of assets in the private sector portfolio. This modification also

places more emphasis upon the loan effects in the private sector's asset allocation

decisions, and also on the rate of return on f,rnancial assets regarding the yield to

maturity of securities. The latter takes into account both the money market interest rate

and the loan rate in the determination of the long-term interest rate, and hence in the

determination of the ex ante rate of return on fixed capital.

In order to provide a basis for that modification this section summarizes the

theoretical issues of an asset market model which are relevant to the monetary

transmission mechanism. In particular, attention has been given to such phenomena as

the private sector's portfolio decisions in disaggregated asset markets, the endogeneity
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of the money supply, exchange rate determination, the availability of credit, and the

links between the bank loan market and asset markets, and between the loan market

and the financial markets for securities of different maturities. The implications of asset

market disaggregation in Tobin's (1969, 1982) general equilibrium approach to

monetary theory is taken as a useful starting point for the modifications required by the

phenomena outlined above.

3.3.1 Asset market disaggregation as a modification to the traditional

monetary transmis sion mechanism

Tobin's (1969, 1982) general equilibrium approach to monetary theory focuses

on a wide range of assets in the portfolio-balance condition. Brainard and Tobin's

(1968) proposition on modelling the hnancial sector in a general equilibrium

framework has a similar focus. This focus is the basis of identity (3.4). In Tobin's

(1969) approach money is viewed as one asset in the menu of assets available to the

private sector, and the Keynesian IS-LM model is modified to allow for the

implications of asset market disaggregation and the private sector portfolio allocation

for the monetary transmission mechanism. In Tobin's approach the specification of

disaggregated asset markets is carried out in a general framework in which all assets in

the portfolio are imperfect substitutes, and asset markets clear by pricesrr. In this

approach, also, imperfect asset substitutability gives rise to differing rates of interest in

equilibriumt2.

Tobin's (1958, 1963) portfolio approach incorporates uncertainty, or the

default risk of earning assets, into the private sector's optimal holdings of money.

Under conditions of uncertainty, the private sector finds it optimal to hold transaction

balances since the variance of money's pecuniary rate of return is zero even though

tt. The model also implicitly allows for Vy'alras' law to eliminate one of the market-clearing conditions
as redundant.

12. In Tobin's approach the rates of interest on bonds and equities are viewed as the opportunity costs
of holding transaction balances, and the asset adjustment process determines the rates of interest on
these assets.
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money offers (zero or) a lower average rate of return than interesGbearing assets. This

approach implies that money is a direct portfolio substitute for interest-bearing assets.

In this approach the money value of the total outstanding stock of assets in the

private sector portfolio, (W), is treated as a scaling variable in the demand for money

equation. In Tobin's (1969, 1982) general equilibrium framework, a system of demand

equations of the following form is postulated for each asset in the private sector

portfolio.

Ak = f (t¡, W, X¡ k, j = l, 2, ...., N (3.7)

where

Ak = th" desired holdings of the "k"th asset,

T = u vector of interest rates,

X = other factors influencing the desired portfolio.

In the system of equations (3.7), imperfect asset substitutability implies that the

demand for each asset is affected by the rates of interest on other earning assets,

represented by differing rates of interest in equilibriu-, T. The imperfect asset

substitutability in Tobin's approach is based on the assumption that, given that the

public have well-behaved preferences over a wide range assets in their portfolio, the

assets offer differing rates of interest in equilibrium.

Tobin (1961) argued that the simple Keynesian LM curve can be treated as a

special case of a three asset model, consisting of money, bonds and equities, in which

the restrictive assumption is that bonds and equities are perfect substitutes. This

assumption abstracts from default risk and the risk of dividend variability, and allows

for an integrated earning asset market for bonds and equities. In this treatment the rate

of interest on bonds is the rate at which the cost of fixed capital is measured. The AEM

and TRYM models follow this Keynesian approach along with a simple amendment

which implies that the rate of interest on equities is the rate of interest on bonds, but

with a constant spread representing equities' risk premiumr3.

t3. The spread is taken to be constant to allow the treatment of variations in the bond rate as variations
in the rate of interest of equities. In the AEM and TRYM models the constant spread is implicitly
estimated as a part of the consùant term in the demand for money equation.
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It is worth noting that a more important role for equities arises from treating

the spread as variable, and hence the equity rate as the rate which is different from the

bond rate. In this treatment, a model of asset market behaviour is based on the

assumptions of imperfect asset substitutability and differing rates of interest in

equilibrium, as explained in Tobin's general equilibrium approach. In keeping with

these assumptions, a simplification can only be made by expressing the rate of interest

on equities in an implicit functional form, which is obtained from the equilibrium

condition in the equity market, and by including that functional form in the simplified

modelra. While this simplif,rcation excludes the rate of interest on equities from the

money and bond market equilibrium conditions, the inclusion of the implicit function

for the equity rate in the model makes the model consistent with Tobin's approach

which allows for the role played by equities in disaggregated earning asset markets.

The other requirement of Tobin's approach to asset market disaggregation

requires that the total outstanding stock of assets, (W), functions as a constraint, and

hence as a scaling variable, on the equations for the demand for money and other

assetsrs. On the other hand, as implied by Juttner (1990), a non-restrictive assumption

ra. This assumption allows for a generalization in which a constant spread on the bond rate can be
interpreted as a special case of the simplified model. That is, given that in equilibrium the demand for
and supply of equities are equal and there are only two rates of interest in the model, an implicit
function for equities can be written as

i" = fli6)
where
ie = the rate of interest of equities,
ib = th" rate of interest of bonds.

A linea¡ functional form of the above equation can be written as

ie= ao+ ar-i6
Substituting the implicit functionfli¿)for i, into the money and bond market equilibrium

conditions, we obtain equations in terms of i6 and (ao + a¡ifl. These equations, implicitly, take
account of the variations of the rate of interest on bonds as well as equities.

As a special case in which (a t-- I ) the two rates differ only by constant spread equal to ap.

r5. The market value of earning asses will vary inversely with their rate of return. However, changes
in nominal asset values will affect the total wealth of asset holders, and may in turn be expected to
have repercussions in the allocation ofportfolios (Stevenson, 1988; Juttner, 1990). To allow for such
factors, the wealth constraint can be written as

W=M+A./r¡
where
W = the nominal value of total wealth,
M = the outstanding stock of transaction balances,
A = the outstanding stock of ea¡ning assets,
rl= the rate of interest on earning assets,
A"7ro = the nominal value of earning assets.
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for the effects of the money value of the total portfolio in the asset demand equations

implies that: in each period asset holders may allow for the terminal value of the

portfolio in their portfolio decisions by taking into account returns earned during the

period. Otherwise, the asset holders are only allowed to maximize the terminal

portfolio while they are not able to take into account returns earned during the period

in their portfolio decisions. This constitutes a contradiction in the sense that we

exclude sources of increase in the money value of the terminal portfolio. The non-

restrictive assumption additionally implies that the expected portfolio may affect

holdings of each asset by classifying them into normal or inferior assetsr6.

3.3.2 The Portfolio Balance Model of exchange rates (PBM) and exchange

rate determination

In the context of a small open economyrT, the extension of Tobin's general

equilibrium approach can be explained by the assumptions that: 1) domestic and

foreign assets are imperfect substitutes, and 2) a curcent account deficit (surplus), via

changes in the total outstanding stock of assets in the private sector portfolio, affects

the demand for foreign assets. The portfolio balance model of exchange rates takes

account of these assumptions in a model which is specified in a manner consistent with

Tobin's approach in equations (3.7).

In the PBM the exchange rate is determined by the equilibrium conditions in

disaggregated asset markets. As implied by the portfolio balance theory, a current

account deficit (surplus) represents a fall (rise) in the domestic holdings of net foreign

assets, and hence in the private sector portfolio, (W), and affects the level of demand

for domestic assets, which in turn affects domestic rates of interest and the exchange

However, such revaluation effects complicate the analysis of asset market behaviour and require a
simultaneous system of equations to generate a solution.

16. Juttner (1990), pp.25l-262.

17. In a small open economy, it is assumed that changes in the domestic economy have no feedback
effects on the world economy.
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rate. Changes in the exchange rate bring about changes in the demand for net foreign

assets, denominated in domestic currency.

In Branson and Henderson's (1985) elaboration of the portfolio balance theory,

the demand equation for net foreign assets, as well as other demand equations, allows

for the effects of the uncovered interest rate dffirential which is concerned with

uncovered arbitrage in asset markets. The uncovered interest differential, which is

described by the following expression, is included in the vector of rates of interest in

the system of equations (3.7).

(l+ i) - 1eeÆ).(1+ i¡) (3.8)

where, (Ee) is the expected spot exchange rate.

The expectations mechanism in this model, represented by expression (3.8), is

different from the uncovered interest parity condition for equilibrium in the capital

account monetary models, represented by equation (3.3). Due to intemational as well

as Australian evidence that rejects the equalization of expected returns on domestic

and foreign assetsts, it seems reasonable to take account of the Branson-Henderson

specification of the uncovered interest differential in the demand equation for net

foreign assets.

Changes in net foreign assets may also arise from foreign competitiveness

which, via changes in the trade balance, provides further effects on the current account

balance. More effects on net foreign assets may also emerge from changes in the real

interest rate differential and relative prices in the long run. 'We may view these factors

as the determinants of the supply of foreign assets denominated in domestic currency.

Given that the supply of foreign assets denominated in foreign currency is demand

determined, these factors can be regarded as influential in the determination of the

exchange rate which is used to convert these assets into the domestic-currency-

denominated assets.

f 8. Tease (1988), Froor and Frankel (1989), and Blundell-Wignall et. aI. (1993).
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To consider the above determinants of the supply of foreign assets,

denominated in domestic cunency, changes in the exchange rate are examined with the

aid of Dornbusch's (1976) model of the exchange rate and the modifications on this

model, presented by Frankel (1979), and Hooper and Morton (1982). The former

modification adds a term reflecting relative expected secular inflation, n-n¡ into the

Dornbusch expectations equation for the exchange rate, and the latter introduces the

effects of shifts in the long-run equilibrium real exchange rate (q'), through unexpected

changes in the long-run equilibrium current account, in the so called Dornbusch-

Frankel model. The expectations equation for the exchange rate in the Dornbusch-

Frankel model can be represented by

(s'-s) = (1/0) . [(i- r) - (i¡ rÐ] (3.9)

or

s = s'- (1/0) . [(i- æ) - (i¡ æÐ] (3.10)

where

s = log of nominal exchange rate (in terms of domestic currency per unit of foreign

currency),

s'= log of long-run nominal equilibrium exchange rate,

0 = adjustment coefficient,

i = log of domestic interest rate,

i t = log of foreign interest rate,

n = log of domestic inflation rate,

?[ f = log of foreign inflation rate.

Equation (3.10) introduces a term reflecting the expected inflation differential,

(æ - æ¡), into the Dornbusch expectations equationre. The long-run nominal equilibrium

le. Dornbush' expectations equation for the exchange rate can be represented by:
(se-s) = 0'(s'-s)

where se represents log of expected exchange rate. The adjustment coefficient, (q), indicates that the
shof-run (s) can differ from its long-run value.

The modification made by Frankel can be shown by:

The assu rest parity in the long run implies that

Combini the Frankel model yields,
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exchange rate, (s'), in this equation reflects the purchasing power parity condition,

given as

s'=P'-P'f (3.11)

where

P' = log of long-run equilibrium domestic price index,

P'f = log of long-run equilibrium foreign price index'

The crucial element in the Dornbusch-Frankel model, equation (3.10), is the

distinction between the short-run and long-run determinants of the exchange rate

(Cuthbertson and Taylor, 1987). In this model the long run is cha¡acterized by the

purchasing power pa.rity condition, represented by equation (3.1l). In the short run (s)

differs from (s') because of the expectations are formed, as represented by equation

(3.10). The crucial element in the Hooper and Morton (1982) modification is the

treatment of the equilibrium real exchange rate as the rate that maintains current

account equilibrium in the long run. In the Hooper and Morton modification the long-

run determinants of the exchange rate is represented by the following equations for the

long-run equilibrium nominal and real exchange rates'

s'= (P' - P'¡) r g' (3'12)

9't = g'0 - t. E[C, - (l-î.).Cr-1] + (t.î..C')'t (3'13)

where

q' = log of long-run equilibrium real exchange rate,

C = current account balance,

C'= long-run equilibrium current account,

t = time trend,

l, = a constant fraction of the gap between the actual and equilibrium current account,

t = estimated parameter obtained from a predetermined value for (l')'

The Hooper and Morton model allows for unexpected changes in the current

account, represented by the right hand side of equation (3.13), as the other long-run

(s'-s) = (lß). t(i-n) - (i¡ - n¡)l
which is itte iamè as equation d9) ifl the body of this section'
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determinant of the nominal exchange rate, represented by equation (3.10). In this

model the short-run nominal exchange rate can differ from its long run value by the

same mechanism as implied by the Dornbusch-Frankel model. In the long run both the

purchasing power parity condition, (P'-P'¡), and shifts in the equilibrium real exchange

rate, (q'), which is required to maintain current account equilibrium in the long run, are

viewed as crucial in the determination of the nominal exchange rate, (s), in equation

(3.10). The determinants of (q') allow additionally for the effects of foreign

competitiveness on the nominal exchange rate, (s), via changes in the trade balance,

and hence changes in the current account balance in equation (3.13).

All these effects can be regarded as the determinants of the exchange rate, and

thus of the supply of net foreign assets denominated in domestic currency, given that

the supply of these assets denominated in foreign curuency is demand determined. The

demand equation for foreign assets denominated in foreign currency complies with the

specification implied by the PBM and the system of equations (3.7).

3.3.3 The endogeneity of the money supply

The money market equilibrium condition in the AEM and TRYM models, in

accordance with the textbook LM curve, is specified by an exogenously determined

money supply and a money demand equation in the conventional form as

InMd¡= b0t b¡tnim,t + b2.tnW¡+ bj.lnY¡+ u1¡ Q.l4)

where

(tnMld¡) = log of real money balances,

(ln i^,¡) = log of the money market interest rate,

(lnW¡) = log of the outstanding stock of assets in the private sector portfolio,

(lnY¡) = log of real money income.

Equation (3.14) represents the conventional demand for money equation in the context

specified by the system of demand equations (3.7). The last two terms in equation

(3.14) stand for the other factors denoted by (X) in equation (3.7).
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In equation (3.14), government transactions are considered to be the only

source of changes in the stock of money, and the demand for money function behaves

as the monetary policy reaction function. In this treatment of the demand for money

equation the government budget constraint and Reserve Bank transactions on

government bonds provide a direct control over the size of the money stock. On the

Reserve Bank control over the money stock, monetary theory over the last two

decades has placed reasonable doubt. Specifically, recent literature in monetary theory

emphasizes that the models of money supply determination should account for

variations in the monetary preferences of the public and banks, and for the direction of

causality2o in the process of money creation.

In a simple money multiplier model2l central banks can control the size of the

money stock since it is presumed that: l) banks maintain cash reserves equal to a fixed

proportion of deposits, as demanded by the regulatory requirement and by their

internally determined liquidity constraint; 2) the public's demand for transaction

balances and term deposits are constant proportions of demand deposits; and, 3) the

supply of the money base (or central bank liabilities) is exogenously determined by the

monetary authorities or central bank transactions. As explained by Papademos and

Modigliani (1990), an improvement in the monetarists' model can be achieved by

treating the public and banl<s' portfolio ratios in the money multiplier as functions of

the rates of interest in asset markets. In their view only the third assumption can be

regarded as reliable in the modelling of the money supply process.

In the model represented by Papademos and Modigliani, the money supply

function, rather than being vertical in the money-interest rate space, is upward sloping,

20. As noted in the previous chapter, Moore (1988b) emphasized that a descriptive identity in the
money multiplier model has no implication for causality and does not explain the process of money
creation (pp 83-86).

2r. A simple version of the money multiplier model can be represented by:
Ms = m.II
where
m =the money multiplier,
fI = the monetary base.
In this model (m) includes the public and banks' portfolio ratios. In models which assume the money
supply is exogenously determinèd, the ratios in the money multiplier, (m) arc taken to be fixed.
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and the slope is determined by the public and banks' portfolio ratios in the money

multiplier function. In that specification, the function can still be shifted exogenously as

the central bank changes the supply of the money base at its discretion2z.

The different implication of the money multþlier model is explained by Lavoie

(1984). Lavoie' model is represented by an inverse functional form as a credit divisor

equation for the money base23. In this equation the money base, consistent with the

post-Keynesian view, is assumed to be accommodative to the public and banks'

portfolio preferences (or the ratios) in the money multiplier and the determinants of the

money stocFa.

In the post-Keynesian literature, presented by Rousseas (1985) Moore (1988b,

1989) and Pollin (1991), the accommodative endogeneity of the money base is

explained, along with an endogenous money supply schedule which is also

accommodative to the public and banks' monetary preferences. In the post-Keynesian

tradition it is also implied that the causality in the process of money supply creation

accommodates the money supply to the monetary preferences which are described by

the non-bank private sector's demand for transaction balances and deposits, as well as

by bank's demand for reserves.

When the money supply is taken to be accommodative to the demand for

money, the money supply schedule can be represented by a'horizontal supply curve'

which displays the stock of money at a given rate of interest, i.e. 'the supply of money

is horizontal at every going short-term interest rate and the quantity of money is

demand determined' (Kaldor, 1982). The implication of the horizontal money supply

22. Moore (1988b) argued that the empirical studies of US money supply imply that the money base
cannot be treated as an exogenously determined policy variable.

23.Lavoie summarized the post Keynesian view in a credit divisor equation as
It=(I/m).M

where ( I/m) is defined as the credit divisor.
He explained that this equation is only implicit in the post Keynesian literature. The difference
between the monetarist equation and the credit divisor equation is that in the latter the causality is
running from the banks and public's monetary preferences to the stock of the money base.

24. In the descriptive identity for the money base, the public and bank's preferences on curïency are
determined by the rates of interest on substitute assets as the opportunity cost of holding cunency, and
banks'reserve preferences are determinedby banlcs' operational costs and returns.
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schedule is that the initial impact of a monetary policy can be perceived by changes in

the money market rate of interest. In this view, the money stock is not a control

variable and is not dependent upon a discretionary rule for changes in the money base

as implied by the money multiplier models.

A more general treatment of the endogeneity of the money supply, consistent

with the endogenous nature of assets in Tobin's (1969) general equilibrium model, is

presented by Bradley and Jansen (1986). In this approach an inverse money supply

schedule allows for a demand determined money supply and an interest rate operating

instrument for monetary policy. Bradley and Jansen's specification of a simple money

supply function can be represented by

lni^- ô¿+ ô7./n iu+ ô 2.lnl[l¡t u2t (3.15)

where (ln i) is the exogenously determined rate of interest, set by the monetary

authority, and (u2) represents changes in the supply equation and stands for the effects

of the determinants of money multiplier on the money supply. In equation (3.15) it is

assumed that the stock of nominal money balances (InM'¡) is determined by a demand

equation.

In this equation, modelling the demand determined supply equation has a

different implication from that of a fixed money supply25. The money supply function

(3.15) enables us to model the transmission mechanism along with the effects of

changes in demand for money, the monetary policy interest rate instrument, (iu), and

the other interest rates in the system of demand equations (3.7).

The process of money supply creation in the post-Keynesian view can be

represented by a distinct channel for loan accommodation. Palley's (1994) model

represents this lending channel in the context of the post-Keynesian analysis of

endogenous money, whereby /) bank lending does matter for the determination of the

25. One difhculty in the specification of the money supply is that we may not be able to estimate a
supply function if the parameters affecting supply also affect demand. In this case the observed data
reflect the joint influence of both, and it may not be possible to estimate a supply function. We shall
solve this problem by assuming that the demand for money is a demand for real money balances, but
the money stock in the supply function is the supply of nominal balances.
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money supply; 2) banks holdings of bonds is treated as a buffer to offset variations in

loan demand and demand for deposits; and, 3) the banks asset and liability choice is

represented by equality between marginal revenue and marginal cost of assets and

liabilities in the banks balance sheet identity. The equations in Palley's model can be

represented by

Ls + 86 + r.(DDd+TDd) = (DDd+Tod) (3.16)

Ls = Ld (3.17)

Hd = Cd + r.(DDd+TOd¡ (3.18)

Hd = Hs (3.19)

MR¡ = MRB - MCO¡ - MCtp = MCR Q.2O)

where

Ls = the supply of loans,

Ld = the demand for loans,

Bb = banks holdings of bonds,

DDd+TDd = the public's demand for deposits,

Cd = the demand for currency,

Hd = the demand for the money base,

Hs = the supply of the money base,

r = the reserve ratio on deposits,

r.(DDd+TDd) = banks reserves, (R),

and (MR)s and (MC)s represent the marginal revenue and marginal cost associated

with banks assets and liabilities in the banks balance identity.

Equation (3.16) represents the banks balance sheet identity. Equation (3.17)

represents the equilibrium condition for bank loans. Equation (3.18) represents the

demand for reserves, and equation (3.19) is the monetary base equilibrium condition.

Equation (3.2O) represents the f,rrst order condition for competitive banks.

@Dd+TDd¡, 1çd¡ and (Ld) are specified in functional forms, complying with the

specification represented by the system of demand equations (3.7). The banks holding

of secondary assets, bonds, are treated as a buffer for disequilibrium in identity (3.16).
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Palley's model is suggestive of a) the importance of the private initiatives of banks for

loan accommodation, and b) the structurally endogenous nature of money and loans.

The causality relations between bank lending and money are given by a consistent

solution for equations (3.16)-(3.20) and the equations of demand for (DDd+TDd),

(Cd) and (Ld). Such a solution is assumed to be consistent with the process 'loans

creating reserves' postulated by the post-Keynesian view of endogenous money, and

by the money multiplier models in which an increase in the total stock of reserves

makes banks increase loans. In the post-Keynesian approach, the money supply rises in

response to an increase in bank lending. By contrast, in the money multiplier models, it

is changes in the money multiplier or the money base which cause changes in bank

lending.

The key innovations in Palley's model are: 1) the introducing of the banks

holdings of secondary assets, bonds, acting as a buffer for disequilibrium in the banks

balance sheet identity; and 2) the explicit modelling of banks asset and liability choice

via equation (3.20). The modelling of bank asset and liability choice provides bank

with an incentive to seek the cheapest sources of financing. Such a specification of the

lending channel requires that the banks balance sheet identity should be included

explicitly in the model, and that banks asset and liability choices should be considered

with a consistent solution for the system of equations (3.7) and equations (3.16)-

(3.20).In this model the banks holdings of secondary assets, bonds, are determined by

the banks balance sheet identity.

3.3.4 The loan effict

In Tobin's (1982) general equilibrium approach to monetary theory a distinctive

lending channel is modelled, using the assumptions that: 1) in the portfolio-balance

condition, identity (3.4), loans are imperfect substitutes for other assets; and, 2)

financial markets clear by asset prices. Based on these assumptions, Bernanke and

Blinder (1988) developed the principal characteristics of the lending channel in which

the loan rate is determined at the level required by the market-equilibrating interest rate
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and the equality between the demand for and supply of loans. In terms of this approach

the lending channel can be represented by the system of equations (3.7), for the desired

holdings of assets and loans in the private sector portfolio, and by a supply equation

for loans, and the loan market equilibrium condition (3.17).

In the other approach regarding a distinct role for loans in the modelling of the

transmission mechanism, Blinder (1987), and Stiglitz (1988) take account of bank

loans in a rationed credit market in which there is no substitute for loans and the loan

rate does not adjust to clear the market2u. In this approach, when rationing arises, the

loan rate is determined by the maximization condition for the expected returns to the

banks, and the extent of bank lending is determined by the availability of loans. In both

the treatments of loan market behaviour, the lending channel requires an explicit

inclusion of the banks balance sheet identity in the model, given that the model allows

for separate equations for the demand for and supply of loans.

In the latter approach equation (3.17), the loan market equilibrium condition, is

replaced by

if Ls < Ld or, i"d > idre-rs

¡e-¡s-¡d otherwise (3.2r)

where

Le = the transacted quantity of loans,

i"d = the market-equilibrating loan rate,

id = th" quoted loan rate.

Under the credit rationing hypothesis, the expected return received by banks

does not increase monotonically with the rate of interest charged. In the sense of

Stiglitz and Weiss (1981), there are two basic reasons for the non-monotonic

relationship between the loan rate and the expected receipts of banks: adverse selection

'ó. Blinder and Stiglitz in their explanation of the importance of credit emphasized that the credit
market should not be viewed as an ãuction market; and when the required credit in the asset markets
is unavailable, there may be a failu n which firms fail to produce their desired
amount of goods. They assume that credit, and the theories based on imperfect
informatioñ provide ai appropriate gins of credit market imperfections and the
subsequent credit rationing.
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effects and adverse incentive effects. The adverse selection effects imply that as the

interest rate charged on loans increases, the mix of applicants change adversely, l.e.

safe potential borrowers drop out of the market. The adverse incentive effects imply

that as the interest rate increases, applicants undertake riskier projects. In the

equilibrium rationing hypothesis, changes in the availability of credit, not changes in the

loan rate, may determine the extent of borrowing. This can be regarded as the case in

which bank controls on the loan rate give rise to disequilibrium in the loan market.

In the loan market with possibilities of loan rationing, the actual loan rate can

be viewed as a) a market equilibrating rate of interest, when a rise in the supply of

loans increases the expected return to banks, or as å) a rate conditioned by

disequilibrium in the loan market, which maximizes the expected return to banks, given

that raising the loan rate reduces the expected return to the banks. Both the situations

for the determination of the loan rate can be considered in rationing models in which:

I) the loan rate is specified by a non-monotonic function of the expected return to

banks; and,2) the transacted quantity of loans, (Le), is specified by

Le < Ld e.22)

Condition (3.22) is concerned with the modelling of the lending channel with

imperfect information, and complies with the sÍrme specification as implied by

condition (3.21), regarding loan rate controls as the sources of disequilibrium in the

loan market.

The other possibility is that loan market imperfections give rise to

disequilibrium in non-rationing situations. In this respect, imperfect adjustment of the

loan rate, and not loan rate controls, a¡e the source of loan market imperfections. In

disequilibrium models the transacted quantity of loans can be determined solely by the

following minimum condition,

Le = min {Ls, Ld} e.23)

The rationing and disequilibrium conditions, represented respectively by

equations (3.22) and (3.23), stand in contrast to the equilibrium condition in the loan

market, specified by equation (3.17). The former two equations allow for special
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characteristics of the loan market, regarding loan rate controls and imperfect

adjustment of loan rates as two sources of disequilibrium in the loan market. In the

banks balance sheet identity (3.16) the supply of loans can be replaced by (Le),

obtained from condition (3.22) or (3.23). The resultant identity can be represented by

Le + 86 + r.(DDd+TDd) = (DDd+TOd¡ (3.16a)

In equation (3.16a) the banks holdings of secondary assets, (B5), can still be

treated as a buffer for disequilibrium in the banks balance sheet identþ. The buffer

stock role of secondary assets, bonds, in the banks balance sheet identity implies that: if

there are unexpected withdrawals of deposits, banks sell bonds to fund the outflow;

and, if there is an increase in the supply of loans, banks sell reserves to fund additional

lending. In these circumstances the transacted quantity of loans is determined by loan

market imperfection, or under credit rationing by the private initiatives of the banking

sector. Such a treatment of the buffer stock role of bonds in the banks balance sheet

identity is absent in Palley' (1994) model of the lending channel.

In the credit rationing approach limits on the loan rate are treated as

exogenous. Maddala (1983) suggested that in rationing models, based on the

disequilibrium condition (3.21), there a¡e many situations in practice in which the limits

are not exactly fixed. What we have are some rules. The exact level at which loan rate

controls are imposed depends on some specific historical data. In view of this, it is

more meaningful to assume that the loan rate limits in rationing models are stochastic.

Therefore, we may add the following equation, regarding some rules for loan rate

controls in the context of the equilibrium rationing hypothesis2T, which is also

consistent with the model specified by the demand and supply equations of loans and

the disequilibrium condition (3.21).

id = id ((Ld-Ls), @) (3.24)

where

27. Note that this does not mean that loan rate variation is always strong enough to clea¡ the loan
market. The existence of uncertainty in the loan market and what determines the access of banks to
loanable funds are the reasons for stating that the loan market may operate a rationing system.
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(Ld-ls¡ = excess demand for loans,

O = a vector variables representing some specific historical data for limits on the loan

rate.

In equation (3.24), under the equilibrium rationing hypothesis, we may assume

that the loan rate adjusts in response to only excess supply in the loan ma¡ket. That is,

in equation (3.24), (Ld-Ls)<O. This assumption implies that when there is excess

demand, the loan rate is not responsive to the disequilibrium condition in the loan

market, and there are some other variables, represented by (@), which may have a

systematic influence on the loan rate.

The implications of loan rate adjustment, in either the equilibrium or

disequilibrium models, for the expectations theory of the term structure of interest

rates can be presented by the linkages between the loan market and the financial

markets for securities of different maturities2s. The following discussion introduces

such links, using a combination of the money market and the loan market interest rates

to provide a proxy for the expected rate of interest on short-term securities.

3.3.5 The expectations theory of the term structure of interest rates

In an asset market model the rates of interest on the assets in the non-bank

private sector portfolio and on bank loans can be treated as the short-term rates of

interest. The incorporated rates of interest on these assets can be viewed as a proxy for

the rate of interest on short-term securities (ir*,,). The expectations theory of the term

structure of interest rates can be used to specify the required relationship between the

28. It is worth noting that in the conventional specification of the credit rationing hypothesis, in the
context explained by Stiglitz and Vy'iess (1981) and Jaffee and Stiglitz (1990), it is argued that the
loan rate is set exogenously by banks at a level which maximizes the expected return to banks. This
approach implies that the adjustment of the loan rate, which is central to the modelling of the term
structure equation with the money and loan rates, loses its effects on the determination of loans, and
hence the loan rate cannot be used as a variable which may determine the extent of borrowing.

As is implied by equation (3.24), the specification of disequilibrium models under the
assumption of loan rate controls, which is consistent with the credit rationing hypothesis, may still
allow for the endogeneity of the loan rate in the sense that it is determined by some rules under which
loan rate controls depend on some specific historical data. This specification of loan rate adjustment
in disequilibrium models holds the term structure of interest rates consistent with the treatment of the
loan rate as a measure of the extent of suppressed excess demand pressure under the equilibrium
rationing hypothesis.
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short-term interest rate, (ir*,), and the long-term interest rate, (ir,)ze' In this treatment

of the expectations theory of the term structure the expected value of the short-term

interest in equation (3.2) should be replaced by a combination of the money market

interest rate and the loan rate as follows

n-1

i,,=(l/n).D ^(ir")et+¡ 
Q'25)

j=o

where, (ir*) represents the rate of interest of short-term securities, proxied by a

combination of the short rates, (i) and (i¿), and t(ir*)"t+j refers to this quaftef

expectations for (ir*) i j quarters into future, and 1(ir*)et = 1ir")t'

Juttner (1990) argued that a large number of interest rates, namely interest

rates for borrowers, lenders and offrcial rates, comprise the interest rates on short- and

long-terrn securities.In this thesis, the term structure of interest rates examines the

portfolio investor's incentives to borrow short-term funds from the banking sector' The

rates of interest relevant to investors are the short term interest fates, comprising the

loan rate and the money market interest rate, and the interest rate of longer term

treasury bonds.

According to the expectations theory of the term structure of interest rates, the

relationship between the short rates, (ir*)es, and the long rate, (i",,) can be modelled on

the assumption of no arbitrage opportunities in the financial markets for securities of

different maturities. Therefore, the expectations theory implies that long-term

securities are perfect substitutes for short-term securities. This assumption in an asset

market model requires that each security should be considered in an integrated market'

In such an integrated market, the short-term and long-term rates of interest are equated

through arbitrage in the market3o'

'n. Thir discussion is based on
rates elaborated bY Shiller and

theprincipalassumptionsinthetheoryofthetermstructureofinterest
Mceulloch (1990)'

,o. Arbitrage fferentials between short-term and long-term securities in each

market, and nant in it'"-*u*"t' with no profit fol arbitrageurs who take

advantage of

67



The implication of arbitrage is that an investment on an n-period security must,

at the end of the "n"th period, yield exactly the same rate of return as consecutive

investments on "n" one-period securities, that is:

11+ i",,)n - (1+ ir*,,).(1+ t isn,,*r )....(1+ t ir*,,*n_,)

or i",, = [(1+ ir*,,).(l+ t i.*,,*, )....(1+ t ir*,,*n-,)J1/n - 1 Q.26)

where

i",, = the rate of interest in period f for an n-period security,

t isn,t*¡ = the rate of interest in period t for a one-period security at the period r+j.

As long as interest rates are small relative to unity, then the right hand side of

equation (3.26) can be well approximated by a simple arithmetic average as3r

n-1

ll,, = (l/n) I t lsn,t+j (3.27)
j=o

The expectations theory of term structure takes account of equation (3.27)

with an annotation for the forward rates, (¡ ir*,r)t, (Fair 1979, 1983). In this theory

any spot rate on a security with "n" periods to maturity can be related to the one-

period spot rate and n-l period implied forward rates. The implied rate on a one-

period security at t+i, i.e. (¡i.*,*), is assumed equal to the market expectations in

period r of the corresponding spot rate, (1ie.*,r).

According to the expectations theory, the expected values of one-period rates

of interest are conditional on information available at the beginning of each period. The

values of one-period rates of interest can be determined by an asset market model. The

current value of the one-period interest rate can also be treated as the expected value

of the short-term interest rate in the first quarter. To specify the expected values of the

short-term interest rates in the quarters in future, we construct an implicit function for

the short-term rate of interest, (ir*,). The short-term rate of interest, (ir*,,), can be

3r. To see this, we may add 1 to both sides of equation (3.26), and take the logarithm of each side,
provided (i¡,¡) and (iSn,t) are small compared with unity, then

log [(l+i¡,¿)l = i¡,1

and log [(l+isR,t)] = isR,r
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specified by explanatory variables such as: the rates of interest in the asset markets,

(i,...), the total outstanding stock of assets in the private sector portfolio, (W), the

stock of money, (M), and other assets in the private sector portfolio, (V), variables

determined in the real sector, (R), and inflation expectations, (inf).

ir*,, = ft ( (i"")' M' W' V' R' inf ' u) (3'28)

where

cr = the remaining factors which have not been explicitly included in the information

set.

According to equation (3.28), the short-term interest rate is determined by the

explanatory variables comprising the relevant factors in asset markets and those which

are derived from the rest of the economy. The relationship is a contemporaneous one

in which current values of the explanatory variables in period r deþrmine the current

level of (ir*,). As a consequence, it can be presumed that the expected value of the

short-term interest rate in period t+j, (riesR,t+j), is determined by expected values of the

explanatory variables in the same period, i.e.

ti"sn,,*j = t/"sn,,*¡ (i¡¡,"', W, V, R, inf , u) (3'29)

ti"sn,,*j =E(1ir*,rlÕ) (3.30)

where, E(tisn,,*¡ I Õ) denotes the subjective expectation of (¡ir*,*) in period t,

conditional on information set, Õ. In the model of asset market behaviour information

set comprises the variables in the implicit function of (ti.*,,*¡), equation (3.29).

Substituting the conditional expectations of (lier*,*)s for (ti¡,,.,) in term

structure equation (3.27) yields

n-1

1,,= (1/n) 
l=o 

i "r*,* (3'31)

In equation (3.31) the rate of interest onbankloans, as well as the other variables in

the information set whose direct effects may be ignored in equation (3.29), i.e. the

variables represented by (a), should be included in the determination of the long-term
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interest rate32 , (i",,). This implies that in an asset market model, the variations of the

rates of interest on the assets in the public's portfolio, as well as the rate of interest on

bank loans lead to the variations of the long-term interest rate. This introduces a

linkage from the loan market to the ma¡kets for securities of different maturities, and

hence introduces a role for portfolio investors' incentives to borrow from the banking

sector when modelling the term structure of interest rates.

The AEM and TRYM models take different information sets in modelling the

values of the short-term interest rates expected in future periods. Such a difference in

the specification of the information set results in different implications for the monetary

transmission mechanism in the models. The discussion presented in the appendix 3,

explores the different implications of the term structure equations in the AEM and

TRYM models, which are comparable with the model explained in this analysis.

To summarize the discussion so fa¡ this chapter has examined the following

issues in an asset market model which is modified from a basic IS-LM framework: 1)

the endogeneity of money supply; 2) the wealth effects of a current account dehcit or

surplus on the exchange rate, and the importance of overshooting phenomenon in

exchange rate determination; 3) the lending channel in modelling the linkages between

financial markets and the real sector, and the importance of credit rationing in the

transmission mechanism; and, 4) the portfolio investors' incentives to borrow from the

banking sector in the term structure equation. In the next section we outline some

further implications of a modified model of asset market behaviour which allow for

some basic characteristics of Australian financial markets'

32 . The effect of the inflation expectations, inf , in the information set can be determined by another

equation concerning the real value of the long-term interest rate'
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3.4 Implications of Australian financial liberalization for the monetary

transmission mechanism

The modifications to the asset market model, specified in the previous section,

are dependent upon the complications arising from increasing the number of assets, and

from modelling a complete picture of the transmission mechanism. The modifications

can also be treated as consistent with the Australian financial system provided that the

responses of the model to the process of financial deregulation are reflected in the

operation of key relationships in the model. In the modified model these relationships

determine the monetary variables such as the money supply, credit, interest rates and

the exchange rate.

In what follows we outline the salient characteristics of the Australian financial

liberalization, and the analytical implications of the liberalization for the monetary

policy transmission mechanism. The implications can be incorporated into an asset

market model, and hence into an empirical model of links between financial markets

and the real sector, which produces a better understanding of the Australian monetary

transmission mechanism post-deregulation.

3.4.1 Australiønfinancial liberalization and the mechanisms for implementing

monetary policy

Monetary policy in a liberalized financial system relies on the operations of the

Reserve Bank in the short-term cash market and, to a lesser degree, in the foreign

exchange market. The Reserve Bank conducts market operations by influencing short-

term interest rates as well as the exchange rate in asset markets. Also, the Reserve

Bank's purchase/sale of government securities and government issued bonds in the

foreign asset market, which is undertaken in response to government budgetary

actions, prevents the effects of large fluctuations in asset demand flowing onto asset

prices and the exchange rate, and moderates uncertainty in asset markets.

Reserve Bank operations in the short-term cash market and foreign exchange

market influence the rates of return of the domestic and foreign assets. These rates are
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also expected to be affected by financial operations of the non-bank private and

banking sectors. Such operations in deregulated financial ma¡kets place constraints on

the operational conduct of monetary policy. In the modihed model we evaluate the

operational conduct of monetary policy in the post-deregulation period by examining

the causes of change in the policy variables such as the Reserve Bank's holdings of

domestic and foreign securities. In the following discussion we examine the principal

characteristics of the liberalized financial system which are important in the

determination of the appropriate stance of monetary policy.

I) Money market: Financial liberalization implies that the Reserve Bank

implements monetary policy to bring about a particular interest rate outcome in the

money market. When the monetary authorities use the interest rate as an intermediate

objective of monetary policy, the monetary aggregate must be allowed to adjust in

accordance with the money demand at the chosen rate of interest. That is, the money

supply should be determined endogenously by the demand for money' This

interpretation of policy actions conforms to the post-Keynesian view on the direction

of causation in the process of money supply creation, whereby the money supply is

accommodative to the monetary preferences of the public and banks33 As a

consequence, the monetary policy reaction function can be specified by an equation in

which the money market interest rate is the dependent va¡iable, and represents the

effects of changes in the (demand determined) money supply and in the policy

instrument such as the rate of interest in the short-term cash ma¡ket.

2) (Incertainty and interest røte volatílity ìn asset markets: The liberalized

financial system can by characterized by increased intermediation of the non-bank

" . In the Reserve Bank's "Meeting on Monet
lds the money base at
deposits in banks, i.¿.

, but at a price set in th

Also Goodhart (1994) argued that, contrary to the beliefs of most monetary economists, central

banks cannot systematically control the monetary base. The need to accommodate the day+o-day

requirements of the banking system rules out monetary base controls for all practical purposes.
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private and banking sectors in financial operations34, and by market determined values

for interest rates and the exchange rate. While the Reserve Bank's open market

operations allow the Reserve Bank to effectively guarantee the safety of the nominal

value of the income stream on government bonds, the prospect for holders of equities

and net foreign assets are uncertain. Stock prices are highly volatile and dividend

payments are not very predictable over extended periods of time. Also, a current

account deficit/surplus and the floating of the exchange rate have increased uncertainty

concerning the domestic-currency proceeds of foreign assets.

The different sources of uncertainty in asset markets requires that govemment

bonds, equities and foreign assets in the private sector portfolio offer differing rates of

interest in equilibrium. This in turn requires that, consistent with the process of

financial deregulation, the equilibrium interest rates and the exchange rate should be

determined by a model which takes into account the disaggregation of asset markets,

and imperfect asset substitutability across a range of assets in the private sector

portfolio.

3) Exchange rate tloating and capítal flows: In the post-float period capital

flows are important determinants of the exchange rate. Capital flows are affected by

interest rate differentials and the expected changes in the exchange rate. The latter are

influenced by expectations mechanisms such as secular rates of inflation and

unexpected changes in the current account balance. Capital flows via changes in

domestic interest rates are also affected by the demand for and supply of other assets in

financial markets. Therefore, as well as being affected by demand and supply in

deregulated financial markets, the exchange rate is also affected by expectations

mechanisms in the foreign exchange market. The former effects are implied by the

portfolio balance models, and the latter by the sticky-price monetary models of

exchange rate determination. The latter models also allow for exchange rate

3o . It was also argued that the amount of intermediations of banks has increased at the expense of
non-bank financial institutions. In this analysis, because of the similarity between operations

undertaken by banks and non-bank financial institutions after financial deregulation, all banks and

financial institutions are categorized as the banking system.
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overshooting which complies with the facts of observations in flexible exchange rate

regimes.

The characteristics of the exchange rate in the post-float period, which are

outlined above, have placed restrictions on the use of monetary policy for external

stabilization. In this period the effects of the monetary policy on capital flows and on

the exchange rate are limited to the impact of the cash market interest rate on the

domestic interest rates, and hence on the interest rate differential between Australia

and overseas countries.

4) Credit rationing: Financial deregulation has changed sources of non-price

adjustment in the credit ma¡ket. In the pre-deregulation period restrictions on interest

rates limited banks operations in the money market, and reduced banks ability to

compete for funds. In this period, in times when outflow or slowed inflow of deposits

occurred, banks could not competitively bid for funds, and hence, banks would face up

to a shortage of loanable funds. Therefore, in tight periods banks rationed loans to

reduce uncertainty in acquiring enough sources of loanable funds. In addition, the

quantitative control on bank lending forced banks to adjust their loans and advances on

a non-price setting.

Since removing the interest rate ceiling on bank deposits in December 1980,

banks were allowed to move towards active management of liabilities (deposits). A

significant feature of removing the interest rate ceiling on bank deposits was a

reduction in the uncertainty of eaming enough sources for loanable funds. The lifting

of quantitative lending controls in June 1982 left adjustments in bank lending to the

banks'initiatives. In this situation, banks could ration loans for other reasons, such as

considerations of the likelihood of default on project outcomes and of borrowers'

default risk. The rationing behaviour of banks post-deregulation resulted in imperfect

adjustment of loan rates. A result not dissimilar from official interest rate ceilings pre-

deregulation.

The deregulation of the Australian financial system resulted in diminishing

controls of monetary authorities on the banking sector. Also, by deregulating the
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operations of the banking system, banks and non-bank financial intermediaries were left

under the same operational costs and returns. This means that the monetary authorities

can now focus on efficient operations of the banking sector and on the private sector's

portfolio decisions, which are totally responsive to the same rates of interest and the

exchange rate.

3.4.2 The implicationsfor monetary policy in an asset market model

In section 3.4 we examined a simple asset market model which allows for the

operations of key relationships within financial markets. These relationships, which are

modif,red from a basic IS-LM framework, determine financial va¡iables such as the

money supply, interest rates, the exchange rate, and credit, including the amount of

credit rationing. To incorporate the principle characteristics of the Australian financial

deregulation into the modified model, the model should provide insight into the

following questions.

1) Whether changes in the public sector portfolio, such as the Reserve Bank's

holdings of domestic and foreign securities, cause changes in asset prices, notably

interest rates, and the exchange rate.

2) Whether investors' expected return between domestic and foreign assets and

fundamental factors of exchange rate overshooting, such as relative expected secular

inflation and adjustments in the equilibrium real exchange rate, have any predictive

content for the exchange rate in the post-float period.

3) V/hether Australian banks in the post-deregulation period act, in the

aggregate, as though they ration credit.

On the first question, one possibility is that fluctuations in interest rates and the

exchange rate are still subject to large scale intervention by the monetary authorities.

The other possibility is that interest rates and the exchange rate in Australian asset

markets, reflect market determined values, as the model takes account of enhanced

intermediation of the private sector at the expense of intervention by the monetary

authorities.
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The second question refers to the responses of capital flows and the exchange

rate to changes in asset prices, notably interest rates, in deregulated financial markets.

A distinction between the short-run and long-run determinants of the exchange rate

implies that the Reserve Bank may be able to influence the exchange rate in the short

run through changes in the short-term interest rates, and hence through changes in the

size of the interest rate differential. In the long run the real interest differential and the

determinants of the equilibrium real exchange rate, such as the trade balance and the

interest payments on net foreign borrowings, can be treated as the principle factors

influencing the spot exchange rate. Therefore, whilst the Reserve Bank may influence

the interest rate differential in the short run, it does not have any influence on the long-

run determinants of the exchange rate, this effectively being determined in the foreign

exchange market.

The third question examines the rationing behaviour of banks in deregulated

financial markets. As we have already noted, in the post-deregulation period credit

rationing arises from bank controls on loan rates, and from the non-monotonic

relationship between expected return to banks and interest rate charged. The

optimizing behaviour of banks under credit rationing implies that the loan market is

sometimes in equilibrium and sometimes in disequilibrium, and that the loan market

predominantly exhibits excess demand.

In the absence of rationing, imperfect adjustment of loan rates, rather than loan

rate controls, is the source of disequilibrium in the loan market3s. In this circumstance

loan market imperfections provide possibilities of both excess demand and excess

supply. In disequilibrium models of loan market imperfections, if the periods of excess

demand are considerably more than the periods of excess supply, the special feature of

loan market imperfections can be characterized by credit rationing. The theory of

disequilibrium estimation can be used to estimate the amount of credit rationing, and to

provide prediction for the future behaviour of bank lending.

35 . The difference between the two mechanisms was shown by the disequilibrium conditions (3.22)

and (3.23).

76



When the loan market is characterizedby credit rationing, bank controls on the

loan rate can be specified by some rules under which loan rate controls depend on

some specific historical data. These rules aid prediction of the loan rate in a rationed

loan market, and hence of banks' expected rate of return and default risk of the average

projects in the economy. If banks through loan rate controls aim to affect the risk of

default on securities with different terms to maturities, there should be some links

between the loan rate and the rates of interest in the financial markets for these

securities. Such links require that the term structure of interest rates should depend on

portfolio investors' incentives to borrow from the banking sector.

We evaluate the relevance of bank lending in portfolio investors' preferences

for securities with different terms to maturity by examining whether the cost of

borrowing from the banking sector affects the term structure of interest rates. Most

previous empirical macro models, and also the AEM and TRYM models, abstract from

the implications of portfolio investors' incentives to borrow from the banking sector for

the linkages between short- and long-terrn rates of interest in financial markets.

3.5 Conclusion

This chapter analysed the principal modifications which can be employed in an

asset market model, and examined the implications of: 1) capital flows and exchange

rate determination in the post-float period; 2) monetary policy in terms of the Reserve

Bank's holdings of domestic and foreign securities; and, 3) banks rationing behaviour,

and the implications of the cost of borrowing from the banking sector in the financial

markets for securities of different maturities. The next chapter evaluates the relevance

of the two former issues by examining: l) the portfolio balance approach to the

exchange rate and fundamental factors of exchange rate overshooting; and, 2) the

response of asset prices, including the exchange rate, to changes in policy variables

such as the Reserve Bank's holdings of domestic and foreign securities. The credit

rationing hypothesis and the implication of the cost of borrowing from the banking

sector for the term structure of interest rates will be evaluated in chapters five and six.
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Aooendix 3

The implications of the expectations theory of the term structure of

interest rates for the transmission mechanism in the AEM and TRYM

models

The AEM model: In the AEM model the expectations theory of term structure

is explained by the assumption of forward-looking expectations in the financial markets

for securities of different maturities. The expectations are assumed to be rational i.¿.

model consistent. According to the rational expectations assumption, in the term-

structure equation the predicted values of the long-term interest rate, (ir,,)and of the

conditional expectations of (jier*,r)s satisfy the following standard equations for the

expectations theory of the term structure, and the rational expectations hypothesis.

L,, =[(l+,ie.*,,).(l+¡ier*,,*,)...(1+,i".*,,*n-,)Jl/n - 1 (3.32)

tiesn,,*j + e+j= tisn,t+j (3'33)

where

ti"sn,,*j = the expected value of the short rate in period t+j,

e*j = the prediction error which has the stochastic properties mentioned by John

Muth36, i.e. E(e¡¡)=O, and e1.u¡ is uncorrelated with all the variables in the information

set at the time the prediction is made.

In the AEM model the term structure equation is consistent with the rational

expectations hypothesis in the sense that the predicted values for (i",,) and (lier*,r)

satisfy the standard equation (3.32), and maintain the equality between the forward

rates and the market's expectations of the corresponding spot rates37, given by equation

3u. John Muth, 1961.

37 . In other words the AEM model takes account of future events in the information set. When future

events are included in the information set, and hence in the security prices, it becomes necessary to

speciry how the expectations, pertaining to occurrence of such events, are formed. It is generally

assumed that expectations are formed rationally. The rational expectations assumption in the security
ma¡kets with different yields to maturity implies that future events are reflected appropriately in the

information set. Obviously, such expectations do not ignore pertinent facts and are not biased or
formed in an illogical way (Juttner, 1990).
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(3.33). This implies that, in the AEM model, the term structure equation can be

described by the same explanatory variables as implied by the inforination set in

equation (3.29) in the body of this chapter. That is, equation (3.32) implicitly takes

account of the effects of the loan rate and the total outstanding stock of assets in the

private sector portfolio, as well as other variables whose values were excluded from

the model. However, an explicit consideration of such variables in the modelling of the

expectations theory of term structure requires that those variables should be included

in the monetary transmission mechanism, implied by the linkages from financial

markets to the real sector of the economy.

The TRYM model: In the TRYM model the expectations theory of the term

structure is explained by backward-looking expectations in which each (1ie.*,,n) is a

function of the lagged value of (ir,,), current and lagged values of (ir*,,), the inflation

expectation s (inf), and of some other monetary variables3s. Hence, the explanatory

variables in the term structure equation provide a fairly complicated specification for

the conditional expectations of the short-term interest rates, (¡ier*,r)s. In that model,

the term structure equation is consistent with the expectations theory, in the sense that

the functional form of the current and lagged values of the explanatory variables

approximate the expected future values of (,ier*,*)s3e.

The effects of these variables can be viewed as consistent with the conditional

expectations assumption as the expected values of (¡ier",r)s satisfy the following

equation.

tiesn,,*j = E(¡i.*,,I Õ) G34)

38 
. The term structure equation in the TRYM model is written as follows,

. in,t = f Gn,t-1, î¡ it-!, inf , inf ¡-¡, inf ¡-2, ù)
where

ù = current and lagged values of some other financial variables'

3o . Fair (lg7g,1983) pointed out that when such a specification for the expectations theory of the

term structure is taken ãs a part of a macro model, the equation is not consistent with the expectations

theory because in simulations of the model the predicted values of (i7) and (le5¡,¡a.¡')s in general do

not satisfy the expectations theory as representedby equation (3'32)'
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where, E(.1 o) denotes the subjective expectations of (,ir*,,*¡), and Õ represents the

explanatory variables in the equation which a¡e the same as va¡iables in the information

setao .

In this specification of the term structure equation, the TRYM model excludes

the effects of the loan rate and the money value of the private sector portfolio from the

monetary transmission mechanism, since the model disregards these variables in the

information set.

a0 . In the TRYM model, it is assumed that the information set only includes current and past events
which impinge on the short-term and long-term securities.
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Chapter 4

A Simple Model of Asset Market Behaviour for

the Australian Economy

4.l lntroduction

In this chapter recent theoretical developments and the analysis of asset market

behaviour, discussed in the previous chapter, are used to examine a simple structural

model for the Australian financial sector. More specifically, the model allows for the

implications of: 1) imperfect asset substitutability and the demand for money under

conditions of uncertainty;2) the endogeneity of the money supply; and, 3) the portfolio

balance theory and fundamentals of exchange rate overshooting in a modified

Dornbusch-Frankel model. In this chapter the asset market model is specified by the

portfolio-balance condition for the assets in the consolidated balance sheet of the non-

bank private and banking sectors. A distinction between the money and lending channel

will be elaborated in the next chapter, where we include the bank balance sheet identity

in the asset ma¡ket model.

Even in the absence of a clear specification of the lending channel, any model of

the Australian financial sector should now reflect the implications of financial

liberalization for monetary policy: I) an interest rate operating instrument, such as a

market-clearing cash market, requires that monetary aggregates should be allowed to

adjust at a chosen rate of interest in financial markets; and, 2) as a result of the

deregulation of financial markets and internationally mobile capital, capital flows are

influenced by the interest rate differential, and investors' expectations of changes in the

spot exchange rate.

In the model given in the next section, the former issue is represented by an

endogenous treatment of the supply of money and other assets in financial markets.
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The latter issue is represented by the implications of uncovered interest differential in

the portfolio balance theory of exchange rates, and by fundamentals of exchange rate

overshooting in a modified Dornbusch-Frankel model. Section three presents empirical

results, and section four presents conclusions.

4.2 Specification of asset market behaviour in the Australian financial

sector

Following the theoretical considerations of asset market disaggregation, the

behavioural equations in the Australian f,rnancial sector are considered in a general

equilibrium context allowing for equilibrium conditions in the markets for money,

bonds, equities, and net foreign assets. In this model, it is assumed that the Reserve

Bank is primarily reacting to money market conditions during the post-deregulation

period, implying that the money base is structurally endogenous. This means that the

money base is dependent on all the factors which determine the money stock and the

level of money income. An interest rate equation (or an inverted money base function)

reflects the fact that in this period the money market interest rate is market determined.

In this equation the cash market interest rate is the variable controlled by the monetary

authority. The supply and demand equations imply that an interest rate operating

instrument will control the money base only if the Reserve Bank is able to adjust the

interest rate regularly and significantly, and money demand is suffirciently responsive to

the interest rate in the short-term cash market.

The model also allows for an endogenous treatment of the supply of net foreign

assets, denominated in domestic currency. In this treatment, given that the supply of

foreign assets denominated in foreign curency a¡e demand determined, capital flows

are influenced by investors' expectations of changes in the spot exchange rate. These

changes, as a result of the deregulation of the assets and foreign exchange markets, are

treated as dependent on fundamentals such as relative expected secular inflation and

adjustments in the long-run equilibrium real exchange rate. This treatment of the

82



expectations mechanism in the foreign exchange market allows for exchange rate

overshooting as observed in flexible exchange rate regimes.

In the asset market model the policy reaction functions reflect the fact that in

the post-deregulation period the Reserve Bank's open market operations in the

domestic and foreign asset markets are necessary in order to prevent the effects of

large fluctuations in financial aggregates flowing onto asset prices. In this period a

market-clearing cash market is treated as the primary means through which the

Reserve Bank influences interest rates and the exchange rate.

In what follows we examine the operation of key relationships within financial

markets which determine variables such as the money supply, net foreign borrowings,

interest rates, and the exchange rate. Following Tobin's (1969, 1982) approach and the

extensions provided by the portfolio balance theory for a small open economy, and

Hooper and Morton's (1982) modification of the Dornbusch-Frankel model of

exchange rates, a simple asset market model for the assets in the consolidated balance

sheet of the non-bank private and banking sectors can be represented by the following

equations.

Money market

cd = cd ( o(iu,i"), if, Y, w)

DDd - DDd ( Q(6, is), i¡ Y, w)

Hd = Hd ( o(iu,i"), if, Y, w)

M=Cd+DDd

m=m(Q(iU,i"),i¡i)

Hs=m'.M

Hd = Hs (= H).

where

Cd = the demand for currency,

DDd = the demand for demand deposits,

Hd = the demand for the money base,

(4.1)

(4.2)

(4.3)

(4.4)

(4.s)

(4.6)

(4.7)
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M = the supply of money, Ml,

Hs = the supply of the money base,

ib = th" rate of interest on the short-term government bonds,

ie = the rate of interest on equities,

Q(iU, ie) = the rate of interest on a competing asset in the money market, repesented by

a combination of two interest rates (i6) and (i").

if = the short-term rate of interest on foreign assetsl,

Y = aggregate demand,

W = the private sector's holdings of the total outstanding stock of assets, or the private

sector portfolio,

m = the money multiplier in a functional form, m(.),

m' = the inverse of money multiplier, or the credit divisor,

ia = the rate of interest in the market for the short-term funds, determined by open

market operations,

H = the equilibrium stock of the money base.

Bond market

Bd = Bd ( Q(ib,i.), i6, is, i¡ Y, w)

Bs = B (ib, ie,i¡ GD)

Bd=Bs(=B)

(4.8)

(4.e)

(4.10)

where

Bd = the demand for bonds,

Bs = the supply of bonds,

GD = government deficit financed by changes in the government interest bearing debt,

B = the equilibrium stock of government securities in the private sector portfolio.

I. In accordance with the portfolio balance theory, elaborated by Branson and Henderson (1985), the

foreign rate of interest in the demand equations takes into account the expected rate of depreciation,

€(=EeÆ), (where Ee denotes the expected value of the exchange rate). In this theory ((.i¡) allows for
the effects of foreign arbitrage on the demand for foreign assets.
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Eauitlt market

(4.1l)

(4.12)

(4.t3)

(4.1s)

(4.16)

where

EQd = the demand for equities (treated as the claims on real capital),

EQt = the supply of equities,

I = changes in the claims on real capital, or investment,

EQ = the equilibrium stock of equities.

Foreign asset market

lcrd.gl = Fd ( o(ib,i"), i6, is, i¡ Y, w) (4.r4)

E.Fs = Fs. E ({P/Pf}, {O(ib,i")-æ}-{i¡-n¡}, E'{>[CAB - CÆr¡]] )

Fd=Fs(=F)

where

É = the demand for net foreign assets denominated in foreign curency,

Fs = the supply of net foreign assets denominated in foreign currency,

E = the exchange rate, measured as the number of domestic cuffency units exchanged

for one unit of foreign currency,

E'= the long-run equilibrium exchange rate, its functional form is denoted by E'{.},

P = the domestic price index,

Pf = the foreign price index,

ru = the domestic inflation rate,

ttf = the foreign inflation rate,

CAB = the current account of the balance of payments, and

>ICAB - CABurl represents the deviation of the cumulative partial first difference of
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the current account from a fraction of the cumulative equilibrium current account,

F = the equilibrium stock of net foreign assets, denominated in foreign currency.

P o rtfo lio -b alanc e c ondition

'W=H+B+EQ+(E.F)

Policy reaction lunctions

(RBS/BB) = RBS ( $(iU,ie), GDP/GDP, P)

RBF = RBF (F, E, P/P¡)

where

RBS = the Reserve Banks' holdings of govemment securities,

BB = the total government issued domestic securities,

RBF = the Reserve Banks'holdings of foreign assets,

GDP = growth trend in real GDP, i.e. GDP - GDPo . e i't, and

Y denotes the growth rate of GDP, t denotes time trend, and GDP/GDP denotes

cyclical variability of GDP.

The variables in equations (4.1)-(4.I9) are characterized as follows:

Identity:

W=H+B+EQ-(E.F)

Endogenous variables:

cd, DDd, M, Hd, Hs, h, Bd, Bt, Eed, Ees, Fd, F , E, w, (RBS/BB), RBF, i6, is,

O(ib' ie).

Exogenous variables in the financial sector:

iu, i¡ CAB, CEr R, Pf, æf.

Variables determined in the real sector:

(4.r7)

(4.18)

(4.1e)

Y, GD,I,P,ñ, (GDP/GDP)

86



Equations (4.1), (4.2) and (4.3) represent the demand for currency, demand

deposits and the money base. These equations have the conventional specification of

the demand for money. Equations (4.5) and (4.6) represent a functional form of the

money multiplier, and the supply of the money base. The supply of the money base is

written in an inverse functional form, complying with the credit divisor approach to

money multiplier models. Equation (4.4) is the definition of money and equation (4.7)

represents the equilibrium condition in the money market. Equations (4.8), (4.9),

(4.11) and (4.12) represent the demand for and supply of bonds and equities, and

equations (4.10) and (4.13) represent the equilibrium conditions for these assets.

Equation (4.I4) represents the demand for net foreign assets denominated in domestic

currency. Equation (4.15) is treated as the supply equation for net foreign assets, and

equation (4.16) represents the equilibrium condition for these assets. Equation (4.17)

represents the portfolio balance identity in the asset markets.

The policy reaction functions are represented by equations (4.18) and (4.19).

These equations reflect government intervention in the domestic and foreign asset

markets. Equation (4.18) specifies that the Reserve Bank manages domestic credit in

response to changes in asset prices and its counter-cyclical and anti-inflationary goals.

Equation (4.19) says that if the real exchange rate appreciates (that is, domestic

economy becoms less competitive price-wise with its trading partners), the Reserve

Bank would intervene to depreciate the nominal exchange rate (buy foreign exchange

and sell domestic currency). In equation (4.18), the cyclical variability of GDP, can be

represented, alternatively, by the cyclical variability of the average productivity of the

labour force, and the cyclical variability of the employed labour force2, which are

2. To obtain the trend growth of the average labour-force productivity and total labour force, we
specify GDP as the product of average labour-force productivity and total labour force.

GDP = (GDP/LÐ.LF
Taking logarithms of the above equation, and then differentiation with respect to time gives the
growth rate equation as,

1i=Vlrr+I-r¡
where,

* = the growth rate of GDP,

y¿p = the growth rate of productivity,

iF = th" growth rate of labour force,

GDPF= (GDP/LF)g. 
" 

{vnÐ't

GDP/LF = trend growth in average labour-force productivity,
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represented respectively by (GDP/LFy(GDP/LF), and (LFILF). The cyclical variability

of the employed labour force in the Reserve Bank reaction function has an important

role in Simes' (1988) model but there it relies on a different specification of the policy

function.

The model also takes account of uncertainty and imperfect asset substitutability

in the specification of the money demand equations (4.1)-(4.3), which complies with

Tobin's (1969) approach to monetary theory, analysed in the previous chapter. The

model presented in this section is assumed to be consistent with asset market behaviour

post-deregulation. Further discussion of the policy reaction functions, uncertainty and

imperfect asset substitutability, will be presented shortly in this section. In the

following discussion we present a simplified version of the model which is represented

by equations (4. 1)-(4. l7).

Before proceeding with a discussion on the simplification, it is useful to provide

more elaboration for the supply of base money and net foreign assets, represented by

equations (4.6) and (4.15), respectively.

4.2.1 The supply of the money base

The equation of the supply of base money is specified by an inverse functional

form of the money multiplier model. The specification of the multiplier equation (4.5)

for m(.) embodies Papademos and Modigliani's (1990) approach to the money

multiplier models. As we have noted in chapter 2, in this approach the functional form

of the money multiplier allows for a number of interest rates which represent the rates

of return on the assets in the private sector portfolio, and the assets and liabilities in the

banks balance sheet identity. These rates in the money market can be represented by

(i5), (ie), (if), the short-term rate of interest on term deposits, (ic), and the loan rate,

(i6). This function also includes the rate of interest in the short-term cash market, (i¿),

¡p=LFg.eLF't

LF = trend growth in total labour force.
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which is treated as a policy variable in the model. In addition, the inverse functional

form of the money base equation complies with the post-Keynesian view elaborated by

Lavoie (1984). Further elaboration of the supply of base money can be represented by

the following equation.

Hs = m'(0(ib,ie), i¡ i¿, is, ia) . ¡a Ø.6.1)

where

Q(iU,i") denotes the short-term rate of interest on a competing asset in the money

market. A simplif,rcation of the model, represented by equations (a.l)-(a.19), using a

smaller number of interest rates as will be shown in the following discussion, results in

substituting the money market rate of interest, (im), for the short rate S(i5,i"). This

treatment of the money market interest rate implies that (i*) is the market determined

rate of interest on competing assets, bonds and equities, and allows for 1) the income

stream on government bonds, guaranteed by the government, and 2) the risk premium

on earning assets which is determined by the equilibrium conditions in asset markets,

consisting of money, bonds and equity markets.

Substituting (im) for Q(i6,i"), equation (4.6.1) yields,

Hs = m'(irr¡, i¿, i¡ iç, i¿) . M (4.6.2)

Equation (4.6.2) takes into account two financial aggregates, (M) and (Hs). Using the

equilibrium conditions (4.4) and (4.7), we can eliminate one of the financial aggregates

in the above equation as redundant. To proceed with only one financial aggregate in

equation (4.6.2), we write this equation in an inverse functional form as

im= im (ia, if,i", i¿, M, Hs) (4.6.3)

The equilibrium conditions (4.4) and (4.7) imply that both monetary aggregates, (M)

and (Hs), can be considered with the same explanatory variables which are introduced

by the demand equations (4.1)-(4.3). Hence, in estimation of equation (4.6.3) we will

have a multicollinearity problem. To remove this problem the interest rate equation

(4.6.3) can be represented by either of the following equations.

im = im (ia, if, i., i¿, M) @.4a)

im = im (ia, if, i", i¿, Hs) (4.6a)
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Equations (4.3) and (4.6a) are regarded as the equations which determine the

equilibrium stock of the money base, (H). This stock is included in the portfolio

balance identity, and hence the determination of its value in this analysis is important.

The basic assumption behind equation (4.6a) is that the supply of base money is

dependent on the demand for (a narrow) money, as implied by equations (4.4) and

(4.6).

The supply of base money, specified by the credit divisor equation (4.6), has a

slope which might be negative or positive. It can be shown that a positively sloped

money base equation provides support for the monetarist view, regarding a positively

sloped money supply function for a narrow definition of money; but a negatively

sloped money base equation cannot be treated as a support for the post-Keynesian

view, regarding a negatively sloped, (or a demand determined) money supply function.

This is because, using the credit divisor equation (4.6), the supply of base money can

be written in the following form

(:)
Hs = j I m'. Ms ( i., ...)] (4.6.2a)

where
(+)

m'= 1/{m( im, ...)},

(Ms) is the money supply, and signs above functional arguments represent signs of

partial derivatives. The sign of partial derivatives of the money supply is treated as

ambiguous, and depends on a positively sloped money supply which is consistent with

the monetarist view, or a negatively sloped money supply which is consistent with the

post-Keynesian view.

The logarithmic forms of the credit divisor, (m'), and the money base equation

(4.6.2a) can be represented by

Log m' = Log (l/m(i., ...))

or Log m'= - m. Log i- - ...
Log Hs = - h.m. Log i- - ... + h'. Log i* * ... (4.6.2b)
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where (m) and (h) are positive scalars, and (h') represents a combination of a positive

correlation between (Ms) and the money base, and a positive/negative correlation

between (Ms) and (i-). This implies that the sign of (h') is arnbiguous' Equation

(4.6.2b) can also be written as

Log Hs = 1- h.m + h'). Log i* t ... (4'6'2c)

In equation (4.6.2c), the slope of the money base function in a 'money base-interest

rate' space can be negative or positive, depending on the altemative conditions implied

by

(- h.m + h')<0 if h'{
if h'>0 and (h.m)>h'

(- h.m + h')>0 if h'>0 and (h'm)<h'

The conditions imply that in the credit divisor model the monetarist and post-

Keynesian views are two extremes, concerning the specification of the supply of base

money function. The former view takes account of a positively sloped money supply

function in the sense that it disregards the correlation between the base and the money

multiplier, and assumes a positive (h') in equation (4.6.2c), (i'¿' h'm=O and h'>0)' The

latter approach allows for solely a negatively sloped money supply function since it

takes account of a credit divisor analysis of the supply of base money and assumes that

the supply of money is fully accommodative to the demand for money, (l'e' h'<0)'

The money base equation (4.6.2c) takes into account either of the above

extremes, and can be regarded as consistent with both a positively sloped and a

negatively sloped money supply equation. In equation (4.6.2c), when the money

supply, (Ms), is positively sloped, (i.e. h'>0), the negative effects of (im) in the credit

divisor (i.e. -h.m) may be strong enough to compensate for the positive (h')'

Therefore, a negative relationship between the supply of base money' (H), and (im)

may also be consistent with a positively sloped money supply, (Ms), function'
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4.2.2 Exchange rate detennination

In the model, the demand equation for net foreign assets, equation (4.14), is

regarded as the equation which determines the private sector's demand for net foreign

assets, denominated in domestic currency. The specification of this equation

corresponds with exchange rate determination in the portfolio balance theory.

Given that the private sector's demand for net foreign assets, denominated in

foreign cuffency, is passively supplied by the foreign sector, i.e. (Fs=Fd¡, the exchange

rate in the supply side, represented by equation (4.15), allows for the effects of foreign

sector arbitrage by: t) the real interest rate differential and relative prices in the

Dornbusch-Frankel model; and 2) the adjustments in the long-run equilibrium real

exchange rate (E'), via unexpected changes in the current account balance. The

specification of these effects complies with the Hooper and Morton (1982) model of

exchange rate determination described in the previous chapter.

In equation (4.15), the nominal exchange rate, (E), is responsive to movements

in the current account balance through an expectations mechanism3, which relates the

exchange rate, (E), to unexpected changes in the current account balance. Hooper and

Morton (1982) have shown that the specification of a Dornbusch-Frankel type model

with the effects of shifts in the long-run equilibrium real exchange rate, (E'), may allow

additionally for the above expectations mechanism in the exchange rate equation. In

their model, (E') is specified by the cumulative unexpected changes in the current

account, repre sented by > ICAB -C-AB url .

Given the current account balance identity, i.e. (CAB=i¡.F+TB), where the

interest income from holdings of foreign assets (itF), and the trade balance (TB), leads

us to express Hooper and Morton's specification of the long-run equilibrium real

exchange rate, (E'), in terms of separate expressions for: l) the cumulative unexpected

changes in the 'interest income from holdings of foreign assets'; and 2) the cumulative

unexpected changes in the trade balance. This treatment of the current account balance

3. The specification of the demand equalion with expectations. mechanism is ca¡ried out in the

forthcorrùng discussion on the m del simplification in subsection 4'2.3.
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in terms of its components represents a distinction between the effects of an

improvement (deterioration) in foreign competitiveness (which is implied by the

Ma¡shall-I-erner condition) on the exchange rate, via changes in the trade balance,

(TB), and the effects of the foreign interest rate and foreign assets via changes in (i¡.F).

If the long-run values of the net interest income, (if.F)m, and the trade balance,

(TBm), are known, the exchange rate equation (4.15) can be written in terms of

>tGr.Ð-(rrÐnl and >tTB-TBurl which are substituted for ETCAB-C-AB¡¡I in E'{. }

function. In keeping with Hooper and Morton's specification of the long-run

equilibrium real exchange rate, we use the following equations to estimate (i¡.F)¡¡ and

(TBr¡).

E't = E'01 + 11. E [TBt - (1-1,1)TBr-1] + t1.À1.TBrn.t (4.15.1)

E'r = E'02 + r'2.2 [(ir.F)t - (l-?uxir.F)t-t] + t2.þ.(i¡.F)ç¡.t (4.15.2)

where

(E'ot) and (E'g, are the initial equilibrium exchange rate,

(À)'s represent constant fractions of the gap between the actual and equilibrium (TB)

and (i¡.F) to be filled in the next period,

(t) is the time trend,

(t)'s are the estimated parameters in the regression equations which are specified in

terms of predetermined values for (1,)'s,

>[TBt-(l-],r).TBt-tl and E[(i¡.F)t-(l-],t.(ir.F)t-tl are the cumulative unexpected

changes in (TB) and (i¡.F), and (i¡.F)p and (TBç¡) in equations (4.15.1) and (4.15.2)

are parts of the estimated coefficients for the trend variable, (t), represented by

{t1.À1.TBs¡} and {t2.þ.(i¡.F)¡¡}. (ir.F)r¡ and (TB¡¡) can be obtained from the

estimated coefficients (t1) and (t) and the predetermined values of (À1) and (I2).

Using the estimated values of (i¡.þp and (TBg¡), obtained from equations

(4.15.1) and (4.15.2), the resultant equation for the exchange rate is,

E . Fs = Fs . E ( {P/P¡}, { (i--r}-{i¡nrl, xr. x [TBt - ( 1-],1)TBr t - (Àr).TBl¡.1,

t2. X [(i¡.Fs)t - (l-ÀÐ(ir.Fs)çt - (]rt.(if.Fs)u{l (4.15a)
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where (i¡¡) represents the market determined rate of interest in asset markets. {P/Pf}

and {(i--n}-{if-rf} represent respectively the long-run determinant of the exchange

rate and the impact of changes in the domestic interest rate on the exchange rate in

accordance with the Dornbusch-Frankel model. In equation (4.15a), (E'ot) and (E'oz)

are regarded implicitly as parts of the constant term in the estimation of (4.15a).

4.2.3 Simplification of the asset market model

In order to simplif, the asset market model with a smaller number of equations

and rates of interest, Walras' law can be invoked to eliminate one of the market

equilibrium conditions as redundant. We can also compress the model by constructing

an implicit function for (i") in terms of explanatory variables in the supply and demand

equations in the model.

b = ie (OGb,ie)' i6, i¡ Y,'w, EQ,I, f)
or re = ie ( ib, if, Y, W, EQ, I, f) (4.13.1)

where (f) represents other exogenous variables in the model, mainly determined in the

real sector.

In equation (4.13.1), (Y) includes the effects of investment spending, (I), and

also the effects of other variables determined in the real sector which are represented

by (TB), (GD), {P/Pf} and {nln¡l; and (W) allows for the effects of the money value

of the total outstanding stock of assets in the private sector portfolio. We can exclude

the real sector variables (I) and (f), and the separate treatment of the stock of equities,

(EQ), from the above implicit function. This is possible since a reduced form

specification of equation (4.13.1) allows for the effects of these variables via the effects

represented by (Y) and (rW).

Additionally we assume that (i6) represents the effects of two rates of interest,

consisting of a risk-free rate of interest on government bonds, (ig), guaranteed by the

government, and the market determined rate of return on a competing asset in the

money market, (i*). The latter rate allows for a risk premium which is determined by

the equilibrium conditions in the model. With regard to this assumption, the
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equilibrium condition in the bond market gives rise to the determination of the

combination of the two rates of interest, (ig) and (i¡1), which can be represented by the

following implicit function.

ib = ib (im, ig)

Based on the above relation, the implicit function for (i") can be written as,

le = ie ( ib (im, it)' if' Y, W)

or t = ie ( im,ig,i¡ Y, W) @.13a)

Substituting the implicit functions for (i6) and (i") into the demand equations (4.3) and

(4.14), we obtain the following equations.

Hd = Hd ( 0[ iu(im, ig), is(im, ir, i¡ Y, w) ], if' Y, w )

(Fd.E) = Fd ( 0[ iu(im,ig), is(im, ig, i¡ Y, w)], ib(.), ie(.), if, Y, w)

which can be written in reduced form functions as

Hd = Hd (im,ig,i¡ Y, w) (4.3.1)

1nd.n¡ - Fd (im,ig, i¡ Y, w) Ø.14.1)

These are two equations which determine the demand for base money and net foreign

assets denominated in domestic currency. The two other equations in the model, which

are concerned with the supply of these assets were specified by equations (4.6a) and

(4.15a). In these equations we allowed for the above simplification, regarding (i-) the

market determined rate of interest in the domestic financial markets.

In demand equations (4.3.1) and (4.14.1), (ig) and (i¡) are not market

determined rates of interest. The former rate represents the rate of interest on three-

month treasury notes guaranteed by the Commonwealth government; and the latter

represents the rate of interest determined by the foreign sector. \Mith regard to the

former rate we assumed that (im) represents the sum of (ig) and a risk premium, (o),

which is determined endogenously by the asset market equilibrium conditions. This

implies that, using (i-) in the demand and supply equations, \rye can ea.sily ignore a

separate effect for (ig) in the reduced form equations (4.3.1), (4.14.1), (4.6a) and

(4.15a). This is also because two exogenous rates of interest (ig) and (i) represent the
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policy instruments, and we have already allowed for the latter rate, (i), to represent

the impact of monetary policy in the financial sector.

V/ith regard to the other exogenous rate of interest in the model, d.e. (i¡), it is

assumed that the demand equations take the same specification as implied by the

portfolio balance theory. In this model the effects of the rate of interest of foreign

assets are expressed by [(EeÆ).i¡], where (Ee) represents expected values of the

exchange rate. The term [(EeÆ).i¡] is used to represent the impact of the expected rate

of return on the demand for net foreign assets. In keeping with the portfolio balance

model, PBM, analysed in the previous chapter, the demand equations can be extended

to include the effects of uncovered interest differential, i.e. [(1+i¡1)-(EeÆ).(l+iÐ]. In

the PBM it is also implied that separate expressions for (i-) and (EeÆ).(l+i¡) reflect

respectively the effects of the domestic rate of interest and uncovered foreign returns

on the demand for net foreign assets. This treatment of uncovered interest differential

in the model results in the following specification of the demand equations.

Hd = Hd (im, (EeÆ).(t+i¡), Y, w) (4.3a)

(Fd.E) - Fd (im, @eÆ).(l+i¡), Y, w) @.14a)

Equations @.3a) and (4.14a) in the simplified model, with the equilibrium

conditions for only the money base and net foreign assets, may result in the following

being ignored: /) the effects of changes in the market determined rate of interest, (ip),

on the excluded assets, bonds and equities; and, 2) the subsequent repercussions

induced by changes in the outstanding stock of these assets on the assets retained in

the model, given that the assets in the private sector portfolio are imperfectly

substitutable. As explained in the previous chapter, one of the basic requirements of

Tobin's (1969, 1982) approach to asset market disaggregation is that the model of

asset market behaviour should allow for the repercussions when the stock of each asset

changes in response to variations in the rates of interesta. To keep the demand

a. Based on the other requirement of Tobin's approach to asset market disaggregation, an implicit
inclusion of the portfolio balance constraint requires that the structural equations after simplification
should still allow for the equilibrium condition in the equity market. This feature requires that in the
simplified model, the explicit function of the equity rate, represented by equation (4.13a), should be
treated as a part of the model.
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equations consistent with this requirement, we allow for a behavioural equation for the

total outstanding stock of assets, (W), in which the demand for total wealth çWd¡

changes in response to variations in the rates of interest in the asset markets. This

demand equation can be represented by

r¡¡d - W (W(-r),im, (Ee/E).(l+if)) Ø.17.1)

where (Wd) represents the demand for the total outstanding stock of assets in the

private sector portfolio, and \-f¡ represents the value of the portfolio with a one

period lag. Equation (4.17.1) is obtained from a partial adjustment-type model of the

demand for total wealth (W)t. We assume that the supply of assets in the portfolio is

determined by the portfolio-balance condition (4.17). The interest rates in equation

(4.ll.D are specified in the same way as for the demand for money and foreign asset

equations.

We will ignore this feature of asset market disaggregation, when we introduce the reduced form
equations in the simplified model with equilibrium conditions in the ma¡kets for the money base and
net foreign assets. This is because the assets in these ma¡kets take into account two major channels of
the monetary transmission mechanism which can be specified by changes in the money ma¡ket
interest rate and the exchange rate.

5. A partial adjustment model for (W) can be represented by

. Wt - Wt-t = lr.(WD,r - Wt-t) Ø.17.Ia)
where

Wt = the actual poffolio held by the public,

W D,t = the desired portfolio held by the public.

(WçW¡_1) = the disequilibrium arising from changes in the outstanding stocks of bonds and equities,

(Wp,¡W¡_1) = 
li:î;!îi:å"""atetween 

the desired holdings of the portfolio and the actual portfolio in

F = the adjustment coefficient.

Equation (4.17 .La) in the form of a standard partial adjustment model can be written as

Wt = -. WD,t + (l-tt). Wt-t Ø'17 'lb)

ln equation (4.17 .lb) we assume that the desired holdings of the portfolio is determined by

W D,r = a + b. i- + c. [(EeÆ).i¡] + e¡ (4.17-lc)

Substituting the explanatory variables of (4.17.lc) in equation (4.17.lb) yields

W = F.a + p.b. i* + p.c. [(EeÆ).ir] + (l-p).Wt-l + tt.et (4.17.1d)

Equation (4.17.1d) has the same specification as implied by equation (4.L7.l).
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Equation (4.17.1), which is assumed to be a part of the simplified model,

represents the repercussion effects induced by changes in the outstanding stocks of

bonds and equities on the demand for money and foreign assets. This treatment of the

total outstanding stock of assets, (W), which is used as a scaling variable in the

demand equations, has the same implications as implied by Tobin's (1958) portfolio

approach to the demand for money, and by the repercussion effects of the portfolio-

balance condition in both Tobin's (1969, 1982) general equilibrium approach and the

portfolio balance theory of the exchange rate.

Equation (4.17.1) also implies that, in the simplified system of equations, the

demand equations take into account the effects of the private sector's proposed

reallocation at the end of each period6. The partial adjustment model of the demand for

total wealth, (Wd), allows for this reallocation process whereby the total outstanding

stock of assets adjusts gradually until it satisfies the equilibrium conditions in the asset

marketsT.

4.2.4 policy reaction functions

Equations (4.18) and (4.19) represent the Reserve Bank's reaction functions in

the domestic and foreign asset markets, respectively. In the model the repercussion

effects of the policy variables (RBS/BB) and (RBF) on the private sector portfolio

decisions are represented by the effects of (iu) on the money market rate of interest,

(i-), in equation (4.6a), and via this rate on the exchange rate in equation (4.15a). This

is because it is assumed that open market operations set the Reserve Bank's holdings of

domestic and foreign assets, (RBS) and (RBF), at the level required by the

exogenously determined interest rate in the cash market, (iu). This is consistent with

6. Buiter (1980) argued that end-of-period models (in contrast with beginning-period models) bring
about a reformulation of budget constraints in terms of the terminal value of total portfolio, as newly
created assets enter the portfolio allocation.

7. In the model it is assumed that the aggregate supply of assets in the private sector portfolio can
adjust towards its desired level under an interest r rte mechanism. That is, it is the rates of interest that
adjust to restore equilibrium in the asset markets.
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the market determined approach to monetary policy which requires that the stocks of

these assets should be determined in a manner consistent with the money market

interest rate and the exchange rate8. Based on this assumption, the policy variables

(RBS/BB) and (RBF) may be regarded as the variables whose effects can be observed

mainly in the transmission mechanism between the financial and real sectors, regarding

changes in the real variables such as productivity, employed labour force and the trade

balancee.

The specification of equations (4.18) and (4.19) is consistent with the following

assumptions. In equation (4.18) it is assumed that the ratio representing the Reserve

bank's holdings of domestic securities, (RBS), to the total government securities, (BB),

1) provides the policy variable (RBS/BB) with a link between the Reserve Bank

holdings of domestic securities and the accumulated budget deficiUsurplus of the

Commonwealth government, nd 2) takes into account the process of the Reserve

Bank oBen market operations via changes in (RBS). Equation (4.18) also implies that

the Reserve Bank manages domestic securities in response to interest rate variations,

the trend of price index and the cyclical variability of (GDP). The two latter terms are

regarded as anti-inflationary and counter-cyclical goals for policy implementation. The

Reserve Bank's counter-cyclical goal can also be considered with the separate terms

t. { generalization oJ the model of the financial sector requires that the portfolio decisions of the
public sector should be modelled by separate equilibrium conditions for the Reserve Bank's holdings

reign assets, and for the public sector's holdings of net foreign assets. Such a
requiryg that, when the hypothesis is based on the effectiveness of the policy
and (RBÐ in the financial sector, the model should allow for the effects of these

variables-in the supply equations such as (4.6a) and (4.15a), respectively. As a consequence, the
model of asset market behaviour should take account of other portfolio-balance conditi,ons in the
financial sector which are concerned with the Reserve Bank's holdings of domestic and foreign assets,
and the Commonwealth government holdings of net foreign assets.

We -may igqore separate equilibrium conditions, and also separate portfolio-balance
conditions, for the Reserve Bank's holdings of domestic and foreigñ assets, and for the
Commonwealth government holdings of net foreign assets in the model by assuming that (RBS/BB)
and (RBF) are the policy variables with no repercussions on the private sector portfolio decisions. We
will return to this feature of (RBS/BB) and (RBÐ in the next stction, where-we examine empirical
features of the model.

e. The model of asset market behaviour allows for the policy reaction function (4.18) and (4.19) in the
modelling of the transmission mechanism between the financial and real sectors, provided that in the
financial sector the causgljty runs from market determined rates of interest and the exchange rate to
the policy variables (RBS/BB) and (RBF).
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concerning the cyclical variability of the total employed labour force and of average

productivity.

In equation (4.19), it is assumed that the Reserve Bank's holdings of foreign

assets change in response to a) a depreciation/appreciation of the real exchange rate,

E.(Py'P), and b) changes in the private sector's holdings of net foreign assets. This

equation implies that, in the post-float period, the Reserve Bank manages the foreign

exchange market in order to prevent the effects of unexpected appreciation

(depreciation) of the exchange rate and of unexpected changes in foreign debt flowing

onto the long-run value of the domestic curency. In this treatment, the use of

monetary policy for external as well as internal long-run stabilizatíon is consistent with

an interest rate operating mechanism for implementing monetary policy post-

deregulation, using a market-clearing cash market as the primary means through which

the Reserve Bank influences interest rates.

4.2.5 Uncertaínty and imperfect asset substitutability

In the model represented in this section, the equilibrium conditions are

extended to incorporate complications arising from the demand for money under

conditions of uncertainty and imperfect asset substitutability. A basic assumption is

that, given that the public have well-behaved preference over the assets in their

portfolio, assets in equilibrium offer differing rates of interest. As implied by Tobin

(1969,1982), this assumption requires that assets in the private sector portfolio should

be treated as imperfect substitutes. The equilibrium conditions in the simplifred model

allow for imperfect substih¡tability between money and foreign assets, and hence the

generation of differing rates of interest in equilibrium as represented by the money

market interest rate, (i*), and the uncovered rate of return on foreign assets,

(EeÆ).(1+i¡), in the demand equations (4.3a) and (4.14a).

In the simplified model it is also assumed that the total outstanding stock of

assets, (V/), in the demand for money equation reflects the existance of uncertainty, as

modelled by Tobin's (1958) portfolio approach. In keeping with this approach, money
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is treated as an alternative store of value to the holding of earning assets. In the

portfolio approach, it is postulated that the rate of return on holding money, while on

average less than the rate of return on holding earning assets, is nevertheless more

certain than the rate of return on holding earning assets. The difference in riskiness may

arise because bonds and other earning assets are subject to market price volatility,

while money is not. Hence, risk-averse economic agents may wish to include some

money in an optimally structured portfolio. In this approach, the resultant implications

for asset holders are: 1) the optimal stock of real money balances is inversely related to

the rates of interest on eaming assets; and, 2) the total outstanding stock of assets is a

scaling variable in the demand for money equation. In the transaction approach to the

demand for money, suggested by Baumol (1952) and Tobin (1956), income is viewed

as a scaling variable. In this thesis we allow for both scaling variables in the demand for

money equation, along the lines suggested by Tobin (1969,1982).

One important aspect of uncertainty in the model under discussion is that it may

play a pivotal role in providing a link between the asset markets and the bank loan

market. Such a link is based on a disequilibrium treatment of the loan market in which

loan rate controls, rather than imperfect adjustment to market-equilibrating loan rate, is

the major source of disequilibrium. A disequilibrium model for the loan market, using

the credit rationing approach, will be elaborated in the next chapter. The asset market

model in the next chapter includes additional assets, such as the public's deposits in

banks and bank loans, and allows for further aspects of uncertainty in financial

markets.

4.3 Empirical features of Australia's asset market and exchange rates

The equations of the modified model, specified in the previous section, can be

represented as follows.

Money market

(-) (+) (+)
(EeÆ).(l+if), Y, W/P)Hd = p. ro (Í1,,
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(+) (+) (+) (+,-)
i¡1= i¡¡ (i¿, i¿, i¡ Hs)

Hd=Hs(=H)

Foreign asset market

l+)
Gd.s) = p. ¡d 1i_,

(+)
E=E({P/Pf

(-) (+,-) (+,-)
(EeÆ).(l+if), Y, 'ù/lP ) (4.23)

(, (-)
Ì, {(im-æ)-(if-rf)}, t1. E[TB¡ - (l-1.1).TBt-r - (Àr).TBLR],

(4.21)

(4.22)

(4.24)

(4.2s)

(4.26)

(4.27)

(4.28)

(4.2e)

(4.30)

(Fs

(-)
t2. x[(i¡.Fs)t - (l-Àz).(ir.Fs)t-r - @).(i¡.Fs)n] )

Fd F)

, , (+) (+,-) (+,-)
Wo = P. V/o (W1-1¡, i¡¡, (EeÆ).(l+i¡) )

Wd=Ws

Policy reaction functions

(RBS/BB) = RBS ftÎ, corÍ-à-*, 9,
(+) (-) (+)

RBF = RBF (F, E, P/P¡)

Identity

ws-H+(B+EQ)-(E.F)

Endogenous variables:

Hd, Ht, i6, Fd, Fs, E, wd, vy's, (RBS/BB), RBF, (B+Ee).

Exogenous variables:

Ee, if, Y, i¿, i¿, P, P¡ TE,IÍf, TR, TR¡-1, TRLR,(if.Fs)t-1, (if.Fs)LR, WGt),
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(GDP/GDP).

The glossary of va¡iable names for the descriptions of the data is briefly presented in

appendix 4.A.

Signs above functional arguments represent the signs of partial derivatives.

Equations (4.20), (4.23) and (4.26), represent the demand for the money base, foreign

assets, and the total outstanding stock of eaming assets, respectively. Equations (4.21)

and (4.24) are the supply equations which determine the money market rate of interest

and the exchange rate. Equations (4.22) and (4.25) represent the equilibrium

conditions in the money and foreign asset markets; equation (4.27) represents the

equilibrium condition for the total outstanding stock of assets in the private sector

portfolio. Equations (4.28) and (4.29) represent the policy reaction functions in terms

of the proportion of government bonds held by the Reserve Bank and the total foreign

reserves of the Reserve Bank. Identity (4.30) represents the portfolio balance

condition. This identity determines the total outstanding stock of bonds and equities in

the private sector portfolio. A consistent solution for equations (4.20)-(4.30)

determines the equilibrium values of these assets.

The estimation results for equations (4.20)-(4.27) arc obtained from the two

stage least squares (2SLS) method, and the results for equations (4.28) and (4.29) are

obtained from the 2SLS instrumental variable (IV) method. The estimation process in

these methods bridges over diff,rculties arising from the identification problem in a

simultaneous system of equations. Since standa¡d regression analysis requires that data

should be stationary, it is important that we test this requirement before we estimate

the model equations. Stationarity of data implies that the mean and variance of

distributions from which the observations are drawn should be unchanging through

time. The stationarity requirement is rarely satisfied for levels of macroeconomic time

series. Most series are subject to a trend which may be referred to as either a stochastic

trend or a deterministic trend.In the former type of trend, variables are referred to as a
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difference stationary process (DSP). That is, they may have a unit root. In the other

type of trend, variables are referred to as a trend stationary process (ZSP). Va¡iables

of the DSP type should be made stationary by first differencing, and variables of the

TSP type by regressing on time, i.e. detrending. For both types of trend, a unit root

test is needed to distinguish between unit roots in data and deterministic trend. In the

analysis of time series with unit roots model residuals do not have the properties

needed for valid testing of the standard regression assumptions. What is needed, then,

is removing the stochastic trend in the data by first differencing.

On the basis of the test results, which suggest the presence of one unit root in

the data used in the model equations, the first difference data are stationary process.

This implies that in the model equations the data are integrated of order one, denoted

as I(1), i.e. all variables are integrated to the same degree. This condition in the

equations implies that the estimated parameters satisfy the long-run relationship

between dependent and explanatory variables in the model. If in the model equations

the residuals are integrated oforder zero, denoted as I(0), then the variables are said to

be cointegrated. The cointegration condition implies that the regression equations

make sense because the dependent and explanatory variables do not drift too far apart

from each other over time. Thus, there is a long-run equilibrium relationship between

them. This condition also implies that an equation in first differences of the form of an

error-correction model is a valid equation. The results of tests for unit roots in the data

are given in appendix 4.8. The test for cointegration is represented by the augmented

Dickey-Fuller statistic, ADF, for each equation.

In regressions reported in this section we employ the LM and Chow statistics

to test for up to fourth order autocorrelation, and for parameter stability, respectively.

The latter test is used to examine whether any instability occurs after the second

quarter 1986 with the removal of all controls on interest rates and bank deposits and

loans. The other test for parameter stability, the Chow* test, represents the stability

criterion, regarding other special dates for the process of deregulation in the demand

and exchange rate equations.
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4.3.1 The money market and interest rate varìability

Empirical interest in the money market equilibrium condition arises because the

interest elasticity of the demand for money and the money multiplier are'of crucial

importance for the effectiveness of monetary policy. Also, the stability of the demand

and supply equations in the money market is always viewed as a necessary condition

for the stability of the monetary transmission mechanism. Instability in the money

market equations makes it impossible to predict the effects on interest rates or on

optimal holdings of money of a given change in: a) the total outstanding stock of assets

and/or income which are treated as scaling va¡iables in the demand equation; b) the

rates of interest on earning assets which are viewed as imperfect substitutes for money;

c) the uncovered return on foreign assets; and, d) the rate of interest on short-term

funds, which is treated as a policy instrument in the post-deregulation period. The

equilibrium condition (4.22) reflects the effects of the changes in the variables outlined

above on both the money market interest rate and the demand for money.

4.3.1a. Demandfor the money base in Australia

The specification of the demand for base money complies with Tobin's (1956,

1969) portfolio approach, using (W) and (Y) as scaling variables. In this approach the

scaling va¡iable (W) in the demand equation implies that, at a given level of risk

preferences of the public, an increase in the total outstanding stock of eaming assets,

which are viewed as risky assets, raises the demand for money. Also, in the demand

equation the uncovered interest return [(EeÆ).(l+i¡)] is included as a determinant. The

inclusion of this variable in the demand equation reflects the fact that if expected

returns from holding foreign-currency assets increased, then the private sector could

substitute their holdings of money in favour of foreign-currency assets. Proxies for the

expected spot exchange rate (Ee) is given in appendix 4.C.

The estimation of the demand for money equation shows instability when the

sample period is extended into the late 1970s and early 1980s. If we leave this equation
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in this state, the reliability of the model will be seriously impaired. To restore stability

over the period extended into the late 1970s, we allowed for a simple modification

using intercept and slope dummy variables. The dummies reflect regulations in the

financial sector and the main financial events over the period that deregulation was in

processto. The equation was expressed in terms of real money balance (IVP) and

estimated using a 2SLS method with Australian data. The estimation results are shown

in table 4.3.1 in the body of this chapter.

The slope dummy, introducing the removal of quantitative bank lending in June

1982, improves the stability criterion, represented by the Chow statistics, and provides

the coefficients with the expected signs in the post-deregulation period. In the period

prior to this date, the coeff,rcient of (W) is of the wrong sign, suggesting that in this

period the limited price variability of earning assets swamps the relationship between

the risk preferences of the public and the demand for money. In this period the t-

statistics for (Y) and (EeÆ).(l+i¡) are not significant; however, since their f-statistics

exceed unity, we retain (Y) and (EeÆ).(l+i¡) for the period 1978:3 to 1982:2 in the

equation. The other dummies in the equation, representing three financial events in the

period 1978:3 to 1993:4, improve the explanatory power of the equation. Using the

intercept and slope dummy variables, the estimation results suggest that the equation

provides a reliable specification of a demand for money function which reflects the

to. To ensure stability in equations (4.20)-(4.30), we take account of dummy variables for the
following events in the financial sector.

l) The removal of interest rate ceilings on all trading bank and savings bank deposits in
December 1980.

2) The ending of quantitative bank lending guidance by the Reserve Bank in June 1982.
3) The floating of the Australian dollar and removing controls on foreign exchange in

December 1983.
4) The removal of all remaining controls on bank deposits, including the removal of

minimum and maximum lerms on deposis and the removal of restrictions on the size of fixed
deposits in August 1984.

5) The removal of the remaining ceilings on bank interest rates, with the exception of owner-
occupied housing loans under $100,000 in April 1985.

6) The reduction of the SRD ratio to zero and transferring the SRD funds to non-callable
deposits in September 1988.

The modification of the model equations necessitates using dummy variables based on the
financial events, outlined above. Of the six financial events, those outlined by items 2 and 5 are
considered with both intercept and slope dummies, and the last item only with a slope dummy in the
model equations. The other financial events are included using intercept dummies in the model
equations.
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Table 4.3.1: Demand for the money base, (HÆ), equation (4.20)

Hd = p. ¡d [tl, 1ne/El. ìr.rr), 
(;] 

tÍi],
Sample period: 1978:3 to 1993:4

Dependent variable: log(FlÆ)

Explanatory
variables Coefficients t-statistics

Period 1978:3 to 1982:2

log ( irn)

1og[ (Ee/E) .

los (Y)

1og (r^r/P)

Dummy (1- )

( L+i¡ )

Period 1982:3 to 1993:4

log ( im)

1og[ 1ne/E) . (1+i¡)l
log (Y)

1og (vülP)

Dummy ( 4 )

Dummy ( 5 )

7 .94

-.244
-.2s0

.345

-.056
.064

6.70
-.048
-.347

.363

.028

-.041_

-.058

(3.94) ***

( -3 .46 ) 
***

(-1.46)*
(1, .29 ) *

(-2.24)**
(3.59)***

(9.76)***
(-3.25) ***

(-1.93)**
(6.16)*"*
(4.39)***

(-5.12)***
(-6.97)***

g2 = .981-
DW = 2.06
LMI- = .327 LM4 = 5.68
Chow = .319, (.985)
Chow* = .283, (.991-)
ADF = -7 .87

Note:
1. Two-stage least squares estimation: 2SLS.
2. Dummy(l) takes the value of unity before 1980:4, and zero thereafter.
3. Dummy(4) takes the value of unity before 1984:2, and zero thereafter.
4. Dummy(5) takes the value of unity before 1984:4, and zero thereafter.
5. 1r'**¡ significant at lhe 997o level,

(**) significant at the 95Vo level,
(*) signif,rcant a¡theg0qo bvel.

6. The critical values of 72 for LMl (with d.f.=1¡ and LM4 (with d.f.=4) statistics atthe 5Volevel
of significance are respectively 3.84 and9.49.

7. The Chow* statistic shows the parameter stability criterion after removing all controls on bank
deposits in 1984:3.

8. The P-values for the Chow statistics are represented in parentheses.
9. The critical value for ADF at the t%o significance level is 4.61.
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portfolio approach and the importance of the uncovered returns on foreign assets

implied by the portfolio balance theory.

43.1b. The market determined rate of interest in Australia

The equilibrium condition in the money market is associated with another

equation, representing an inverse functional form of the supply of the money base. In

this equation the money market rate of interest, (i¡n), is treated as a dependent variable

which is affected by the other rates of interest in asset markets and the supply of the

money base. An interest rate instrument for monetary policy, i.e. the rate of interest in

the short-term cash market, (i), is viewed as the policy variable which affects the

market determined interest rate, (i¡), which in turn affects the demand for the money

base, (HÆ), via equation (4.20). The estimation results are given in table 4.3.2.

Equation (3.21) was estimated with Australian data from 1978:3 to 1993:4,

using the 2SLS method. The coefficients of the interest rates, (i/, (i¡) and (i¿) are of

expected sign and are significantly different from zero. The parameter stability test, i.e.

the Chow test, suggests that we cannot reject the hypothesis of stability at the 5Vo level

of significance. All the explanatory interest rates in the equation are treated as

exogneous. When the loan rate was treated as an endogenously determined rate of

interest, and (i¿) was replaced by its estimated values obtained from a reduced form

equation, the f statistic of the coefficient of (i¿) reduced sharply. This is probably

because the loan rate is determined under a different condition than the Walrasian

market-equilibrating interest rate, which is necessary for all the equilibrium conditions

in asset markets.

In the estimated equation the coefficient on the money base is negative. One

interpretation is that the monetary authorities hold the money base at the level

determined by the private sector's demand for transaction balances, i.ø. they reduce the

supply of base money to meet the private sectors' desired holdings of money balances

at a higher rate of interest. This treatment of the monetary policy implies that the

supply of base money is demand determined, but at a price set in the money market.
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Table 4.3.2: Estimation results for the interest rate equation (4.21)

(+)
id,

(+)
i¡,l_m

(+)
(-)
H)

(+)
( ia,Lm

Sample period: 1978,,3 to 1993:4

Dependent variable: 1og ( im)

Explanatory
variables Coefficients t-statistics

Ios ( i¿)

log ( ia)

los(it)
los (H)

L.66

.779

.204

.12L

- .196

(3 .12 ) 
***

(9.2)***

(2.50)***

(1.60)*

(-3.36) ***

Note:
1. Two-stage least squares estimation: 2SLS.
2. For the statistics see footnotes of table 4.3.1

p2 = .955
Dhl = L.97
LM1 = .708 LMA = t7 .87
Chow = .506, (.7701
ADF = 8.75
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This is because the monetary authorities have difficulties in thinking of monetary policy

in terms of nominal monetary aggregates. Instead, they rely on an apparent conelation

between the market determined rate of interest, (i¡'), and a policy instrument such as

the rate of interest in the short-term cash market, (ia).

4.3.2 The loreígn asset tnarket and exchange rate determinalíon

The net foreign assets of the private sector are determined by private sector

foreign borrowing less private sector lending abroad. It is assumed that the net foreign

borrowing, denominated in foreign currency, is demand determined, í.e. the foreign

sector supplies in full the amount of foreign debt demanded by the private sector at a

given rate of interest (i¡). This is a consequence of the small country assumption, so

that changes in the domestic demand for foreign assets have no feedback effects on

world economy (i.e. the foreign sector), and the supply of these assets by the world

economy is exogenous to the domestic economy. This assumption implies that

Australian agents in the foreign sector may raise or lower their borrowing (lending)

without a perceptible influence on the international f,rnancial markets, and that their

foreign counterparts merely react to a given market situation.

In the model the nominal spot exchange rate is assumed to be responsive to

shifts in the real exchange rate which reflects movements in the current account

balance, and hence its components: the trade balance and the income stream from

holding foreign assets. There are two expectations relationships in the model. The first

takes account of the conventional relationship underlying the portfolio balance model,

in which (assuming static expectations) current account flows affect exchange rates

through their impact on the total outstanding stock of assets, (\V), and the expected

future spot rate is tied down by an expectations mechanism for uncovered returns on

foreign assets, (EeÆ).(1+i¡). The second expectations mechanism allows for

unexpected changes in the current account which are ¿Nsumed to provide information

about shifts in underlying determinants that necessitate offsetting shifts in the real

exchange rate in order to maintain current account equilibrium in the long run. The
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model of exchange rate determination with the expectations mechanisms outlined

above is specified by equations (4.23) and (4.24). The estimates of these equations are

presented in the following subsections.

4.3.2a. Australian private sector demandfor netforeign assets

In equation (4.23) the specification of the demand for net foreign borrowing,

r.¿. domestic-currency denominated foreign debt, (Fd.E), allows for the effects of a

current account deficit or surplus through changes in the total outstanding stock of

assets, (V/), and imperfect substitutability between domestic and foreign assets. As we

have already noted, these assumptions comply with the portfolio balance theory of

exchange rate determination. In keeping with the other assumption in this theory the

expectations mechanism in equation (4.23) is specified by uncovered returns on foreign

assets, (EeÆ).(1+i¡).

In this equation it is assumed that the net foreign borrowing of the private

sector is positively related to the domestic interest rate, (i1n), and negatively related to

the uncovered interest return, (EeÆ).(l+i¡). This is because as the domestic interest

rate rises, given that the expected foreign interest rate remains unchanged, the private

sector would borrow abroad and lend domestically rather than abroad. This means that

the net foreign borrowing of the private sector, represented by the foreign borrowing

less foreign assets, increases as the domestic interest rate rises relative to the expected

foreign interest rate. Also, a fall in the uncovered interest return, (EeÆ).(l+i¡), given

that the domestic interest rate remains unchanged, increases the net foreign borrowing.

In equation (4.23) the relationships with respect to real income, (Y), and the total

outstanding stock of the assets in the private sector portfolio, (W), are ambiguous.

Real income as an indicator of domestic investment activity is expected to be positively

related to the net demand for foreign borrowing. Flowever, real income and interest

rates are related in the analysis of the real sector which is not considered here. To the

extent that a higher (Y) is associated with a lower (i*), this would, cet. par., induce

the private sector to borrow domestically. Also, as will be shown in the forthcoming
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discussion, a higher (V/) may be associated with a lower or higher uncovered interest

differential, {(1+i-){EeÆ).(l+i¡)}. A lower interest differential induces the private

sector to borrow domestically, and a higher interest differential induces them to

borrow abroad. Table 4.3.3 shows the results of a 2SLS estimation of equation (4.23).

All the coefficients are significantly different from zero, and the coefficients of

(i-) and (EeÆ).(l+i¡) in the post-deregulation period and of (i*) in the pre-

deregulation period are of expected signs. The slope and intercept dummy variables are

needed to bring about the parameter stability of the equation. In the pre-deregulation

period, the sign of the coeffrcient of the uncovered interest return is the opposite of

that expected. This shows that in this period and/or in the pre-float period the effects

on foreign assets of the uncovered interest differential were subject to domestic

monetary policy, regarding a managed exchange rate regime and the restrictions

imposed on domestic interest rates. This is when the Reserve Bank fine tunes the

foreign asset market, using its monetary policy instruments, by changing the exchange

rate and./or the domestic interest rate. That is, if foreign interest rates fall relative to

domestic interest rates, then it would pay to borrow abroad which increases net foreign

borrowings which, ceteris parebus, causes the exchange rate to depreciate. In these

circumstances the Reserve Bank intervened to appreciate the exchange rate, and hence

to reduce the demand for net foreign borrowing, tfd.gl.

The actual value of the coefficient of the uncovered interest return in the post-

deregulation period implies that a one percent increase in that interest return reduces

the demand for foreign borrowing more than 0.6 percent. This seems reasonable for

the expected capital mobility under a deregulated financial system. In equation (4.23)

the coefficients of the real income, (Y), and the total outstanding stock of assets, (W),

are respectively negative and positive. As argued above, the signs of these coefficients

show that a higher (Y) is consistent with a lower (im), and a higher (W) is consistent

with a lower interest differential, or with a lower uncovered interest return,

@eÆ).(l+i¡). The relationship between (W) and the uncovered interest return on

foreign assets will be described shortly.
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Table 4.3.3: Demand for foreign borrowings, (F.E)/P, equation (4.23)

(+) (+)

1pd.e¡ = p. ¡d (t, (Ee/EÍ-.',r*rr), t;l ,^Í;il

Sample period: 1978:3 to 1993:4

Dependent variable: 1og{ (F. E) /P}

Explanatory
va¡iables Coefficients t-statistics

Period 1978:3 to 1985:2

1og ( im)

log[ (Ee/E). (L+i¡) I

log (Y)

1og (v'rlP)

Period 1985:3 to 1993i4

1og ( im)

log[ (Ee/E) . (1+i¡)J

1os (Y)

log (vülP)

Dummy ( 5 )

Dummy ( 7 )

47 .5

.7 46

1.52

-7.63

L.46

1_.01_

.287

- . 61_5

-L.00

.1-r2

.31_0

.L29

(9.3 ) ***

(5.5)***

(2.741***

( -16 .7 ) 
***

(9.3)***

( .1s0 )

(6.4)***

(-L.42)"

(-1-.65)*

(2.35)**

(5.6)***

(l-.go)**

92 = .988
DW = L.'12
LM1 = .9t9 LM4 = 2.42
Chow = .492, (.906)
Chow* = .23L, ( .995 )
ADF = -6.71-

Note:
1. Two-stage least squares estimation: 2SLS.
2. Dummy(5) takes the value of unity before 1984:.4, and zero thereafter
3. Dummy(7f,takes the value of unity before 1988:3, and zero thereafter.
4. The Chow' statistic shows the parameter stability criterion after floating the exchange rate in

1983:4.
5. For the statistics see footnotes of table 4.3.1.
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4. 3.2b. Exchange rate determinatíon

Given that net foreign borrowing, denominated in foreign cunency, (F), are

demand determined, the exchange rate equation (4.24) takes account of the

determinants of the exchange rate in a conventional Dombusch-Frankel model and the

expectations mechanism in the Hooper and Morton's (1982) model. As we have

already noted, in the latter model the expectations mechanism is specified by shifts in

the long-run equilibrium real exchange rate. The determinants of the exchange rate in

equation (4.24) are assumed to be effective in the supply side of the foreign asset

market. The expectations mechanism in equation (4.24) represents the effects of the

determinants of the equilibrium real exchange rate via the components of the current

account balance, denoted by the trade balance, (TB), and the income stream from

holding foreign assets, (if.F). In this equation unexpected changes in the trade balance

are used as an indicator of real shocks requiring adjustments in the real exchange rate.

The estimation of equation (4.24), using the determinants of the long-run

equilibrium real exchange rate, requires that we should provide an estimation for the

determinants of the unexpected changes in the trade balance and in the income stream

from holding foreign assets. The estimation of the following equation for the real

exchange rate provides the terms needed for the determination of unexpected changes

in the trade balance.

E'r = E'0 - t.E [TB1 - (l-I)TBr-1] + t.]r,.TB¡¡¡.t (4.31)

The estimation results for equation (4.31) are shown in table 4.3.4, using the

IV method for the 2SLS estimates. As a proxy for the equilibrium real exchange rate,

(E'), we used the spot exchange rate, (E), multiplied by the ratio of OECD consumer

price index to Australia's implicit price deflator for gross domestic product. Deflating

the trade balance Uy tràO growth in domestic nominal GDP, denoted by (TB/YT),

improved the statistical fit of the equation. Equation (4.31) was estimated for different

values of (1,) ranging between 0 and l. The equation's statistical fit is maximizpd for a

value equal to L-0.25. With this value the long-run equilibrium balance of trade deficit

lt4



Table 4.3.4: Equilibrium real exchange rate, (E'), equation (4.31)

E't = E'0 - r. t [ (TBIYT)¡ - (1-X). (TB/YT)¡-1J +

t.1,. (tg/YT) r,n. t
Sample period: 1978:3 to 1993:4

Dependent variable: log (E't)

Explanatory
variables Coefficients t-statistics R'2 DvrI

(1,-.01)

Et (rB/Yr) r- (1-X) . (rB/Yr) ¡-11t (Time trend)

.095
6.53
.0027

( . 311)
(2 .02) * *

(.423)
.822 1_.80

(I- .25 )

>[ (rBlYr) r- (1-f ) . (rBlYr) ¡-11t (Time trend)

.040
2.26
.0L22

( .1s6 )
(1.50 ) *
(L.61-)*

.872 L.89

(I=.50)

>[ (TB/YT) r- (1-],) . (rB/YT) ¡-1Jt (Time trend)

.008

.630

.009

(.038)
( .640)
(1.02)

.875 1.98

(À= .75 )

E[ (TBIYT) r- (1-]u) . (rBlYT)t-rl
t (Time trend)

.0002

.280

.0075

( .001-)
( .401)
(.8t2)

.875 1.99

(î,=. 99 )

> t (rBlYr) r- ( 1-I) . (rB/Yr) ¡-11t (Time trend)

.0001_

.1_78

.00699

(.0007)
( .3271
(.7321

.874 2.00

.01-22
f or À=0 .25 (TB/YT) 

"* 
= = -0.021-6

(-2.26) . (0.2s)

E' = 0.04 - (-2.26).> t (TB/YT)¡ - (1- 0.25) . (TB/YT)¡-1J +

(-2.26) . (0.2s) . (-0.0216) .r
Note:
l. Two-stage least squares estimation, using IV method.
2. For the t-statistics see footnote of table 4.3.1.
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is equal to {.0215586.YT, or about -2.16 per cent of the trend growth of nominal

GDP.

Using the values (1F0.25) and (TB/YT)= {.0215586, we replace the term

reflecting cumulative unexpected changes in the trade balance in equation (4.24)by

rBII = f. >[ {(TB/YT)r - (0.75).(rB/Yr)¡-1} - (0.25).(-0.021ss86)} ] (4.32)

where (t) is a negative coefficient.

The other equation for the real exchange rate, using the terms required by the

income stream from holding foreign assets, (if.F), provides data for unexpected

changes in this flow which is a non-stationary process, both in levels and in first

difference. That is, the process is not integrated of order one. Since the data for (i¡.F)

is integrated of order one, in equation (4.24) we replace the non-stationary process for

'the cumulative unexpected changes in the interest income from holdings of foreign

assets' by (if.F).

The results of the estimation of the exchange rate equation (4.24), using the

terms (TBID reflecting unexpected changes in the trade balance and (i¡.F) the income

stream from holding foreign assets, are shown in table 4.3.5.

Table 4.3.5 gives the results of a 2SLS estimation of equation (4.24). The shift

dummy, introducing the floating of the Australian dollar in December 1983, and the

other two intercept dummies, improved the parameter stability criterion in the

equation. The results show that the coefficients of the real interest rate differential,

(i--r)-(i¡-æ), in the post-float period, and of (i¡.F) in the pre-float period, are

incorrectly signed. This, for the real interest rate differential, possibly reflects

measurement problems. This was also the problem in the empirical findings of Blundel-

rWignall et al. (1993), for the weighted-average real interest rate of foreign assets. In

the findings of Blundel-Wignall et al. the inclusion of the Japanese rate was treated as

the cause of this problem. In the model under discussion a weighted average of four

foreign short-term interest rates, including the US and Japanese rates with weights

equal to ll3, and the UK and German rates with weights equal to 116, provides a proxy
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Table 4.3.5: Estimation results for the exchange rate equation (4.24)

(+) (-) (-) (-)
E - E ( (P/P¡) , (i*-n) - (i¡-?r¡) , TBII, (if .F) )

Sample period: 1978:3 to 1993:4

Dependent variable: logr (E)

Explanatory
variables

Period 1978:3 to 1983:3

1og (P/P¡)

1og(i¡.F)

Period 1983:4 to 1993:

1os(P/P¡l

(im-tr) - (i¡-æ¡ )

1og(i¡.F)

TBTI

Dummy ( 4 )

Dummy ( 5 )

-.008(-.116)-.02L(-.306)
2.79(11.3)***2.\9

( l-l- .3 ) ***

3ã l 
...-.0(8.

r3?18r"".
.203(9.97)***

-.793(-3.70)***

-.1,9(-13.

-.288(-L . 1_6 )

rz?8?r...

ér.8+) 
* * *

-7.65(-3.59)***
-.2L1-(-2.72\***
-.108
(-1_l_.9 ) 

***

Ft2=
Dltl =
LM1 =
LM4 =
Chow
Chow*
ADF =

59
.61_
.25
403, ( .927ì,
464, (.891)
6.22

i¡ ***

),¡ ***

-.1-l-(-2.7

p2 = .964
DW = L.57
LM1 = 2.92
LM4 = 3.90
Chow = L.04, (.429)

58.9
1.

2
3

=- Chow* =.430, (.924)
ADF = -6.22

Note:
l. Two-stage least squares estimation: 2SLS.

2. Dummy(4) takes the value of unity before 1984:2, and zero thereafter.
3. Dummy(5) takes the value of unity before 1984:4, and zero thereafter.
4. The Chow* statistic shows the parameter stability criterion after floating the exchange tate, over

two subsamples of the data before and after 1985:2.

5. For the statistics see footnotes of table 4.3.1.
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for the foreign interest rate, (if). The weights are of the same value as specified by the

AEM model. This calculation of the weighted-average foreign interest rate possibly

reflects the same problem as identified by Blundel-Wignall et al. However, the

coefficient of the real interest rate differential in the post-float period is significantly

different from zero, suggesting that the impact of this variable on the exchange rate,

(E), is important. The wrong sign for (i¡.F) in the shorter pre-float period reflects the

problem arising from managed exchange rate. Also in the other regression using (P/P¡)

as an explanatory variable in the post-float period, the coeffrcient of the relative prices,

(P/Pf), in this period is insignificant and unexpectedly negative. In the pre-float period

the relative prices,(P/P¡), is shown as the major determinant of the exchange rate. The

insignificant coefficient of this term in the post-float period may reflect the fact that the

long-run purchasing power parity, PPP, condition is no longer valid in this period. This

result is consistent with international evidence on PPP surveyed by MacDonald (1988).

The evidence indicates that the models which include the PPP condition as a long-run

determinant of the exchange rate performed reasonably well prior to 1980; however

when data from 1980s are included in the analysis, the models typically fit poorly.

The estimation results for equation (4.24) in the period 1983:4 to 1993:4 are

given in table 4.3.6. A 2SLS estimation of this equation has provided results which are

close to those represented in the previous estimation, shown in table 4.3.5.In both the

estimations the term, (TBII), reflecting cumulative unexpected changes in the trade

balance, is a reliable indicator for real shocks requiring adjustments in the real

exchange rate. This term also reflects the fact that an improvement in the trade balance

causes the exchange rate to appreciate, i.e. the nominal exchange rate (E) falls. This

corresponds with the assumption implied by the Marshall-I-erner condition in a small

open economy. The positive sign of (i¡.F) in both the estimations shows that an

increase in interest payments of foreign debt will tend to depreciate the exchange rate,

that is (E) increases.
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Table 4.3.6: Estimation results for the exchange rate equation (4.24)

Sample period: 1983:4 to 1993:4

Dependent variable: log (E)

(+) (-) (-) (-)
(P/P¡l , (im-tr) - (i¡-?r¡) , TBII, (if .F) )

Coefficients t-statistics

E=E (

Explanatory
variables

(im-r) - (i¡-ru¡)

Ios ( i¡. F)

TBII

Dummy ( 4 )

Dummy ( 5 )

L.75

.009

.2L0

-.925

-. L89

- . l_1_6

p2 = .752
DV'I = 1.81-
F = 20.2
ESS = .075

(1-0.6)***

(3.02) ***

(9.69)***

(-3 .91-) ***

(-2.45) ***

(-9.91-) ***

Note:
l. Two-stage least squares estimation, using IV method.
2. Dummy(4) takes the value of unity before 1984:2, and zero thereafter
3. Dummy(S) takes the value of unity before 1984:4, and zero thereafter
4. For the t-statistics see footnote of øble 4.3. L
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4.3.3 Demand for the totøl outstanding stock of assets ín Aastralia and the

repercussion effects of the portfolío-babnce condítion

The total outstanding stock of assets, (W), in the model allows for holding

money as a non-interest-bearing asset, and as an alternative store of value to the

holding of interest-bearing assets: government bonds, equities and foreign assets. As

explained in section 2, the simplified model with a reduced number of assets, i.¿.

money and foreign assets, should reflect the repercussions induced by changes in the

outstanding stocks of excluded assets: bonds and equities. Changes in these assets

occur in response to changes in the rates of interest in the asset markets. Given that

assets are imperfectþ substitutable, the repercussions in the model are represented by

the behavioural equation for the total outstanding stock of assets, equation (4.26),

which allows for changes in (W) in response to changes in the rates of interest on

earning assets, (i*) and (EeÆ).(l+i¡). Equation (4.26) is specified in the form of a

partial adjustment model and estimated, using the 2SLS method. The results of the

estimation are given in table 4.3.7.

In this equation the GDP price deflator, (P), is proxied by the cumulative values

of a purely random process, using a trend eliminating method. The cumulative series of

residuals, rj, are obtained from regressing (P) against a trend variable, (t); and Xe¡ is

used for the price index in equation (4.26). The process Ie¡ is integrated of order l,

i.¿. its first difference is stationary. The estimation results show that all the coefficients

are significantly different from zero apart from (EeÆ)(l+i¡) which has a t-ratio of

-l.OO2. However, since the t-ratio of this variable at least exceeds one in absolute

value we retained the variable in the equation. The stability criterion, the Chow

statistic, shows that at the 57o level of significance we cannot reject the hypothesis of

stability of the coefficients. This is achieved by a dummy variable used for the effects of

the removal of interest rates ceilings in April 1985.

The results show that the coefficient of the lagged value of (W) is of expected

sign. The sign of other coefficients in equation (4.26) were treated as ambiguous. This

is because the interest rates (i-) and (EelE).(l+i¡) are assumed to be directly related to

120



Table 4.3.7: Demand for the total outstanding stock of assets (W), equation
(4.26)

(+)
(W) = f, ( vü(-1),

Sample period: 1978:3 to 1993;4

Dependent variable: log ( PF)

Explanatory
variables

t:l trì t
im (EelE) . (1+i¡) ,

l
P

Coefficients t-statistics

[1og (w) ] (_1)

1og (im)

los[ (Ee/E). (]-+if ) l

P

Dummy ( 6 )

4.89

.8L7

-.t78

- .486

-1.. 6L

-.L76

(1.99)***

(14.5)*"*

(\-2.261**

(-L.002)

(-2.491***

(-2 .42)**"

R2 = .96t
DVrI = 2 .09
Durbin'shalt.=-.383
LM1 = .1"51 LM4 = 5.56
Chow = .609, (.722\
ADF = -8.02

Note:
1. estimation:2SlS.
2. ue of unity before 1985:2, and zero thereafter

3. tnotes of table 4.3.1.
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holding bonds and foreign assets, respectively, and inversely related to holding their

substitute assets in the private sector portfolio. Changes in the total outstanding stock

of assets, (W), in response to an increase in (i-) represent the combination of the

changes required by an increase in holding bonds, a fall in holding money and equities,

and a rise in holding net foreign borrowing. Also, an increase in (EeÆXl+i¡) reduces

net foreign borrowings, which increases total wealth, and reduces the holdings of

money, and domestic bonds and equities, which reduce the total wealth. The aggregate

effects of changes in either of the interest rates (i¡¡) and (EeÆ)(l+i¡) on total net

worth in table 4.3.7 is shown to be negative. This result for (EeÆXl+i¡) is consistent

with the results shown in table 4.3.3.In this table a higher (W) was considered to be

associated with a lower uncovered interest return (EeÆ)(l+i¡), which raises foreign

borrowings.

The ambiguity for the sign of the coefficient of the price index (P) in equation

(4.26) arises because the net effect of an increase in the price level is an increase in the

flow demand for money, which has as its counterpart a reduction in the flow demand

for earning assets. In table 4.3.7 the net effects of an increase in the price level on the

total outstanding stock of assets is shown to be negative.

4.3.4 Policy reaction functions

Policy reaction functions, equations (4.28) and (4.29), represent the Reserve

Bank's intervention in the domestic and foreign asset markets. In the domestic earning

assets market the ratio of the Reserve Bank's holdings of government bonds to the

total issued interest-bearing government debt, (RBS/BB), may change as a result of: l)

open market operations by the Reserve Bank; and,2) a budget deficit or surplus of the

Commonwealth government. Equation (4.28) implies that the Reserve Bank manages

auction-market credit in response to interest rate variations, and in terms of its

counter-cyclical and anti-inflationary goals. The stabilizing policy in the domestic

earning assets market requires that the ratio (RBS/BB) should change in a manner

consistent with the variations of the money market interest rate, which is induced by
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changes in the demand for money or the interest rates (id) and (i¡). This consistency

arises from the so-called market oriented approach to the implementation of the

monetary policy in a liberalized financial system.

Equation (4.29) implies that the Reserve Bank manages the domestic market

for foreign assets in response to an unexpected appreciation or depreciation of the

exchange rate, and to unexpected changes in net foreign borrowings and relative

prices. The implication of this policy function is that the Reserve Bank's holdings of

foreign assets change to prevent large fluctuations in the stock of foreign debt having

an impact on the value of domestic currency. This value is affected by changes in the

exchange rate, net foreign borrowing and relative prices, and by the level of the

Reserve Bank's foreign reserves. Equation (4.29) reflects the fact that the Reserve

Bank's holdings of foreign reserves change in a manner consistent with changes in the

market values of the real exchange rate.

A theoretical generalization of the model of the financial sector with the policy

variables (RBF/BB) and (RBS) requires that: l) the interest rate equation (4.21)

should include the effects of the ratio (RBF/BB); and, 2) the exchange rate equation

(4.24), should incorporate the effects of (RBF). Using a standard Granger-causality

test, the postulated hypotheses are: I) that changes in the (RBF/BB) ratio cause

changes in (i-); and,2) that changes in (RBF) cause changes in (E).

The results of the estimation of equations (4.28) and, (4.29), using the (IV)

method for 2SLS estimates, and the Granger-causality tests are given in tables in the

body of this section.

Tables 4.3.8,4.3.9 and 4.3.10 present the estimation results for equation

(4.28), using different indicators for the Reserve Bank's counter-cyclical goal. These

indicators are concemed with the cyclical variability of GDP, of the employed labour

force, (LF), and of the average productivity, (YP). The indicators are specified by

(Y/Y), (LFILF) and (YP/YP), respectively. (Y), [f¡ and 1W¡ are the trend growth

of the variables, and are obtained from the following standard equations.
ro. t

Y=Yo.e (4.33)
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ilF=LFo.e
rl't

(4.34)

F=YP6.e
r2.t

(4.3s)

where

ro = the growth rate of GDP, Y,

rl = the growth rate of employed labour force, LF,

12=thegrowth rate of productivity ,ilLF,
i=v¡rr*iF,
Yo = the initial value of GDP,

LFg = the initial value of the employed labour force,

YPg = the initial value of the average productivity of the labour force,

The results in tables 4.3.8,4.3.9 and 4.3.10, using (Y/Y-), (LFILÐ and(YP/YP)

respectively as the different indicators for the Reserve Bank counter-cyclical goal,

show that the coefficients are of expected sign and are significantly different from zero.

Also the estimated equations satisfy the criterion of parameter stability at the l%o level

of significance. The dummy variable in the regressions reflects the effects of the ending

of quantitative bank lending guidance in June 1982. This dummy variable improved the

diagnostic statistics for the estimated coefficients. The GDP price deflator, (P), in the

estimated equations was replaced by the same cumulative residuals as used in the

estimation of equation 4.26, presented in the previous subsection.

The value of coefficients in 4.3.9 and 4.3.10 are similar, suggesting that either

of the cyclical goals, represented by (LF/LÐ or (YPIYP), together with an anti-

inflationary goal and the variability of the interest rate can be used satisfactorily in the

determination of the policy variable (RBS/BB). The values of coefficients in table 4.3.8

are different from those in the two other tables. In the regression using the counter-

cyclical variable (Y/Ð, the elasticity of the policy variable (RBS/BB) with respect to

the interest rate, (irrr), is lower than the other two regressions, while the coefficient of

the anti-inflationary target is higher. These results suggest that the policy variable
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Table 4.3.8: Estimation results for Reserve Bank intervention function in
domestic financial markets, equation (4.28)

(-) (-)_ (-)
(RBS/BB) = RBS (im, GDP/ GDP, P )

Sample period: 1978:3 to 1993:4

Dependent variable: 1og (RBS/BB)

Explanatory
variables Coefficients t-statistics

logr (im)

los (Y/Ð

P

Dummy ( 2 )

-1_.85

-.L64

-5.88

-1,0.32

-.81_9

(-5.95)***

(-L.3L)*

( -3 .71 ) 
***

(-6.39)***

(-9.4?)**"

P2=
Dhl =
F-
Chow
ESS = 3.15

Note:
1. Two-stage least squares estimation, using IV method with Fair correction for serial correlation.
2. Dummy(2) takes the value of unity before 1982:2, and zero thereafter.
3. The critical F-value for the Chow test, [with (30,25) d.f.] at the l7o level of significance is 2.53.
4. For the t-statistics see footnote of table 4.3.1.

.7 68
2.06

36 .4
= 2.57
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Table 4.3.9:Estimation results for Reserve Bank intervention function in

domestic financial markets, equation (4'28)

(RBS/BB) = RBS

Sample period: 1978:3 to 1993:4

Dependent variable: Iog (RBS/BB)

(-) (-)- (-
( im, T'F / LF, P

Coefficients
Explanatory
variables t-statistics

1og ( im)

(r,F/ilF)

P

Dummy ( 2 )

-.732

- .456

-.009

-7 .20

-.525

(-]-.27 )

(-2.57)***

(-1-.61-)*

(-2.99)"**

(-2.60) ***

Note:
1. Two-stage least squares estimation, using IV serial correlation'

2. Dummy(2) takes the value of unity before 19

3. The cyclical variability of the-employed which is treated

as a purely .*oom'räJr, äit¿, r,ätiõé, is the ratio

R2 = .747
DW = 2.27
F = 32.5
Chow = 2.68
ESS = 3.4

(LF/LÐ.
4. The critical F-value for the Chow test, [with (30,25) d.f.] at the l7o level of significance is 2'53'

5. For the t-statistics see footnote of table 4'3'1'
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Table 4.3.10: Estimation results for Reserve Bank intervention function in
domestic financial markets, equation (4.28)

(-) (-)_ (-)
(RBS/BB) = RBS (im, YP/ YP, P )

Sample period: 1978:3 to 1993:4

Dependent variable: log (RBS/BB)

Explanatory
variables Coefficients t-statistics

1og ( im)

(YPlYP)

P

Dunmy (2 )

-.726

- .462

-.009

-7 .26

-.529

(-L.26',)

(-2.59)***

(-1-.60)*

(-2.93)*"*

(-2.64\***

92 = .747
Dhtr = 2.27
F = 32.5
Chow = 2.6'l
ESS = 3.44

Note:
1. Two-stage least squares estimation, using IV method with Fair correction for serial correlation.
2. Dummy(2) takes the value of unity before 1982:2, and zero thereafter.
3. The cyclical variability of the average productivity of employed labour fource is a stationary

process which is treated as a purely random series, and, hence, is proxied by the cumulative

values of the ratio (YP/YP).
4. The critical F-value for the Chow test, [with (30,25) d.f.] at the t%o level of significance is 2.53.

5. For the t-statistics see footnote of table 4.3.1.
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(RBS/BB) is more relevant to the financial sector than to the real sector. This possibly

arises from the increased role of the interest-bearing debt of the Commonwealth

government, (BB), in the determination of the appropriate stance of the monetary

policy that aims to stabilize the nominal interest rates in financial markets.

In the other policy reaction function, equation (4.29), we examine the Resrve

Bank's intervention in the domestic market for foreign assets. Tables 4.3.11 and 4.3.12

represent the estimation results for equation (4.29), using the real exchange rates

calculated as ($A/$US).(PUSÆA) and the nominal exchange rate (gA/gUS) as the

explanatory variables. Also in this equation the private sector borrowing, (F), was

replaced by the total net foreign borrowings, (FT), represented by the sum of the

private sector and the public sector net foreign borrowings. This is because the

Reserve Bank's holdings of foreign assets are treated as responsive to the variations of

the total borrowings of the domestic economy.

In the estimation of equation (4.29) a slope dummy va¡iable improves the

diagnostic statistics of the estimated coefficients. This dummy is used to show the

effects of the floating of the exchange rate in December 1983. The estimated

coefficients satisfy the criterion of parameter stability, the Chow statistic, at the 5Vo

level of signif,rcance. The results show that the coefficients for the nominal and real

exchange rates are significant only in the post-float period. The coefficient for relative

prices in table 4.3.12 is significant only in the pre-float period. This result is consistent

with the results obtained from the estimation of the exchange rate equation (4.24). In

this equation the coefficient of the relative prices, used as a proxy for long-run

purchasing power parity, was also significant only in the pre-float period. The

estimated equations satisfy the criterion of the parameter stability.

The estimation results in tables 4.3.11and 4.3.12 show that the coefficients for

the real and nominal exchange rates are of the same size. The coefficients of the net
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Table 4.3.L1: Estimation results for Reserve Bank intervention function in
domestic markets for foreign assets, equation (4.29)

(

(RBF) = RBF ( E-(

Sample period: 1978:3 to 1993:4

Dependent variable: log(RBÐ

Explanatory
variables Coefficients t-statistics

-) (+)
Pt/P), FT )

Period 1978:3 to 1983:4

1os (FT)

Period 1984:1 to 1993:4

3.57

.5s4

4.49

-7.25

.472

(2.99) ***

(4.291***

(3.99)***

(-3 .25 ) ***

(4.69)***

1oglE. (P¡lP) J

1og (FT)

92 = .94
DW = L.85
Chow = I.296
ESS = .6L9

Note:
1. Two-stage least squares estimation, using [V method with Fair correction for serial correlation.
2. \\e critical F-value for the Chow test, lwith (30,25) d.f.] at the 57o level of significance is L92.
3. For the t-statistics see footnote of table 4.3.1.
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Table 4.3.12; Estimation results for Reserve Bank intervention function in
domestic markets for foreign assets, equation (4.29)

(+) (+)
FT, (P/P¡) )

(

(RBF) =RBF(E,

Sample period: 1978:3 to 1993:4

Dependent variable: log (RBF)

Explanatory
variables Coefficients t-statistics

Period 1978:3 to 1983:4

log (P/P¡l

1og (FT)

Period 1984:1 to 1993:4

1og (E)

1og (FT)

7 .37

4.87

.1_90

3.22

-r.25
.602

(3.90)***

(2 .53 ) 
***

(1.01-)

(3.17)***

(-3.29) ***

(6.39)***

p2 = .948
DW = l-.85
Chow = 1.t34
ESS = .564

Note:
1. Two-stage least squares estimation, using [V method with Fair correction for serial correlation.
2. T)ne critical F-value for the Chow test, [with (30,25) d.f.] at the 57o level of significance is 1.92.
3. For the t-statistics see footnotes of øble 4.3.1.
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foreign borrowings, (FT), in these equations are different. The coefficient of (FT) in

table 4.3.12 is larger. One reason is that, in the absence of the long-run purchasing-

power-parity condition, the Reserve Bank's holdings of foreign reseryes are expected

to be more responsive to the increased foreign debt in the post-float period than in the

pre-float period. The results of estimated equation, shown in table 4.3.11, implicitly

allow for this condition by treating the relative prices as the deflator of the real

exchange rate in the post-float period. Other regressions were run replacing the US

consumer price index by the OECD consumer price index in the calculation of the

relative prices and the real exchange rate. There were no significant changes in the

results.

Tables 4.3.13 and 4.3.14 show the Granger-causality tests for the postulated

hypotheses that: 1) changes in the policy ratio (RBS/BB) cause changes in (irrr); and,

2) changes in the policy va¡iable (RBÐ cause changes in (E).

In testing the f,rrst hypothesis, regarding the causality between (i-) and

(RBS/BB), it was considered that the price level, (P), may affect the (RBSÆB) ratio

but is contemporaneously correlated with (ittr). In this case, as suggested by Pindyck

and Rubinfeld (1991), we run the standard Granger-causality regressions using lagged

values of (P) as additional regressors. The Granger-causality regressions were run for

post-deregulation periods, using 2, 4,6, and 8 quarter lag lengths so as to increase the

robustness of the results. The principal findings a¡e that:

l) the money market rate of interest Granger-causes the policy ratio (RBS/BB),

2) the Reserve Bank policy ratio, (RBS/BB), does not Granger-cause the money

market rate of interest, (i¡¡),

3) the exchange rate (E) Granger-causes the Reserve Bank's holdings of foreign

reserves, (RBF),

4) the Reserve Bank's foreign reserves, (RBF), do not Granger-cause the exchange

rate, (E).

These results are consistent with the specification of the money market rate of

interest and the exchange rate equations (4.21) and (4.24), and the modelling of the
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Table 4.3.13: The results of the Granger causality regressions between the
policy variable ratio (RBS/BB) and the money market interest rate (i-)

Sample period: 1982:3 to 1993:4

2 lags 4 lags 6 lags 8 lags

l-. (RBS/BB) + im .650
(.630)

1.24
(.300)

1_.06
( .416 )

1_. L3
( .371)

2. im + (RBS/BB) .607
( .660)

L.87
( .088 )

L.40
(2 .07',)

2.42
( .018 )

Note:
Table (4.3.13) shows the F-statistics from the Granger causality regressions between the policy
va¡iable (RBS/BB) and the money market rate of interest, (i*), in the period t982:3 to 1993:4.
Figures in parentheses represent P-values.

Table 4.3.14 The results of the Granger causality regressions between the
policy variable (RBF) and the exchange rate (E)

Sample period: 1984:1 to 1993:4

2 lags 4 lags 6 lags 8 lags

1. RBF + E 1_. 08
(.3s0)

L.34
(.300)

1. 69
(.1_6s)

r_.56
(.1e3)

2. E + RBF 2.25
(.120)

2 .06
( .110)

3.L0
(.le0)

1_. 89
( .1L1_)

Note:
Table (4.3.14) shows the F-statistics from the Granger causality regressions between the policy
variable (RBF) and the exchange rate, (E), in the period 1984:l to 1993:4. Figures in parentheses
represent P-values.

r32



policy reaction functions, represented by equations (4.28) and (4.29). The absence of

the effects of the policy ratio (RBFÆB) on the money market interest rate, and the

absence of the effects of the policy variable (RBF) on the exchange rate, are consistent

with the mechanisms expected for the implementing of monetary policy post-

deregulation. In this period the monetary authorities rely to a greater extent on open

market operations than on instruments which have direct impact on the asset market

equilibrium conditions. The model under discussion takes into account the

repercussions of open market operations through the effects of changes in the cash

market interest rate, (i¿), on the money market interest rate, (i','), and through this

rate, and hence the real interest rate differential, on the exchange rate (E). The latter

repercussions of open market operations were considered signif,rcant despite the

measurement problem for the weighted-average real interest rate of foreign assets in

equation (4.24).

4.4 Conclusions

In this chapter an asset market model, in which the supply of assets is

endogenous, has been specified and estimated for Australia in the period 1978-1993.

The structural equations estimated in this model are the demand and supply equations

in the money and foreign asset markets, and the policy reaction functions. The

response of the model to the process of frnancial deregulation is reflected in the

operation of each of these equations. In the foreign asset market, the increased

integration with overseas capital markets in the post-float period is analysed by the

determinants of capital flows, such as the interest rate differential and investors'

expectations of changes in the spot exchange rate.

There is evidence that expected interest differentials affect capital flows, and

hence asset demands and supplies, and the exchange rate. The expected interest

differentials themselves are affected by fundamentals such as relative expected secula¡

inflation, and unexpected changes in the trade balance, which are used as indicators of

real shocks requiring adjustments in the equilibrium real exchange rate. This treatment
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of the expectations mechanism in the foreign exchange market is consistent with

exchange rate overshooting as observed in flexible exchange rate regimes. In this

model the responses of capital flows and the exchange rate to monetary changes, and

hence to changes in the interest rate differential, are reflected in changes in the private

sector's holdings of net foreign assets. The next chapter examines further aspects of the

interest rate effects of monetary chnnges on net foreign borrowings, in a portfolio-loan

model which embodies banks asset and liabilþ choices in the determination of the

money supply and foreign borrowings.
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Aooendix 4.4

This appendix briefly represents the names of variables and the data used for the

variables.

Variable Description

the private sector total outstanding stock of assets equal to the sum
of the money base, H, the values of Commonwealth government
securities, B, and equities in the stock exchange market, EQ, and
net foreign asset (foreign bonowings) of the private sector, F,

the rate of interest on foreign assets, as the weighted average of the
overseas short-term rate of interest including theUS 3-month inter
bank rate and Japanese call money rate with weights equal to ll3,
and the UK and German 3-month inter bank rates with weights
equal to 116,

the spot exchange rate ($A per $US),

the expected spot exchange rate at quarter t, made at quarter t-l,

the money base, currency plus banks reserves,

implicit price deflator for GDP,

the rate of interest on 90-day bank accepted bills

real GDP,

the rate of interest in the short-term cash market,

the loan rate, the rate on overdrafts less than $100,000,

net foreign assets (bonowings) of the private sector, denominated
in $US,

net foreign assets (bonowings) of the public and private sectors,
denominated in $US,

OECD consumer price index,

the Australian inflation rate,

the US inflation rate,

trade balance on goods and services,

trend growth of nominal GDP,

equilibrium exchange rate, as the real rate in terms of OECD
consumer price index,

the Reserve Bank holdings of the Commonwealth government
securities,

w

f

E

Ee

H

P

im

Y

ia

i¿

F

FT

P¡

It

ßr

TB

YT

E'

RBS
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BB

Variable Description

LF

YP

FRB

cumulative government deficit, as the nominal value of total interest-
bearing debt,

total labour force,

the average productivity of total labour force,

the reserve bank holdings of foreignassets,
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Aonendix 4.8

Tests for Unit Roots and Time Trends

These tests are typically based on equations of the following forms:

ÂX¡ = qo * crr. Xt-r * ez.T +l*, t, ÀX1-; * s1¡ 4'B'1

, 
Yt¡.Â2Xt-¡ + e2¡ 4'B.2a

E'zt 4.8.2b

where T is a time trend, and t1¡, t2¡ and E'2¡ are white noise. Sufficient terms in the AR

process for Xy.ÂX¡-¡ and Ey.Â2Xt-¡ are added to ensure non-autocorrelated residuals.

Equation 4.8.1 encompasses two different types of trend: stochastic trend and

deterministic trend. Spurious correlations may occur between va¡iables display a non-

stationary process with each of the two types of trend. To test the equation for non-

stationarity with need to test whether the equation has a unit root with dtift, i.e.

whether crr=g and q0#0. If we reject the null hypothesis that ctl=Q, then this implies

stationarity. The test for non-stationarity requires that we compare the t-statistic of o1

with the critical values in the Fuler (1976) table.

In the case of non-stationarity, it is customary to test the joint hypothesis

cr,1=cr,2=e. Failure to reject this joint hypothesis implies that (Xù is subject to a

stocastic but not a deterministic trend. Nelson and Plosser (1982) provided evidence

that most economic time series do not display both types of trends. The joint

hypothesis c[,1=fl2=Q can be tested by comparing the usual F-statistic from equation

4.8.1 with the table presented by Dickey and Fuller (1981). A stochastic trend may be

stationary by first differencing. This implies that, having found a series (XJ to be non-

stationary, rather than assume the first difference is stationary we must apply the

Dickey-Fuller test to (Ax¡). To determine whether (Ax¡) is stationary we estimate

equations 4.B.2aand 4.8.2b. The DF statistics now refer to the coeficients of (ÂXs-1)in
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these equations. If we reject the null hypothesis that p11=0 or p12=Q, then this implies

stationarity.

Table 4.8 reports the t-statistics for or, grland B12, for testing c[l=O, Þrr=0,

Þrz=0, and the F-statistics of equation 4.B.1 for testing c[,¡= e,2=Q.

Table 4.8. Tests for unit roots and time trends

X rr=0 order of AR
n4 order of AR

log(i'o) -2.00 3.80 4

log¡EeÆçl+¡¡¡ -2.39 4.57 5

log(Y) -2.73 3.08 5

log(H/P)

log(W/P)

log(iu)

log(i)

log(FÆ)

log(E)

log(E')

-2.t5 t.96

-1.59 t.34

-.744 1.10

(-3.1 1)

Ì-4.45i--'

(-3.42).
Ì-z.qÐ.'

G6.62\"'
i-6.6ri---

I

I

1

1

5
2

5
3

2
2

3
3

I
I

I
I

2
2

5
2

6
2

0
2

2
2

3
6

(-3.80)
(-2.36)

log(H)

-2.94 3.O7 5

-1.09 1.90 5

-.47 4.40 7

-1.53 .990 I

-1.56 .994

l-4.gg)***
i-4.70i---

(-5.71).**

i-5.08i---

(-3.76\..
i-3.49i---

(-3.20):.
(-2.s2)

l-3.91)'.
i-r.zei-

l-g.30)***
Ì-3.63i-.'

(-3.74)..

i-3.rzi'..

(-g.0 I )*'*
(-3.05)

l-3.g6)-.
i-3.29).-.

log(P/PÐ -2.34 3.43 6

(i.-r)-( ir ær) (-4.16) (24.e) I

TBII -160 2.96 2

2

(-1
(-1

.64)

.65)'

I
I

I
2

0t=0 (l,1= fl,2=Q order of

log(i¡.F) -1.t7 4.49
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Clt=0 CL1= 6¡2=Q order ofX p
p
ll=0
n=o

l-4.96)***
(-3.45i-'-

l-3.75)-'
Ì-2.68i---

(-6.52'l*'*

i-lo.5i---

l-4.96)*'*
Ì-7.09i---

(-4.16)

i-z.tgi'.

order of AR
order of AR

loe(W) -1.79 1.32 I
2

I
2

I
0

P

I

-2.92 3.34 6

log(RBS/BB) -1.68 2.93

log(Y/Y)

(LFILF)

(YP/YP)

log(RBF) -1.63 t.64 I

-.054 3.53 7

I

-2.73 3.08 5 G2.57\
Ì-2.61i.--

-1.08 z.tt I (-s.30) I

-2.6t 4.35 I (-7.30)--. I

4
4

log(FT)

2
0

1

I

2
0

loglE.(Pr/P)l -1.63 t.lg I (
(

Note:
1.Full sample 1978:3 to 1993:4, Quarterly.
2. P is cumulative reqiduals obtained from regressing the actual GDP deflator against time trend

va¡iablesTandT2.

3. (LF/LÐ and (YP/YP) are cumulative processes whose first differences are stationary.
4. 1't'* *¡ significant at the 99Vo level,

(**) significant at the 95Vo level,
(*) significant atthe9OVo level.

The results show that all variables, except (i.-ru)-( ir t[r), follow a stochastic

trend and are non-stationary but become stationary after first differencinç, i.e. they are

r(1).

g5)***

5gi***
-3
-8
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Aooendix 4.C

Proxies for the Expected Spot Exchange Rate, Using Auto-Regressive

Process

The estimation of the auto-regressive (AR) process for the spot exchange rate

is represented in this appendix, using the least squ¿ìres method. To test the stationarity

of the exchange rate data, we applied Dickey-Fuller tests to (E), and then to (ÂE).

Because of the OLS bias, the critical values of the Dickey-Fuller table (1981) and

Fuller table (1976) are used to test the hypotheses of stochastic trend and non-

stationarity of the data, respectively. \Ve found that (E) is a difference stationary

process, and the first difference of (E), í.e. (ÂE), is stationary. The result is shown in

appendix 4.8.

To determine the order of autoregressive process for the estimation of the

expected exchange rate with (^F), we used the adjusted R2, partial autocorrelation,

and Akaike's FPE criteria in the autoregressive process, and applied Durbin's /r test and

the Schwartz Bayesian criterion, (SBC), to test the goodness of fit of the AR process.

Table 4.C.1 shows that in the autoregressive process of order 4, i.e. p={,

partial autocorrelation is mærimum and FPE is minimum. Also, that order of the AR

process has the highest adjusted R2, and amongst the hrst four AR's has the lowest

SBC. The result of Durbin's l¿ test shows that we cannot reject the null hypothesis of

no serial correlation at the 57o level of significance for auto-regression(s) of degree(s)

4 (and 2,5, and 6).

Table 4.C.1

Durbin's h
(h Alr.)p

partial auto-
correlation FPE SBC P2 DW

1

2
3
4
5
6

0.0094
0.r04
-0.0686
-o.167
-o.o27l
0.0365

-7.474
-7.452
-7.427
-7.423
-7.389
-7.357

0.49t
0.494
0.495
0.507
0.504
0.502

1.99
r.98
2.O2
2.OO
1.99
r.98

-r.428
o.942
-2.299
-0.367
o.494
o.317

054828-3
0.55r4E-3
0.5539E-3
0.5480E-3
0.5566E-3
0.5649E-3
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Table 4.C.2 gives the result of the estimation of the auto-regressive process of

order 4 for the first difference of the spot exchange rate, (ÂE).

Table 4.C.2

Auto-Regression process for the spot exchange rate, ÂE, of order 4

Dependent
variable

Explanatory va¡iables

ÂE1 ÂEt-t ñç2 ÂEt-3 AEt-4

-0.00284
**

0.00281

(0.038)

0.123
l.*

(1.68e)

-0.065

(-0.8er)

-0.168
*:ß

(-1.64s) (-2.30)

nz=O.SOZ
DrJ/=2.00
Durin's h
(alt.¡=-9.37

Notes:
1. Full Sample 1978:1 to 1993:12, Monthly.
2. t-statistics are in parentheses.

(**) significant at 5 percent.

To calculate the expected spot exchange rate one month ahead, i.e. Ee¡.u1, we

replace the value of the coefficients in the above table in the following equations.

AEet+l = cI¡ + crr.AEt + cr2.^Ft-l + tr3.LE¡_2+ c4.ÂEg_3

E"t+l=EtrÂEet+l
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Chapter 5

A Simple Portfolio-Loan Model of the Financial Sector

5.l lntroduction

The model of asset market behaviour, including assets such as the public's

deposits and bank loans, allows for further aspects of the interest rate effects of

monetary changes on demand and supply in financial markets. In chapter three we

examined the role played by these assets in the monetary transmission mechanism

which includes the banks balance sheet identity in an asset market model. In this

chapter we evaluate the portfolio-loan approach to monetary changes, which embodies

the principle features of the portfolio balance model, analysed in the previous chapter,

and takes into account the effects of bank lending on the money supply and net foreign

borrowings. This represents the principle difference between the portfolio balance

theory and the portfolio-loan approach. The different implications of this approach are

introduced by the post-Keynesian's view of loan accommodation, and the Stiglitz and

Wiess (1981) approach to credit rationing.

As we have noted in subsection 3.3.3 Palley's (1994) post-Keynesian model is

suggestive of a) the importance of the private initiatives of banks for loan

accommodation, and b) the structurally endogenous nature of money and loans. In

Palley's model the marginal revenue on loans equalled the marginal cost of deposits,

and the loan supply adjusts to fully accommodate changes in the demand for loans. The

lending channel in the credit rationing approach is based on a quite different treatment

of loan rate and loan supply determination. King (1986) introduced the relevance of

the credit rationing approach in a model whereby the loan rate is determined solely by

the risk of borrowers default, and in the credit-rationed state an increase in the demand

for loans leaves the volume of loans unchanged. Jaffee and Stiglitz (1990) argued that
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the theory of disequilibrium estimation can be applied to the loan market, to estimate

the demand and supply curves and the amount of credit rationing.

In subsection 3.3.4, disequilibrium models were analyzed under different

assumptions of loan market imperfections: ø) imperfect adjustment of loan rates, and

b) loan rate controls. Maddala (1983) introduced the basic characteristics of rationing

models, using the assumption of controlled prices (loan rates) as the major sources of

disequilibrium. In this chapter we evaluate the implications of the links between the

bank loan market and the asset markets in terms of the post-Keynesian view and the

new Keynesian approach to credit rationing. The latter approach is considered in a

manner consistent with the Maddala's specification of rationing models.

Another important aspect of this analysis is the links between the loan market

and the financial markets for securities of different maturities. In subsection 3.3.5 we

concluded that such links are suggestive of the importance of portfolio investors'

interest in borrowing from the banking sector for raising funds in the markets for

securities with different terms to maturity. In this chapter we examine the implications

of credit rationing for portfolio investors' preferences for securities with different yields

to maturity, using the expectations theory of the term structure of interest rates.

The next section presents the structural equations of a simple portfolioJoan

model. Section 3 develops the specification of the expectations theory of term

structure. Section 4 presents two channels of the transmission mechanism in a simple

model which is a variant of the textbook IS-LM framework. This model permits us to

incorporate the implications of loan market imperfections into the monetary

transmission mechanism. In section 5 we present a simple model of bank's optimizing

behaviour, and examine the implication of credit rationing for bank behaviour,

regarding the expectation of the default cost of bonds in the bank choices of bonds and

loans. In this treatment, bond default provides the bank with information concerning

the likelihood of default in asset markets and the risk of borrower default. This is the

fundamental to the links between the bank loan market and asset markets in this thesis.

Section 6 presents conclusions.
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5.2 Specification of the portfolio-loan model

This section examines the implications of the model of asset market behaviour

which deals with assets in the portfolio of the private sector, and assets and liabilities in

the banks balance sheet identity. In this identity, bank loans are determined under

conditions of uncertainty, concerning the risk of borrowers default in the repayment of

loans. This source of uncertainty implies that there are instances in which borrowers

receive loans of a smaller size than desired at a given loan rate. Such instances can be

analysed by disequilibrium models in which the major source of disequilibrium is bank

controls on loan rates.

The modelling of bank choice of assets and liabilities in this chapter, using a

disequilibrium model of the loan market equations, embodies the new Keynesian

approach to credit rationing whereby the underwriting process for new risky assets is

intensive in gathering information concerning the borrowers'credit worthiness, and the

likelihood of default is reflected in the rate of return required by asset holders. The

difference from Palley's (1994) post-Keynesian model is the inclusion of banks optimal

lending under credit rationing, anüor the disequilibrium modelling of the loan market.

As we have already noted, in the Palley's model the private initiatives of the

banking sector provide banks with the ability to fully accommodate the demand for

Ioans at the minimum cost of financing. In this approach, the banks secondary assets,

bonds, are treated as a buffer for variations in the loan demand and the demand for

deposits. In accordance with the Palley's model, the lending channel in this chapter

allows for a) the private initiatives of banks in the determination of the actual volume

of loans, and b) the buffer stock role of bonds in the banks balance sheet identity. This

treatment in the following model allows for the same causality relationship between

money and loans as implied by Palley's portfolio-loan model.

The equations of the model are as follows:

Money market

Cd = Cd (i¡¡, is, GeÆ).(l+i¡), Y, rW)

DDd - DDd (im, ic, 1EeÆ).(l+i¡), Y, W)

(s.1)

(s.2)
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TDd - TDd (im, ic, (EeÆ).(l+i¡), Y, w)

Hd = Hd (im, is, GeÆ).(l+i¡), Y, w)

m = m (i¿, i1¡¡, i., i¿)

(DDs+fþs) = m . NBR (iu, i¿, ...)

@Dd+fpd¡ = (DDs+TDs) {= (DD+TD) }

Hs = Cd + m' .(DD+TD)

Hd=Hs(=H)

Ls = Ls (id, im, (DD+TD))

Âu = i¿ ((I-d-¡s¡, i-, (DD+TD))

Le = min (Ld, Ls)

Le+NBR+Bb-DD+DT

P olicv reaction functions

(RBS/BB) = RBS (im, GDP/G-DP, P)

RBF = RBF (F, E, PÆ¡)

(s.3)

(5.4)

(s.s)

(s.6)

(s.7)

(s.8)

(s.e)

Foreign asset market

(Fd.E) - Fd (im,ic, (EeÆ).(l+i¡), Y, w) (5.10)

E = E ( {(im-r)-(if-rf)}, t. I [TB¡ - (l-À)TBr-1 - I.TBu¡]' {ir.Fs} )

(s.11)

Fd = Fs (= Ð (5.12)

P o rtfolio -balanc e c ondition

'Wd 
= Vid Ov(-1), i1¡, iç, (Ee/E).(1+i¡)) (s.13)

(s.14)

(5. r s)

W=H+(B+EQ)+(E.F)

Loan market

Itd = Ld (id,im, Y)

wv¡d

(s.r6)

(s.r7)

(s.18)

(s.1e)

(s.20)

(s.21)

(s.22)
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where

TDd - the demand for term deposits,

NBR = the non-borrowed reserves of banks, defined as the sum of required reserves

and free reserves,

DDs+TDs = the supply of deposits, demand deposits plus time deposits,

rc = the rate of interest on short-term deposits,

h = the rate of interest on loans,

À = a constant fraction of the gap between the actual and equilibrium (TR) to be frlled

in the next period,

r = the estimated parameter in the regression equation for the long-run equilibrium real

exchange rate, using a predetermined value for (l),

TB = the trade balance, deflated by trend nominal GDP,

TBrn = the equilibrium long-run trade balance, deflated by trend nominal GDP,

y¡d - the demand for the total outstanding stock of the assets in the private sector

portfolio,

'W 
= the total outstanding stock of the assets in the private sector portfolio,

Ld = the demand for loans,

Ls = the supply of loans,

Âi¿ - changes in the loan rate, equal to (i6,s - i¿,1-1),

Le = the transacted quantity of loans.

Bb = th" banks holdings of bonds, treated as secondary reserves.

The variables in equations (5.1)-(5.22) are classified as follows:

Identities:

W=H+B+EQ-(E.F)

Le+NBR+Bb-DDd+DTd
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Endogenous variables:

cd, DDd, TDd, Hd, (DDs+Tþs), NBR, Hs, h, im, b, Fd, Ft, E, \Md, w, (B+EQ), Ld,

Ls, L€, Bb,id,ßBS/BB), RBF.

Exogenous variables in the financial sector:

iu, i¡ P¡ TBLR,(if.Fs)LR,E",nf.

Variables determined in the real sector:

Y, TB, P, fi, (GDP/GTP).

Equations (5.1)-(5.4), (5.10) and (5.13) represent the demand for currency,

demand deposits, term deposits, the money base, net foreign assets and the total

outstanding stock of assets in the private sector portfolio. Equation (5.5) represents a

functional form of the money multiplier. Equations (5.6) and (5.8) represent the supply

of deposits and the money base which is specified by a credit divisor equation. In

equation (5.6), the banks' holdings of reserves (NBR) are treated as dependent upon

the interest rate policy instrument, (i¿), and upon bank loans, via the rate of return on

loans. Equation (5.11) is the exchange rate equation which has the same functional

form as estimated in the previous chapter. Equations (5.7), and (5'9) represent the

equilibrium conditions in the money market, and equations (5'12) and (5'15) represent

the equilibrium conditions for foreign assets and for the total outstanding stock of

assets in the private sector portfolio, respectively. Equation (5'14) represents the

portfolio-balance condition for the assets in the consolidated balance sheet of the non-

bank private and banking sectors. Equations (5.16) and (5.17) represent the demand

for and supply of loans, and equation (5.1S) represents loan rate determination under a

disequilibrium condition in the loan market. Equation (5.19) represents the

disequilibrium condition in the loan market which is implied by the minimum condition

for the transacted quantity of loans. Equation (5.20) represents the banks balance sheet

identity. Equations (5.21) and (5.22) are the policy reaction functions which have the

same form as estimated in the previous chapter'
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The principle differences between this model and the model estimated in the

previous chapter arc: I) the inclusion of the effects of bank lending on the supply of

money, and the disequilibrium modelling of the bank loan ma¡ket; and, 2) the inclusion

of the demand for and supply of bank liabilities, deposits, and the modelling of bank

choices, regarding the composition of bank assets and liabilities. Bank choice of the

composition of assets and liabilities embodies Palley's (1994) treatment of the buffer

stock approach to the banks holdings of secondary assets, bonds. In Palþ's model

holdings of secondary assets, (Bb), are treated as a buffer for disequilibria in the

deposit and bank loan markets. The effects of loans on the money supply represents the

core difference between the portfolio-loan model and the asset market model estimated

in chapter four. In the latter model such effects a¡e irrelevant to interest rate effects of

monetary changes on net foreign borrowings.

The other important differences are: I) the inclusion of the market determined

rates of interest (i") and (i¿) in the money market equations, which reflect the fact that

there may be variable spreads between these rates and the money market interest rate,

(i-); and, 2) the modelling of the effects of bank lending, f.e. (Ld-¡s), on the rate of

interest of earning assets, (im), through loan rate adjustments which is modelled by

equation (5.18). The asset market model estimated in the previous chapter abstracts

from the interest rate effects of changes in the volume of loans, or (Ld-¡s¡, on net

foreign borrowings.

The model represented by equations (5.1)-(5.22) is modified from a basic LM

curve and represents the operation of key relationships within financial markets. The

relationships in the model determine variables such as the supply of the money base

and of deposits in banks, the transacted quantity of loans, the money market interest

rate, the loan rate and the exchange rate. In the model, the demand equations for

currency, demand and time deposits, the money base, net foreign assets and the

behavioural equation for the total outstanding stock of assets in the private sector

portfolio, are specified in accordance with the structure of the model examined in the
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previous chapterr. A reduced-form equation for the supply of the money base can also

be obtained from the same procedure as implied in subsection 4.2.1. The resultant

equation in an inverse functional form can be written as

im = im (ia, if, i., i¿, Hs). (5.8a)

Following the same procedure for the specification of the supply equations in

the money market as implied in subsection 4.2.1, we obtain the following equation for

the supply of deposits

(DDs+fþs) = m (ia, im,is, i¡ i¿) . NBR. (5.6a)

The inverse functional form of the above equation can be written as

b = ic (i¿, i¡¡, i¡ i¿, (DDs+TDs), NBR). (5.6b)

Equations (5.8a) and (5.6b) allow for the effects of the loan rate on the money market

equilibrium conditions which are modelled in a manner consistent with the post-

Keynesian view on the endogeneity of money.

A consistent solution for the model implies that banks asset and liability choice

is affected by changes in the money market interest rate, (i¡¡). In the equation for the

supply of loans, equation (5.17), an increase (decrease) in (i-) reflects a rise (fall) in

the risk of borrowers default which reduces (increases) the supply of loans. An

increase in (i-) raises the demand for loans. The disequilibrium condition in the loan

market represents loan market imperfections, regarding imperfect adjustment of the

loan rate. Loan rate adjustment in equation (5.18) is made stochastic. This is based on

the assumptions that (^h) is observed and can be specified under some rules, using

some specific historical data. Also, in this equation it is assumed that if Ài¿>0, then we

have excess demand, i.¿. Ld-Ls>O; and if Âi¿<0, then we have excess supply, i.e. Ld-

Ls<O. This implies that (Ai¿) and @d-¡s¡ in equation (5.1S) are positively correlated.

I. For simplicity we can drop (i") from all demand equations other than the equation for (TDd)
without significant change in the nature of the m< el. In this regard the assumption needed for that
simplification is that (i") and (i-) will move together. On this
between (i") and (i-) does not mèãn necessarily that the trtro rates
different spread can be specified in the inverted supply functions
which allow for the relationship between (i") and (i-).
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The specification of the loan market will be discussed in more detail in the next

subsection.

The specification of the demand and supply equations in the loan market, and

hence the lending channel in the model, incorporates a disequilibrium condition which

may allow for either form of loan market imperfection: non-market clea¡ing due to

sluggish adjustment of the loan rate, or loan rationing with imperfect information. In

the former cÍrse imperfect adjustment of loan rates is the major source of

disequilibrium. In the latter case controlled loan tates are the major sources of

disequilibrium. The disequilibrium modelling of the demand and supply of loans is

elaborated in the following discussion.

5.2.1 l-oan market specifícation

Disequilibrium states in the bank loan market can be explained by two types of

disequilibrium models. The first type of model allows for disequilibrium only in the

periods when there are rationing situations in the loan market. In this type of model the

controlled loan rate is viewed as the major source of disequilibrium in the loan market.

The second type of model takes account of disequilibrium in periods of both rationing

and non-rationing situations. In this type of model, both impedect adjustrnent of loan

rates and loan rate controls are treated as the sources of disequilibrium. While it is

expected that both types of models provide satisfactory estimates of the amount of

credit rationing, Ld-Ls>0, the theory of disequilibrium estimation with specific

applications to the loan ma¡ket, presented by Bowden (1978), Laffont and Garcia

(1977), Sealey (1979), and King (1986), deals only with the second type of model'

There is one specification for the first type of disequilibrium model, and four

for the second type. In the first specification, when disequilibrium occurs only in

rationing periods, a general representation for loan market behaviour can be described

by the following equations:

Ld = Ld (i¿, (i6,...), Y)

Ls = Ls (id, (im,...), D)
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Le = Ls (i¿, (i6,'..), D) if ¡e - ¡s ç ¡d

or i"d > id

Le=(Ld-Ls) otherwise

where

(im,...)= a vector of the rates of interest in financial markets,

Le = the actual quantity of loans, representing banks optimal lending,

D = the public's deposits in banks,

itd = the short-term rate of interest of loans that equilibrates demand and supply in the

loan market.

In this model the disequilibriurn condítion implies that, in a sample period,

rationing situations appear only in the periods when there a¡e loan rate controls, and

that actual loan rates are set below the ma¡ket-clearing level, (ied). In these periods,

the loan market is in disequilibrium and there are positive excess demands. In the other

periods, the loan market is expected to be in equilibrium. Maddala (1983) represented

an appropriate specification for the theory of disequilibrium estimation with price

controls. Maddala's specification of disequilibrium models can be used with specific

applications to the loan market.

Figure (5.1) illustrates the loan market in a rationing model in which in the

credit-rationed state (i¿) equals (ic¿), the controlled loan rate. This rate is assumed to

be determined exogenously or under some rules based on some specific historical data.

In this model the supply schedule is stable but the demand schedule shifts to the left to

accord with the quantity supplied when rationing arises and the loan rate is set below

the equilibrium loan rate, (ie¿).
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Alternatively, the rationing situation in the loan market can be analyzed by only

positive excess demand, using a disequilibrium hypothesis in all the periods. Fair and

Jaffee (1972) developed a basic technique which estimates the loan demand and supply

schedules in a disequilibrium model. Further developments in the estimation of these

models afe represented by Amemyia (1974, 1985), Maddala and Nelson (1974) and

Maddala (1983), using limited-dependent-variable methods. Specific applications of

these models to loan markets are discussed by Laffont and Garcia (1977), Bowden

(1978), Sealey (1979) and King (1986).

In disequilibrium models, the transacted quantity of loans, (Le), corresponds to

the supply schedule or to the demand schedule, depending on whether the excess

demand is, respectively, positive or negative. In these models, the transacted quantity

of loans can be specified by the demand and supply schedules and a minimum condition

as

Ld = Ld (i¿, (ip,...), Y)

Ls = Ls (i¿, (i6,...), D)

Le = min {Ld, Ls}.

The above specification is shown in figure (5.2), where the darkened portions of the

demand and supply schedules show the observed quantity of loans.
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The minimum condition in figure (5.2) shows that when the excess demand is

positive, the observed quantity of credit is on the supply function, and when the excess

demand is negative the observed quantity is on the demand function. This is the

rationale for the specification of loan market behaviour in disequilibrium models. These

models can be represented under four different conditions which are concerned with

the specification of disequilibrium models in the limited-dependent-variable framework.

A detailed specification of the equations in these models is presented in appendix 5.

The following discussion presents the basic characteristics of four models in which

imperfect adjustment of loan rates is the major source of disequilibrium.

l) The models which are specified solely with a minimum condition such as

Le=min{Ld,Ls} take no account of the loan rate-adjustment mechanism, or a priori

sample separation into the demand category and the supply category, in the

specification of loan market behaviour.

2) The models with an additional condition, which is concerned with sample

separation into the demand category and the supply category, take into account an d

priori condition implying that: a) a positive loan rate differential between two periods,

r.e. Ài¿,¡>0, represents excess demand in the former period; and, b) a negative loan

rate differential, i.e. Âh,t<O, represents excess supply in the former period. These

models are referred to as directional models by Fair and Jaffee (1972). In this

treatment, excess demand implies that the volume of loans is supply determined, and
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excess supply suggests that loans are demand determined. In these models, even if the

sample separation is correct, the condition implied by an a priori sample separation

abstracts from the effects of other determinants of the supply of and demand for loans.

3) The models in which the minimum condition is considered with the other

condition represented by

Âh,r = y. (Ldt - L.t)

where O<ycl represents the adjustment coefficient for the loan rate. These models are

referred to as quantitative models by Fair and Jaffee (1972). In these models the

information on (Ai¿,1) can be used to classify the observations into those belonging to

the demand category and the those belonging to supply category. The estimation of

these models, as suggested by Amemiya (1974a) and Maddala (1983), is represented

by the inclusion of (td-¡s¡ in the supply and demand functions.

4) The remaining models are specified by the minimum condition

Le=min{Ld,Ls}, and the loan rate-adjustment mechanism given by

Âid,r = T. (Ldt - Ls¡) + u¡

In these models the adjustment mechanism for (Âid,t) is made stochastic, and there is

no a priori condition for sample separation. Maddala (1983) argued that the

specif,rcation of these models, as well as the models in the first category, without an ø

priori sample separation, results in correct statistical analysis, using limited-dependent-

variable methods. This treatment of the disequilibrium condition in the modelling of the

loan market was previously represented by equations (5.16)-(5.19). In this

specification of the disequilibrium condition, we assume that in the credit-rationed state

1) the loan rate mechanism in the financial sector is determined by customer

relationships between lenders and borrowers, and 2) bank lending, as typical of most

lending, is based on imperfect information in the loan market.

The two types of disequilibrium models outlined above can be used to look for

evidence that banks, in the aggregate, ration loans by non-price means. These models

are in contrast with the models which only allow for a market-clearing condition, and
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hence the market-equilibrating loan rate. As will be discussed shortly, in the models

concerning credit rationing, the Walrasian market-equilibrating interest rate occurs

generally at the level above, or equal to, the interest rate which maximizes the expected

return to the banks2.

The second type of disequilibrium model is based on the assumption that the

loan market predominantly exhibits either excess demand or excess supply. This is

because depositors, as the suppliers of loans (or more accurately suppliers of loanable

funds), and borrowers, as the applicants for loans, meet supply and demand sides of the

loan market with opposite incentives. The depositors seek to hold their savings without

regard to default risk, and the borrowers seek to invest on projects which involve

default risk3. To provide depositors with their expected safety from default, it is

required that there should be a greater probability for excess demand than excess

supply in the loan market. A greater probability for excess demand in the

disequilibrium models means that there are considerably more periods of excess

demand than periods of excess supply. In such a circumstance the second type of

disequilibrium model provides estimates of excess demand under the same conditions

as implied by the first type of models; namely the rationing models.

In the rationing models, when disequilibrium is considered in the periods of

excess demand, the equilibrium rationing hypothesls implies that, l) borrowers accept

what is offered at the (controlled) ceiling rate, when the ceiling ratea is less than the

market-equilibrating loan rate; and, 2) there is never a case of predominantly excess

supply in the loan market when the controlled rate is greater than the market-

equilibrating rate. This implies that the loan rate, (i¿), is determined at the level equal

2. The expected return is viewed as the required rate of return a bank must earn on each loan, given
that it allows for expected loss if default occurs.

3. It should be noted that an excess supply of loans does not mean banks hold excess deposits in their
balance sheet idle. B operations give rise to the banks investment on
government securities, xõess to their supply of loans. In the case of excess

ãemand for loans, the the banks balanõe sheet identity can be viewed as

banks secondary reserves.

a. The ceiling rate is set at the level which maximizes expected return to banks'
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to the controlled loan rate, (ic¿), which is in turn equal to or less than the equilibrium

loan rate, (ie¿), i.e. U=i"d=i"d or i¿ác¿<ie¿. Also, given that the transacted quantity

of loans, (Le), is determined by the minimum condition, Le=min{Ld,Ls}, when h=i"d,

the loan market is in equilibrium, i.e. ¡d=¡s=¡e; and when Uci"d, disequilibrium in the

loan market brings about a positive excess demand, ¡.". ¡d¡¡s=¡e.

The implication of the equilibrium rationing hypothesis can be represented by a

modification in equation (5.18), implying a restriction on the variation of the loan rate

when there is excess demand in the loan ma¡ket. This restriction implies that Âi¿=0

when Ld-Ls>0. This in turn requires that, in the disequilibrium models, loan rate

a-djustments should be described when there are instances of excess supply, Ld-Ls<0,

in the loan ma¡ket. This implication of the credit rationing hypothesis can be

represented by the following modification in equation (5.18).

Ârd = i¿ ((Ld-¡s¡R, im, D) (5.18a)

where (Ld-¡s¡n - Ld-Ls <0.

Given the disequilibrium condition Le=min{Ld,Ls}, in equation (5.18a) the

term (Ld-Ls)R takes negative values when Le=LdcLs, and is zero when ¡d¡¡s=¡e

This corresponds with the modelling of the loan market with only negative excess

demand, which indeed complies with the conditions required by the equilibrium

rationing hypothesis. A significant relationship between (^h,t) and (Ls-¡d)R in the

disequilibrium model, represented by equations (5.1ó), (5.17), (5.18a) and (5.19), can

be used to examine the equilibrium rationing hypothesis in the Australian loan market.

5.2.2 Deposit market equations

In the model of the loan market, an increase in the stock of deposits raises

loanable funds, and hence bank loans, given that loans will be issued only to the point

at which the expected return to banks is maximized. This implies that when there is an

excess demand for loans and banks also have incentive to increase loans, an addition to

the deposits brings about an increase in the supply of loans.
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The determination of the stock of deposits, (DD+TD), is described by the

demand and supply equations, and the equilibrium condition in the deposit market. The

equations are

l(DDd+DTd¡ = pd (i¡¡, is, (EeÆ).(l+i¡), Y, PF) (5.3a)

s)) (5.6a)

+rD)) (5.7)

Equation (5.3a) has the same specification as implied by the other demand

equations in the money and foreign asset markets. Equation (5.6a) represents an

inverse functional form for the supply of deposits, and equation (5.7) represents the

equilibrium condition in the deposit ma¡ket.

In the supply equation (5.6a), (NBR) has the same implication as implied by the

money base in the money multiplier models. This implies that the demand and supply

equations in the deposit market a¡e viewed in the absence of cash. Further

development of the deposit market is considered with the endogeneity of (NBR) which

is specified as

NBR = NBR (ia, i¿, (DD+TD)) (5.23)

The endogenous treatment of (NBR) has the same implications as implied by credit

divisor models, i.¿. reserves are dependent upon the demand for (stock of) broad

money.

The behavioural equations in the simplified model give rise to the determination

of the short-term interest rates, (im), (id and (i¿). The subsequent issue in the model is

concerned with the variability of the long-term rate of interest, (ir¡). As explained in

subsection 3.3.5, the relationship between the short rates and the long rate in the model

can be specified by the expectations theory of the term structure of interest rates. The

model specification of the term structure equation provides the link from the bank loan

market to the financial markets for securities of different maturities.

157



5.3. The specification of the expectations theory of term structure

In the expectations theory of the term structure of interest rates, long-term

securities are viewed as perfect substitutes for short-term securities. In this theory the

long-term interest rate is assumed to be dependent upon the short-term interest rates in

financial markets. In the modelling of the linkages between the money and loan

markets and the financial markets for securities of different maturities, a combination

of the interest rates, (iro) and (i¿), can be treated as a proxy for the rate of interest of

short-term securities.

As described in subsection 3.3.5, the term structure of interest rates takes into

account a collection of securities across the maturity spectrum. Since the term

structure of interest rates is determined by a yield-maturity relation, it can also be

defined by the link between the yield of an n-period security and the yields of one-

period securities over 'n' periodss. This link in the expectations theory of tenir

structure is specified by the expected values for the yields on one-WÍiod securities over

'h" periods. According to the expectations theory:

(1+ is¡)n - (l+ iegp¡).(1+ i"sR,t*l).....(1+ iesp,¡..n-1) 6.24)

where, (ig¡) is the long rate, and (ie5p,¡..¡)s are the expected values for the short rates

which are unobserved except for the current valueó, i.e. ie5p¡i5p,¡.

In this thesis the short rates (i5p,1+¡)s in each period are treated as a weighted

average of the interest rates of banks' accepted bills, (i¡n), and of banks' loans, (i¿). The

expected values of the short rates over 'n' periods are unobserved. Hence, an

s. In other words the yields of one-period securities oveÍ "n" periods stand for the yields of the
securities in the collection specifred by the maturity spectrum as maturity increases to 'h". As
explained in texts (Shiller and McCulloch (1990), Juttner (1990), Fabozzi and Modigliani(1992)),
investors (bonowers) are indifferent between holding (issuing) an n-period (long-term) security or 'h"
one-period (short-term) securities in succession. This implies that, since a higher yield on long-term
secuiities than on short-term securities causes borrowers to issue more short-term securities and
lenders to invest more on the long-term securities, the equilibrium demand for and supply of the
short-term, and also long-term, securities represent the same yield on both the securities, i.e. short-
and long- term securities are perfect substitutes.

u. This is the specification of the expectations theory of the term structure of interest rates which is
used in the TRYM (1993) and Fair's (1979,1984) models.
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assumption about how the expectations are formed must be made in order to estimate

the long rate (i¡¡).

Along the lines of Fair (1979, 1984), it is assumed that over a long period the

expected values of short rates (ie5p,t+¡) is a function of (i¡p,¡-1), of (i5p,¡) and of

lagged values of (igp,¡). It is also assumed that in this function, the cunent and lagged

values of (i5p) take a weighted average of both the short rates in the money and loan

markets, í.e. (i-) and (i¿). In the expectations theory, it is assumed that (ir¡) in

equation (5.24) takes the same lag structure as implied by the functional form of

(i"Sn,t*j)s. This implies that the term structure equation (5.24') also allows for both the

rates of interest in the money and loan markets.

Given the above functional form for the term structure equation, the

relationship between the short rates and the long rate in the model is specified as

iLR,t = it¡ ( iLn,t-t, iSR,t, i5p,1-1, ... ) (5.25)

where

iLR,t = the long-term rate of interest, referred to the l0-year bond rate,

isR,t'. = the short-term rates of return, referred to one-quarter securities, and

iSR,t-¡ = w.im,t-j + (l-w).i¿,g-¡.

When (isR,t)s are considered in terms of a weighted average of (i-) and (i¿), we find

the problem that the values of (igp,¡)s are unknown. This a¡ises from the unknown

weights given to (im) and (i¿), which are used in the determination of (i5p,1-¡). This

problem leads us to the other speciñcation of the term structure equation as

rLR,r = it¡ { itn,t-1, (w.i*,, + (l-w).i¿,t), (w.i*,r-1 + (l-w).i¿,t-l), ...}

(s.26)

It can be shown that a least squares estimate for equation (5.26) provides

proxies for the weights and for the original coefficients in equation (5.25). Such

proxies for the term structure equation (5.25), with no lag variable for (igp), can be

obtained from estimating the following equation

iLR,r = po+ p.irn,t_r + (pt.w).(i m,t - id,t) + p1.i¿,¡ + (¡ (5.27)

where P0, P, and p1 are the coefficients of the following term structure equation
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lm,t = PO + P.ifn,t-t + Pt. iSn,t + (t (5.27a)

where

iSR,t = w.im,t - (w-1).i¿,¡ 7.

t. Under a linear specification of the term structure equation with a one-quarter lag, the estimated
coefficients in equations (5.25) and (5.26) can be expressed as

iLR,t = Y0 + T.iLR,t-t + Tl.iSR,r +l2.igp,¡-1 + 11¡ (5.25a)

where
tSAr¡ = w.im,t-j + (1-w).i¿,¡-.¡ for Jd),1

and
iLR,t = cA + a.i¡¡,¡-l + cl. im,t + c2. i¿,¡ + ct3. im,t-l + rr4. i¿,¡-1+ Ç2¡ 6.26a)

w and t's in equation (5.25a) are unknown. Unknown w makes the estimation of this equation
impossible. cr's in equation (5.26a) can be estimated properly and be used to obtain proxies for w and
t's in equation (5.25a). We make use of the link between two equations by considering the following
relations
Tl.w = c[l
Y1.(l-w) = a2
Y2-w =d3
T2.Q-w)=a4

The above relations imply that the estimated coefficients (ct)'s are individually the product of a weight
parameter, (w or (1-w)), and each of the original coefficients of the equation, i.e. (Tù, (TZ).

The problem with equation (5.26a) is that it is overidentified, that is, it provides estimations
for six parameters, (c)'s, and we would have to make use of them to obtain estimates of five
parameters, (To), (0, (w), (yl), Qù. lf we a¡e to obtain a unique estimate of (w) and (y)'s, a
modification in-the estimation þroceilure with (a)'s is necessary.

To proceed with that modification we take account of the results of equation (5.25a) in the following
functional form

iLR,r=y0+y.ilR,t-t+(Tt.w).im,r+(Tl.(l-w)).id,t+QZ.w).im,t-l*(T2.(1-w)).id,t-1+(lt

and then reparameterize this equation into the following form,

iLR,r=T0+T.iLR,t-t+(Tt.w).(im,t-i¿,¡)+Tl.i¿,1+(y2.w).(im,t-l-id,t-l)+|2.i¿,¡-1+Ç1¡

(s.25b)
To remove the over-identification problem in equation (5.25b), we allow for a simplifying assumption
implied by the following equation.

(im,t-l - id,t-l) = t0 + ry(i¡¡¡,¡-2- id,t-z)

Substituting {tg+t1.(i-,1-2-i¿,¡-2)l for (i-,¡-1-i¿,t-1) in equation (5.25b), we obtain

iLR,t= ÊO+ Þ.it-R,t-l + p1.(i¡n,çi¿,ù+ Þ2. i¿,¡+þ3.(i^,t-2-id,¡-2) + Ê4.id,t-l *Çr, 
(r.rr")

where

The estimation of equation (5.25c) provides unique values for (w), (yt) and (yZ) in equation (5.25a)
which was specified in terms of (tSR,, and (i5¡,¡-1).
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With more attention paid to the estimation of the values of the weights for (i-)

and (i¿), we can examine the ærm structure equation for the other important feature of

the financial sector, implying that the expected return on two-period securities may

equal the expected return on one-period securities over two successive periods. This

approach wÍrs represented by Tease (1988) in his test for the rational expectations

hypothesis for the yields on short-term securities in the Australian financial ma¡ketst.

The findings of Tease can be regarded as support for the pure expectations hypothesis

in a two-period contexte.

If expectations in the markets for short-term securities are formed rationally,

the one-period expected yields on two-period securities and the yields on one-period

securities are equal. This requires that in the following equation the predicted values of

the rate of return on two-period securities, (i15¡,¡), based on the particular values of

the weights for (ip) and (i¿), should satisfy the term structure equation (5.24) in a two

period context.

ilsR,t = l<o + K.iLSR,t-l + (r1.w').(im,t- id,Ð * Kf i¿, t +CIlt (5'28)

where

t sR,t = the one-Period rate on two-period securities,

isR,r = w'.im,t - (w'-1).i¿,¡, and

If there is no lag in the term structure equation, we can drop the above simplifying
assumption and estimate (yt) an¿ (w) directly from the following equation.

iLR,t = p0 + p.ilR,t-t + (pt.w).(i-,1- i¿,¡) + p1. i¿,¡ + Ç3¡ (5.25d)

The estimation of (p)s obtained from equation (5.25d) correspo-nds to the estimation results in the
following equation, þrovided that in the lãtter equation we allow for the same value of (w) as obtained
from the equation (5.25d).

iLR,t = P0 + P.iLR,t-l + Pl. i.SR,r + (3t

where
i,s¡,¡ = w'im,t - (w-l)'i¿,¡

to support the rational
d that Tease's (1988)
Its achieved by Juttner,

e. Campell's (1986) defence of the traditional expectations hypothesis about the term structure of
interesf rates criticized Cox, Ingersoll and Ross's (1981) propositions of a continuous time rational
expectations equilibrium in theìense that the propositions take a restrictive assumption concerning
thé pure expectations theory with zero risk prima.
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(w') and (w'-1) are the weights given to the short rates (im) and (i¿) in short term

security ma¡kets.

Equation (5.28) provides predictions for (itsn,t), using the backward-looking

expectations assumption as implied by equation (5.27). The estimation of this equation

also provides proxies for the weights (w') and (1-w') in the short-term security market.

The rational expectations hypothesis in the market for short-term securities can

be tested in the following equationr0.

{2.(Lsn,t)} - iesR,t+t= rlO + tìr.isn,t + €t+t 6.29)

where

isR,t = w".im,t - (w"-1).i¿,¡,

(w") and (w"-l) a¡e the weights under the rational expectations hypothesis in the

market for short-term securities.

Given rational expectations, the expected one-period yield, (iesR,t+l), can be

written as

isR,t+l = iesR,t+l * et+t. (5.30)

Under the rational expectations hypothesis, (nl) equals one, and (Ët+r) and (e¡.,'1) are

white noise processes. One important assumption in Tease' model is that the weight

given to (i6,1) in equation (5.29) equals unity. That is, iSR,t = i1¡,¡, or w"=1.

Equation (5.30) and the conditions of rationality in this equation and equation

(5.29), outlined above, imply that the expected yield on a two-period security is equal

to the current yield on a one-period security plus a risk premium, (îo). That is,

{2.(irsnt)} - isR,t+l = 10 * isR,t + Et+r (5.31)

which can be written as

{2.(imnt)} = î0 r (isR,t * isR,t+l) + 6t+t. 6.32)

Also, given that

isR,t+j = w".im,trj + (l-w").i¿,¡.r-¡ for j-0,1 (5'33)

r0. Tease (1988) and Juttner (1990) mentioned that equation (5.29) is taken as the basis for much of
the empirical work on forwa¡d-looking term structure.
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in order to hold equations (5.32) and (5.33) consistent, we should allow for the

rational expectations assumption in the market for short-term securities with the

particular values of the weights for (i.) and (i¿), represented by (w") and (l-w")

respectively. These weights determine the short-term interest rate, (isn,t+¡), which

satisfies equation (5.32), under the rational expectations hypothesis.

It can be shown that the particular values of the weights in equation (5.32)

under the rational expectations hypothesis, can be obtained from the estimation of the

following equationrr

{2.(irsn,t)} - (id,t+l + id,ù = î0 * w".[ (im,t+1 + i-,¡).(i¿,t+l + id,t) ] * ot+l.

(s.34)

A re-examination of the rational expectations hypothesis in Tease's (1988)

model requires that the weight given to (im) in this model should be equal to the

weight obtained from the estimation of equation (5.34). This weight in Tease's model is

set equal to unity. Also, the weights under the rational expectations hypothesis,

obtained from equation (5.34), can be compared with the weights estimated by

equation (5.28) to test if the expectations of the future values of (i5p) in the sort-term

security market are rational.

One important aspect of this analysis is the implication of credit rationing for

portfolio investors' preferences for securities with different terms to maturity. In a

rationed credit market, the loan rate reflects banks' proxies for the expected rate of

return and default risk of the average projects in the economy. If there is no regulation

tl. qo a94ve equation (lr3:a), Ïf .replagg (iSR,ù and (igp,1*1) in equation (5.32), using their values
obtained from equation (5.33). This yields -

{2.(i¡gp,¡)} = rì0 + { w".im,t + (1-w").i¿,¡ } + w".{ im,t+l + (1-w"). id,t+l } + ot+l 
632a)

F4uation (5.32a) can be re-written as

{2.(i¡5p,¡)} =q0+w". {(im,t-iO,ù+(i-,t+l-i¿,¡.'1)} +(id,t+l +i¿,¡¡1)+ùt+l 
(5.32b)

Rearranging equation (5.32b), we obtain

{2.(i¡5p,)}-(id,t+1+i¿,¡a1)=n0+w".{(im,t-i¿,¡)+(im,t+l-i¿,1a1)}+ot+l

which has the same specification as implied by equation (5.34).
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in financial ma¡kets it is more likely that the proxies conform to the actual rate of

return on average projects. Also, if there is no substitute for bank loans, portfolio

investors' incentive to borrow from the banking sector implies that borrowers allow

for, on average, the same rate of return on their porffolio investment as for the banks'

proxies of the expected rate of return. Therefore, in completely deregulated financial

markets, when there is no substitute for bank loans, credit rationing provides portfolio

investors with the ability to adjust to the actual rate of return on their portfolios. This

requires that portfolio investors' expectations in financial markets should be model

consistent, or rational. The analysis of the term structure of interest rates in this thesis

evaluates the relevance of the portfolio investors' incentives to borrow from the

banking sector, and examines the importance of economic information available to

portfolio investors under credit rationing. The empirical results of this approach will be

presented in the next chapter.

The model developed in sections 5.2 and 5.3 of was based on the assumption

that the lending channel provides links from the bank loan market to the rest of the

model, and from the loan market to the financial ma¡kets for securities with different

terms to maturity. A consistent solution for the model allows for bank lending in the

process of money creation, and takes into account of bank loans in the modelling of the

interest rate effects of monetary changes on net foreign assets.

In the model it is assumed that the bank lending under credit rationing is subject

to the mærimum expected return on loans. This is implied by the disequilibrium

modelling of the loan market, specif,red by equations (5.16), (5.17), (5.18a) and (5.19).

In this model loan rate adjustments are specified by some rules under which loan rate

controls depend on some specific historical data. Such rules give rise to the

determination of the loan rate under credit rationing.

In what follows, we model the transmission mechanism between financial

markets and the real sector, which includes the loan rate in the interest rate-GNP

relationship. The model, which is modified from a basic IS-LM framework, has a
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simple graphical representation like IS-LM, and permits us to incorporate the

implications of loan market imperfections, and also credit rationing, into the monetary

transmission mechanism.

5.4 Two channels of the monetary transmission mechanism

The textbook LM curve can be reconciled with the money and lending

channels, regarding the relationships between the short rates, i.e. the money market

interest rate, (i6), and the loan rate, (i¿), and GNP in financial markets, and between

these rates and the long-term interest rate, (i¡¡). In this section we develop a simple

model which is a variant of the textbook LM curve and permits us to view the

equilibrium loci in financial markets consisting of both the money and loan markets.

There are some differences between two LM curves which are analysed in this section,

using a graphical representation.

5.4.1 A simple model of credit-GNP relationship

The model, at the first step, takes account of two short rates with separate LM

curves. The LM- curve is the textbook LM curve relating GNP (Y) and the money

market interest rate, (i¡¡). The LM¿ curve is the other basic LM curve which relates

(Y) to the loan market rate of interest, (i¿). The relationship between (Y) and (im) h

the LM- curve can be obtained from the model examined in the previous chapter,

given that assets other than money are perfect substitutes. This assumption also

requires that loans and earning assets should be treated as perfect substitutes. The

other assumption in the LMm curve is that financial markets clear by only asset prices.

The basic LM¿ curve represents the relationship between (Y) and (i¿), using the

assumption of perfect substitutability in asset markets. This implies that (im) and (i¿)

should differ by a constant spread.

The conventional LMm and LM¿ curves can be represented by the following

equilibrium conditions in financial markets.

im= im(i¿, Y, r)) (5.35)
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id = id (im, Y, û) (5.36)

where (t)) represents a vector of all other exogenous variables in financial markets. In

the above relations, as is implied by the conventional LM curye, (i¿) and (i-) differ by

a constant spread.

\Vhen we relax the assumption of perfect substitutability between loans and

earning assets, the model takes account of variable spreads between (i^) and (i¿) in the

LM relations (5.35) and (5.36), and hence allows for the effects of both (i-) and (i¿)

on the asset holders' optimal holdings of money. In this model an increase in the loan

rate, (i¿), reduces the demand for loans, and via a reduction in the demand for earning

assets, e.g. bonds, raises the rate of interest on these assets which results in a fall in the

demand for money. This analysis implies that the asset holders' optimally structured

portfolio depends on the asset holder choices between money and earning assets, and

between money and loans. This requires that the asset holders' optimal holdings of

money in financial markets should be analysed by the aggregate variant LM curve,

represented by relations (5.35) and (5.36), which now reflects variable spreads

between (i-) and (i¿). The different implications of such variable spreads are absent in

the conventional LMm curve.

When we relax the other simplifing assumption, which implies financial

markets clear only by prices, loan market imperfections provide the asset holders with

different choices between money and loans than those implied by the LM¿ relation

(5.36). Such differences can be represented by the following specification of the LM¿

relation. This relation represents a functional form of the disequilibrium condition in

the loan market.

(id,t - id,t-l) = i¿ (i¡¡,1, V(LdrLst), Y1, ù1) (5.36a)

where

id,t - U,t-l = AU,t, which represents changes in the loan rate, and (id,t) is endogenous

and (i¿,¡-1) is exogenous; and ry@d-¡s¡ defines the excess demand function, implied

by loan market imperfections.
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Equation (5.36a) allows for the specific feature of the loan ma¡ket, concerning

loan market imperfections, in the asset holder choices between money and loans. In

this equation it is assumed that Âi¿, under the disequilibrium condition of loan ma¡ket

imperfections or more specifically under credit rationing, depends on some specific

historical data. This is the assumption which was made when we allowed for the

stochastic treatment of the loan rate, represented by equation (5.18). kr this model a

positive (negative) Âi¿, represents excess demand (excess supply) in the loan marketrz.

When 
^h>0, 

an increa^se in the loan rate via a reduction in the demand for loans, and

hence a fall in the demand for earning assets, raises the rate of interest on these assets,

which in turn reduces the demand for money. Hence, the optimal holdings of money in

the incorporated LM relations (5.35) and (5.36a) can be considered in a manner

consistent with the amount of excess demand, or of credit rationing, in the loan

market. The aggregate variant LM curve, represented by relations (5.35) and (5.36a),

incorporates credit rationing into the optimal holdings of money.

The relationships between (Y) and (i-) and between (Y) and (id), using the

conventional LM relations (5.35) and (5.36), are represented in figure 5.3.

i*, id

LM¿

ld

Y
.v

Figure 5.3

12. This assumption is implied by directional methods for the disequilibrium estimation of demand and
supply in the loan market, first introduced by Fair and Jaffee (1972). These methods are described in
more detail in the appendix.
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The LMn, and LM¿ cufves, as we have already noted, are based on the

assumption of perfect substin¡tability between bank loans and earning assets, and hence

a constant spread between the loan rate and the money market interest rate. In figure

(5.3) a change in the underlying conditions that shifts LMm curve must also shift the

LM¿ curve. What remains impossible, however, is to determine the effects of a change

affecting any one of money or credit markets without making an assumption that

requires a corresponding change in the other market. As is analogous to the practice in

the conventional Hicks-Keynes IS-LM analysis, an increase in the money supply shifts

the LMrn curve to the right, and is associated with a specific shift in the LM¿ curye.

That is credit market passively absorbs the necessary shifts in the money market.

However, changes in the money supply may or may not have implications for real

income, depending on what is happening to the quantity of credit.

The implication of the short rate equations (5.35) and (5.36), and the constant

spread between (i-) and (id), for the term structure of interest rates can be represented

by the following relations between the long rate (i1¡¡ ) and the short rates (i-) and (i¿).

iLR,r = iç¡ ( itn,t-t, im,t, im,t-l, ... ) (5'37)

iLR,r = ig¡ ( itR,rl, i6,¡, i¿,1-1, ... ) (5'38)

In equation (5.37), the rate of interest on short-term securities is set equal to

(irrr). In equation (5.38), the short rate is set equal to (id), and the term structure

equation is analysed by the relationship between (i¡¡) and (i¿). The former relationship

allows portfolio investors to raise funds by changing the maturity position of their

portfolios. The latter allows changes in the maturity position of portfolios by

borrowing from the banking sector. In the term structure equations (5.37) and (5.38) a

constant spread between the short rates (i¡¡) and (i¿) implies that a change in the

underlying conditions in the relation between (i¡¡) and (i*), which may cause ma¡ket

participants to exhibit a preference for short-term funds, will reduce the rate on longer

term securities, and causes a specific shift in the relation between (ig¡) and (i¿).

However, credit market behaviour may or may not warrant such a specific shift in

borrowers preferences for raising funds.
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The aggregate va¡iant LM curve, using the LM relations (5.35) and (5.36a), is

represented in figure 5.4. The relationship between (Y) and (i-) in figure 5.4, as

distinct from the conventional models, is represented by LLM curve to indicate that it

allows for "bank Lending" in the analysis of the LM curve. The LLM curve, in

comparison with the conventional LM curve, allows for imperfect substitutability

between loans and eaming assets, and the disequilibrium condition in the loan market.

This provides the variant LM curve consistent with the portfolio-loan model,

developed in section 2. In this model the effects of bank lending on the money supply is

the significant difference from the asset market model, examined in the previous

chapter.

¡ts
m

Y

Figure 5.4

In the portfolio-loan model the short rate relations (5.35) and (5.36a) make a

significant difference to the linkages between the loan market and the f,rnancial markets

for securities of different maturities. The difference provides either of the term

structure equations (5.37) and (5.38) with links between the yield to maturity of long-

term securities and both the short rates (i-) and (i¿). Such links in the term structure

equation (5.25) were represented by direct relationships between the long rate (i¡ n)

and the two short rates (i6) and (i¿), using a weighted average of these short rates.

These relationships in equation (5.25) allow the portfolio investors to seek the

minimum cost of raising funds, using bank loans to change the maturity position of

their portfolios.

t69



Figure (5.4) also represents the relationship between (i-) and (Y) in a va¡iant

IS curve. This curve as distinct from the conventional models, is called the IIS curve to

indicate that it refers to "fncorporated rates of interest" in the IS curve. A consistent

specification of the IIS curve with the two channels of the transmission mechanism can

be represented by the following functional form:

Y = Y (im, ÂU (.), O) (5.39)

where, C) is a vector of all other exogenous variables in the commodity market, and

^h(.) 
represents the functional form of loan rate adjustments, which is shown by

equation (5.36a).

Bernanke and Blinder (1988) introduced a different treatment of the va¡iant of

the textbook IS curve in which the loan market clears by loan rates. In their model the

loan effects in the commodity market are represented by the effects of the market-

equilibrating loan rate, rather than 
^rd(.), 

on aggregate demand. The significant

difference from the Bernanke-Blinder model is the inclusion of the loan market

disequilibrium condition, represented by V(Ldt-Lst), in the IIS relation (5.39). It is

easy to verify that the IIS curve is negatively sloped, for the s¿rme reason as for the

Bernanke-Blinder model and for the conventional IS curve. However, the IIS and

LLM curves will be shifted by credit market shocks that affect the amount of excess

demand for loans, (or of credit rationing), or the loan rate function (5.36a).

The noteworthy difference between this model and the IS-LM model is that

positive excess demand for credit is associated with Âtd,t>O, and negative excess

demand is associated with Ård,t<O. The availability of credit, and hence the amount of

positive or negative excess demand, is determined under the minimum condition

Le=min(Ld-¡s¡. In the trS-LLM model an increase in the amount of excess demand for

credit, indicated by a rise in (Âi¿), reduces the private sector's holdings of money and

the investment spending, and causes both the IIS and LLM curves to shift to the left. A

similar analysis applies to opposite instances where a decrease in the amount of excess

demand for credit, indicated by a fall in (Ai¿), increases the private sector's holdings of

money and investment spending, and shifts both the IIS and LLM curves outward to
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the right. Therefore, the credit channel, represented by the output effects of changes in

the amount of excess demand for credit, or of credit rationing, makes the availability of

credit more contractionary or expansionary than the standard IS-LM model. In the IS-

LM model the availability of credit is assumed to be equal to the demand for credit,

which might change, for example, as a result of new net investment or because of

changes in the transactions demand for moneyt3. In the textbook IS-LM model, the

money channel, acting through changes in liquid assets (money and bonds) and interest

rates, affects the availabilþ of credit and, via changes in the investment demand,

affects the aggregate economic activity.

5.4.2 Cornparatíve statíc s

The LLM and IIS curves represent the effects on economic activity of given

changes in the amount of excess demand in the loan market. The LLM curve may

reduce to the conventional LM curye if 1) loans and assets other than money are

perfect substitutes, or 2) the excess demand in the loan market, and/or credit rationing,

does not have any repercussions on the probability of default of earning assets. In the

first case the loan rate va¡ies with a constant spread on the rate of interest on the

substitute assets for money. Under credit rationing, changes in the spread becomes

unpredictable, which make the linkages between the loan market and asset markets

only consistent with the LLM curve. In the second case, the spread between the loan

rate and the money market interest rate becomes inelevant to the optimal holdings of

money in the model.

The opposite extreme, or a credit-only view, arises if money and eaming assets

are perfect substitutesta. When this occurs, the LM- curve (or the conventional LM

curve) becomes horizontal, and the emergence of liquidity trap causes the increased

13. As we have already noted, in this treatment it is assumed that loans and earning assets (bonds) are
perfect substitutes.

ra. Bernanke and Blinder (1988) argue that even with a liquidity trap, monetary policy may affect
aggregate economic activity because it influences their variant IS curve.
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demand for transaction balances to lose its cost reducing effects on creating

opportunities for exchange in financial marketsrs. In such a circumstance financial

innovations and/or the reduced amount of credit rationing, motivated by the low level

of default risk in asset markets, may create successive effects and develop

opportunities for exchange via the expansion of loans. Such effects imply that in the

trS-LLM model, despite the liquidity trap, there may still be some interactions between

financial markets, and between the bank loan market and the commodity market which

are induced by the increased supply of credit in the economy.

The trS curve can also be analysed in similar cases, when loans and assets other

than money are perfect substitutes, or the commodity market is insensitive to the

amount of excess demand for credit, or of credit rationing. In the first case, the IIS

curve reduces to the conventional IS curve and the basic IS-LM framework seems

applicable to the model. In the second case, given that the excess demand for credit

still affects the optimal holdings of money, a suitable framework for analyzing the

monetary transmission mechanism is an IS-LLM frameworkro. The IIS curve may also

reflect the monetary influences of financial innovations when the liquidity trap occurs,

and opportunities for exchange afe created by the expansion of loanstT'

The model analysed in this section permits us to incorporate the implications of

loan market imperfections, and/or credit rationing, into the monetary transmission

mechanism. Another important aspect of this analysis is the implication of credit

rationing for bank behaviour, and for the links between the bank loan market and asset

t5. The cost reducing effect of moneJ in Brunner and Meltzer's, (1

"i -ån""-ru"." con"sidered to be iinportant in the extension of
ðå"iiáãié¿ i'ofo.tunt in King and Plosser's (1986) consideration

the mechanism of exchange.

of the role
were also
model for

16. This implies that in the basic IS-LM framework the effects on holding money of a given change in

the loan rafe can be described by shifts in the LM curve'

of an equilibrium model for the lending chaqng!
g assets and loans, using the conventional LM
ly the influences of the loan rate on total output'

and hence by shifts in their variant IS curve'
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markets. In this thesis a necessary condition for these links under the credit rationing

hypothesis is that the expectation of the default cost of bonds in the bank balance sheet

plays an important role in accommodating increases in bank's optimal lending. Inherent

in this condition is the fact that the underwriting process for new risþ bonds is

intensive in gathering information concerning the borrowers' credit worthiness, and the

likelihood of default is reflected in the rate of interest of bonds. This permits us to

place a consistent assumption on the portfolioJoan model, presented in section 5.2,

implying that bank's optimal lending depends on the default cost of bonds'

To consider how this consistency arises, we examine the implication of the

expectation of the default cost of bonds for bank's optimizing behaviour under credit

rationing. This analysis is based on the existing class of theories on banks optimizing

behaviour, and equilibrium rationing with imperfect information.

5.5 A model of bank lending with the default cost of bonds

In this section we analyse the loan decision of a bank which incorporates the

implication of asset market instruments, such as bonds, into credit transactions. A

preliminary question is that of how the expectation of some default on bonds affects

bank lending. One possible explanation is that banks hold bonds as risk-free assets

against unanticipated deposit shortfalls. In this treatment a bank finds it optimal to

keep a fraction of its assets in liquid form which makes a relatively low return. But

market determined bond rates and the links between the bank loan market and asset

markets imply that: l) bonds are no longer risk-free assets in the bank balance sheet;

and,2) the likelihood of default of bonds results in a higher expected cost of liquidity

than if there is no provision for default in the bank's buffer stock motive for holding

bonds. Given that the expected return on loans exceeds the return on bonds, an

increase in the default cost of bonds reduces the liquidity of the bank reserve assets,

bonds, and prompts the bank to borrow on open markets. This increases the marginal

cost of funds for a given level of loan supply, and may result in a rise in the loan rate.

A different result a¡ises from bank behaviour under credit rationing. In this treatment
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an increase in the default cost of bonds is suggestive of the increased probabilty of the

default of borrowers. Under credit rationing raising the loan rate does not result in a

proportionate increase in the receipts of the bank because the default risk of loans

rises. In the following discussion we examine the implication of the defauit cost of

bonds for bank's optimizing behaviour, and for credit transactions under the condition

implied by the non-monotonic relationship between the loan rate and the expected

return on loans.

5. 5. I B ank lendín g and bank's optimizin g b ehaviour

The characteristics of bank lending can be modelled in a three-market setting

for loans, deposits and earning assets. In the deposit and loan markets, a bank takes

deposits, (D), on which it pays an interest rate, (iç), and satisfies all or a part of

applications for loans. In the asset markets, bank asset-management operations are

carried out to attain interest-bearing assets (bonds) which may be used as a precaution

against unanticipated outflow or slowed inflow of deposits.

Given that the net interest-bearing assets, i.e. government bonds, in the bank

portfolio are positive, the bank's balance sheet can be specified as follows:

Assets Liabilities

Reserves=R Deposits=D

Bonds=Bb Capital=K

Loans=Le

B6+Le=D+K-R (5'40)

where capital is added as a constant, and banks non-borrowed reserves, (R), are held in

proportion to deposits, that is, R=r¿.D. The volume of deposits can be treated as a

stochastic variable which affects the bank's holdings of bonds and loans via changes in

(l-r¿)D+K. In addition, bonds in the bank's balance sheet a¡e viewed as the assets with

a rate which is lower than the loan rate.
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It can be assumed, realistically, that the bank sets the interest rate charged on

each loan so that it earns the required rate of return on deposits and satisfies the

required liquidity in the bank balance sheet; if this is not possible, the bank will not

make loans. On a given amount of deposits, (D), the bank's choice of loans and bonds

is made on the basis of the maximum expected return on loansrs.

It is convenient to Íìssume that the bank, as a lender, is a prtce-taker in the asset

markets as well as in the deposit market, and is a price-maker in the loan market. The

interest rate on bonds is (i6), and the interest rate paid on deposits is (ir). The interest

rate on bonds, as analysed in the previous chapter, can be represented by an implicit

function as

i6 = (is¡, ig) (5'41)

where, (i-) is the market determined rate of interest in asset markets, and (ig) is the

safe rate on bonds, set by the government. As we have already noted, the former rate

allows for a risk premium which is determined by the equilibrium conditions in asset

markets. This implies that a market determined rate of return on the bank's secondary

assets, bonds, is given by (im).This rate can be represented by:

im= ig+ b 6'42)

where (å) is the spread on the safe rate, (ig), and allows for some default costs on the

bank's holdings of bonds.

In the remainder of this discussion we assume that the bond safe rate, (ig),

exceeds the rate that bank pays for deposits, (i.). Based on this assumption the loan

rate, (i¿), is set at a level higher than the safe rate on bonds, and hence at a level higher

than the required rate of return on deposits'

The expected return on loans can be represented by a function as p(i¿). This

formulation allows for the expectation of some default and administrative costs on

loans. Hence, the assumption relating the expected return on loans to the bond safe-

rate can be expressed bY:

,s. Two models of bank optimizing behaviour with stochastic treatment of deposits are represented by

King (1986) and Blinder (1989).
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p(i¿) = ir.Le + p1(a) (5-43)

where (ø) is the spread on the bond safe-rate equal to the difference between (ig) and

(i¿). Equation (5.43) implies that the expected return on loans takes account of an

addition to the risk-free return on loans, ig.L", which is equal to the expected return

from the spread (¿). The functional form p1(a), with the same implication as for p(i¿)'

allows for some default and administrative costs of loans.

In the loan ma¡ket without rationing, p(i¿) is a monotonic increasing function'

That is, a rise in the rate of interest on loans, (id), or a rise in the spread (a), results in a

proportionate increase in the return to the bank. In this case, the monotonicity of either

p(i¿) or p1(a) arises from excluding the effects of the increasing probability of default

on the expected retum to the bank, as the interest rate charged on loans increases'

InKing's(19s6)andBlinder's(1989)modelsoftheoptimizingbehaviourofa

bank, the volume of loans, (Le), and the loan rate, (i¿), are viewed as the decision

variables, and their optimal values are obtained from the stochastic treatment of

deposits in the bank's balance sheet. The models imply that, in a competitive loan

market, the Walrasian framework requires the demand for loans equals the supply of

loanable funds, and a zero expected profit on loans causes the expected return to the

bank to equal zero, i.e. (a) is set equal to the administrative and default costs of loans'

However, imperfect competition in the loan market changes the situation in the sense

that the bank yields profit equal to the difference between the market rate and the

marginal cost of loans, i.e. (a) exceeds the costs'

In these approaches, bonds are viewed as secondary assets, and when the loan

demand exceeds the bank's loanable funds, the bank increases the funds by selling

bonds at a marginal cost equal to the bond safe rate, (ig). In contrast to the King and

Blinder approaches, this source of financing, and also the other source implied by

borrowing on open markets, can be analysed using a marginal cost equal to (im) which

allows for the expectation of some default on bonds in the bank balance sheet' This

implies that the bank may rely on bonds as the sources of financing in the short run,
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provided that the marginal cost of funds, (ir+å), is less than the marginal rate of return

on loans, (i¿).

In the King and Blinder models a different treatment of the decision va¡iables

(Le) and (i¿) arises from bank's optimizing behaviour in response to the risk of

borrowers default. This is reflected in (ø), the difference between the safe rate (ig) and

the rate of return on loans, (i¿). The functional form of p1(a) allows for the probability

of default as a determinant of the expected return on loans, and then the supply of

loans. In this analysis, a predominantly excess demand may arise when the probability

of default has risen enough and an increase in the spread (a), which may clear the

market, results in a fall in the expected return from that spread, p1(a).

Again, in contrast to the King and Blinder approaches we allow for bank's

optimizing behaviour, and hence banks' consideration of default risk, regarding

uncertainty in the rate of return on the bank's secondary assets, bonds' In this approach

the expected return p1(ø) is affected by the risk of borrowers default and the default of

bonds, which is represented by (å). As the probability of default of bonds increases, i'e'

(å) rises, for a given level of deposits, and hence (l-r¿).D+K, the bank becomes less

liquid. Lower liquidity prompts the bank to borrow on open markets which increases

the marginal cost of funds. This in turn leads the bank to increase the loan rate. The

volume of loans, made on the higher loan rate, will be used by applicants who

undertake riskier projects. If the bank is risk neutral, it will choose the higher level of

loan rate to maximize the expected return on loans. In this analysis the higher loan rate

is set consistent with the higher level of expected default of bonds, given that the

volume of bonds in the bank balance sheet is positive'

In the loan market under credit rationing, for a given level of loanable funds'

(l-r¿).D+K, raising the rate of interest charged on loans is considered in a mannef

consistent with a reduction in the expected return to the bank, i'e' p1@) decreases' In

the absence of effective monitoring of borrowers, the bank attempts to control the

expected default of loans by rationing loans to riskier borrowers. This in turn reduces

bank lending and leads to a change in the bank's holdings of reserve assets, bonds' in
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identity (5.40). In this approach the inclusion of the default of bonds in the

determination of the supply of loans still requires that bonds in the bank balance sheet

should be treated as safer assets than loans. This is because the spread for the loan rate,

(ø), is set at a level higher than the expected default of bonds. Since changes in

uncertainty, concerning the expectation of default of bonds and loans, have an

ambiguous effect on the loan ratere, and hence on the spread (ø), the effects of

uncertainty on assets' return should be analysed by variations in the bank's expected

return on loans, p{a), or by changes in the availability of loans, (Le). This in turn

affects the asset market equilibrium conditions, and brings about changes in the market

determined rate of interest (i-)'0.

The analysis of the optimizing behaviour of banks, using pt(a) as a function

which allows for the expectation of some default of bonds, provides banks with the

ability to obtain information concerning the likelihood of default on earning assets, and

hence the credit worthiness of portfolio investors2r. The links between the bank loan

market and asset markets can be analysed by the underwriting process for risky bonds,

in which banks appraisal of the risk determines the supply of loans.

In what follows we examine the implication of equilibrium credit rationing for

the model which embodies the expectation of the default cost of bonds in the bank

choice ofbonds and loans.

re. Jaffee and Stiglitz (1990) argued that the quoted rate on loans, (id), is set by the bank and there is
no a priori reason to believe that the quoted rate, at which the expected return is maximized, will
change as the economy goes into a recession and the probability of success of projects falls. In the
above analysis we set the quoted loan rate, (i¿), equal to in+@). Changes in uncertainty in the Jaffe€
and Stiglitz approach can be represented by ainbiguous clfanges in (ø) as uncertainty in the loan and
bond markets rises.

20. In the previous section this is explained by the explicit inclusion of the amount of credit excess
demand in the IIS and LLM equations.

21. Bank's optimizing behaviour can also be regarded as consistent with excess supply in the loan
ma¡ket. As the excess supply arises, the bank may put all the remaining funds into bonds. When the
bank holds simultaneously bonds and loans, the actual supply ofloans restores equilibrium in the loan
market. Conversely, when bonds in the bank balance sheet are treated as the bank's holdings of
reserve assets, excess supply in the loan market will be consistent with the disequilibrium condition
implied by the models of loan market imperfections.
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5.5.2 Bank's optimizing behaviour and equilibrium credit rationing

In market-clearing models it is assumed that the bank is risk neutral and that

the expected return on loans allows for monotonic increasing functions of p(i¿) and

pt@).In these models the equilibrium level of the spread (ø) is set at a level equal to

the sum of expected default and administrative costs of loans, and, if applicable, the

monopolist profit. In the rationing models the expected return on loans, p(i¿), does not

increase monotonically with the rate of interest charged on loans. In the literature on

credit rationing, which is based on Stiglitz and Wiess (1981), there are two basic

reasons why an increase in the rate of interest on loans, (i¿), may decrease the

expected return to the bank: /) adverse selection effects, and 2) adverse incentive

effects. The former implies that as the loan rate rises, the mix of applicants changes

adversely, i.e. safe borrowers drop out of the market. The latter reveals the fact that as

the interest rate increases, applicants are encouraged to undertake riskier projects.

The implications of the adverse selection effects and the adverse incentive

effects in the optimizing behaviour of bank can be represented by: 1) a non-monotonic

function for the expected return P(i¿); and, 2) an extra constraint concerning the

situation of persisting excess demand in a rationed credit market.

The implication of a non-monotonic function of p(i¿) is that the optimal (Le)

and (i¿), must satisfy the following condition.

d tp(i¿)l td(i6)=a 6.44)

or dlpt@)lld(a)=Q (S.aaa)

Condition (5.44) is based on the assumption that p(i¿) is a non-monotonic function,

reflecting the adverse selection and adverse incentive effects in the loan market.

Condition (5.44a) gives an alternative representation of condition (5.44), given that

p(id)=ig.L"+ pt@), where (ig.L") is the safe return on loans, and (a) is the spread

which allows for the expectation of some default of both loans and the bank secondary

assets, bonds.

Condition (5.44), or equivalently (5.44a), implies that if the probability of

default increases sufficiently, raising the rate of interest charged on loans, represented
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by a rise in (i¿), or in the spread (ø), results in a decrease in the expected return to the

bank, p(i¿). In rationing models, condition (5.44) determines the loan rate, (i¿), at a

level which is different from the market-equilibrating rate, (ie¿).

As explained by Stiglitz and W'eiss (1981), the constraint concerning the

situation of rationing in the loan market should also be consistent with predominantly

excess demand in the sense that: 1) some individuals obtain loans while apparently

identical individuals do not, and the rejected applicants can not obtain a loan even if

they offer a higher interest rate, and; 2) there are a large number of groups, classified

by lenders, so that each group has a small number of borrowers. In this approach when

rationing arises, changes in the availability of loans, (Le), not changes in the rate of

interest (i¿), determines the extent of borrowing. In this case the optimal quantity of

loans can be represented by

lL" - Lt (id,i*, ...)

I

and lLs < td (i¿, i¡¡, ...) (5.45)

Condition (5.45) implies that in a rationed credit market the transacted quantity of

loans is equal to the supply of loans, and there is never a case of excess supply. Based

on conditions (5.44), (5.44a) and (5.45), the availability of loans under the equilibrium

rationing hypothesis can be obtained from differentiating the expected return to the

bank, represented by equation (5.43), with respect to (Ls). That is,

d tp(i¿)l td(LS) = is * dlpt@)l td(LS) (s.46)

Equation (5.46) implies that the marginal net return on loans is equal to the bond safe

rate plus the marginal net return from the spread (ø). Again, as the risk of default in

asset markets increases, for a given level of deposits and hence (l-r¿).D+K, an increase

in the supply of loans will be invested on riskier projects which in turn reduces the

expected return from the spread, i.e. p{a) falls. This is different from the case when

the bank is assumed risk neutral. In this case a rise in the volume of loans increases the

expected return P{a), and the bank equates the expected return dlp{a)l/d(Ls) to the

expected cost of entering open markets as a borrower. Since the loan rate is

determined by equations (5.a4) and (5.44a), equation (5.46) determines the volume of
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loans given the predetermined volume of deposits, (l-r¿).D, and level of bank capital,

(K).

Equation (5.44a) also determines the expected spread between the loan rate

and the bond safe rate, which is affected by the probability of bond default. The

implication of this equation is that increasing the likelihood of default of bonds results

in a rise in the expected cost of liquidity, which provides bank with information

concerning the increasing default risk of earning assets. In this approach a necessary

condition for rationing to exist is that raising the probability of bond default results in a

fall in the bank's expected return on loans. This condition plays a pivotal role in

providing links from asset markets to the bank loan market under credit rationing, and

is consistent with the implication of asymmetricøI information for the response of

banks to the risk of borrowers default22 .

A simple modelling of conditions (5.44) and (5.45) in this chapter is

represented by the implication of loan market imperfections, given by equations (5.16),

(5.17), (5.18a) and (5.19). In equation (5.19) the transacted quantity of loans must be

the minimum of demand and supply, i.e. Le=min{Lt,Ld}. Also, under the equilibrium

rationing hypothesis it is possible to obtain estimates of the demand and supply

equations, represented by (5.16) and (5.17), and therefore the amount of credit

rationing.

In equation (5.18a) the loan rate is made stochastic. In this equation it is

assumed that there are some rules under which loan rate controls under credit rationing

depend on some specific historical data. In this equation loan rate adjustments also

satisfy the minimum condition Le=min{Ls,Ld}. The rules in equation (5.18a) are

consistent with the equilibrium rationing hypothesis in the sense that, 1) the actual loan

rate in rationing periods is assumed to be different from the equilibrium loan rate; and,

2) the loan rate adjusts mainly in response to excess supply rather than to excess

22 . We refer to asymmetrical informøtion as the case in which borrowers and lenders have different

access to information concerning the risk of an earning asset, i.e. borrowers know the expected return

and default risk oftheir interest-bearing assets, whereas lenders, banks, know only the expected return

and default risk of the average earning asset in the financial sector.
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demand in the loan market. The latter issue is implied by the relationship between loan

rate adjustments, implied by (Âi¿), and excess supply lLd-ls¡<0. In the model of loan

market imperfections the effects of the likelihood of bond default, implied by condition

(5.44a), is represented by the inclusion of the money market interest rate, (im), in the

demand and supply equations, and in the equation of loan rate adjustment.

5.5.3 Comparative statics, and the implications for the monetary transmission

mechanism

In the simplified model presented in section 5.2, the risk of default in the asset

markets is reflected in the rates of return required by asset holders. In this model we

assumed that assets in the private sector portfolio are imperfect substitutes and, in

equilibrium, offer different rates of interest. V/e also assumed that the links between

the bank loan market and asset markets determine the variables such as the money

supply, interest rates, the exchange rate, and the amount of credit rationing.

In the absence of default risk, we may assume that: I ) the rate of return on

earning assets is the discount factor, which equates the price of asset with the present

value of the expected stream of income to which the asset entitles the bearer; and,2)

the interest streams of earning assets will continue with certainty into future. If these

assumptions are valid, then asset holders should have no particular preferences for one

earning asset over the other earning assets, and market forces should, therefore, ensure

an identical rate of interest for all earning assets. In this circumstance, the money

market rate of interest, (im), which is the identical discount factor for all eaming assets,

is treated as the rate of return required by asset holders, and the loan rate, (id), as the

rate which is determined by a spread on the money market interest rate. The spread

allows for administrative and default costs of loans and, if applicable, the monopolist

profit. In this case the expected return to banks can be represented by

Ip(i¿)l = im f [pr(o)] (s.47)

where (cr) is the spread set equal to its equilibrium level in a perfect or imperfect

competitive loan market, and both tp(i¿)l and [p1(cr)] are increasing monotonic
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functions, implying that the model takes no account of the likelihood of default in the

loan market.

The effects of the spread (a) on the private sector's optimal holdings of money

can be analysed along the same lines as the transaction costs in Baumol's (1952) and

Tobin's (1956) models of the demand for money. In this treatment the links between

the bank loan market and asset markets, as implied by the standard LM equation

(5.35), take into account the effects of administrative and default costs of loans on the

optimal holdings of moneY.

When the likelihood of default is considered implicit in the required rates of

return on both earning assets and loans, the links between the bank loan market and

eaming asset markets can be analysed by the models in which, 1) the expected default

of earning assets affects the optimal holdings of money in the private sector portfolio,

and 2) the expected default of bank secondary assets, bonds, affects the optimal

lending of banks. In this case the loan market can be characterized by the possibility of

either the rationing or non-rationing behaviour of banks'

In the absence of rationing, when the expected default on bonds rises, the

liquidity of the banks' resefve assets, bonds, falls. This increases the probabilty that

banks will have to borrow on the open market, which increases the marginal cost of

funds for a given level of loan supply, and may result in a rise in the loan rate' At a

higher loan rate borrowers invest on riskier projects. If banks are risk neutral, they

choose the higher loan rate to maximize their expected return. Under this condition the

expected return to banks, represented by equation (5'47), determines the supply of

loans; and the private sector's optimal holdings of money can be analysed by the

implications of risþ assets in an optimally structured portfolio, as suggested by the

portfolio approach. Equations (5.44), (5.44a) and (5.46) reveal that such a situation is

different under credit rationing'

Equation (5.+4) implies that, the increased probability of default of earning

assets causes the loss of monotonicity of the loan rate. Equation (5.4aù reflects the

fact that an increase in the probability of default in asset markets raises the risk of
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borrowers default and reduces the expected return to banks. In order to reduce the

expectation of default of loans, banks ration loans to riskier borrowers, using non-price

terms in loan contracts. Equation (5.46) implies that, when rationing arises, a rise in

the supply of loans reduces the expected return to banks.

In macroeconomic models, different implications of the effects of loans on

aggregate economic activity depend on the inclusion of the default risk in banks'

optimizing behaviour. The likelihood of default of bonds in banks' optimizing

behaviour under credit rationing requires that the lending channel in an IS-LM model

should be specified by loan rate controls and the availability of credit. This implies that,

when a rise in the marginal cost of funds, and hence an increase in the rate of interest

charged on loans, does not result in a proportionate increase in the receipts of banks,

credit rationing arises, and the rules under which loan rate cntrols are imposed and the

availability of credit might explain the real impact of bank lending. In the absence of

rationing the output effects of changes in the transacted quantity of credit can be

modelled by the effects of market-equilibrating loan rate on aggregate demand.

Without regard to the default risk of bonds in banks' optimizing behaviour, the links

between the bank loan market and asset markets can be represented by a basic IS-LM

model in which the output effects of changes in aggregate credit reflect the response of

aggregate demand to changes in administrative and default costs of loans.

5.6 Conclusion

This chapter has analysed the portfolio-loan approach to the determination of

the interest rate effects of monetary changes. The critical differences between the

portfolioJoan model and the model analysed in the previous chapter were identified in

terms of I ) the importance of the private initiatives of the banking system in the

determination of the supply of loans, and 2) the structurally endogenous nature of

money and loans. These features of the model reflect Palley's (1994) post-Keynesian

view of endogenous money whereby bank choice of the composition of assets and

liabilities provides the bank with the minimum cost of financing. The signif,tcant
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difference from the Palley's model is the disequilibrium modelling of the loan market,

which is implied by loan market imperfections. This treatment of loan market

behaviour complies with the Stiglitz and Wiess (1981) approach to credit rationing

whereby the underwriting process for risþ bonds is intensive in gathering information

concerning borrower's default risk, and credit rationing may arise when there is

imperfect information. One important aspect of this approach was identified in terms of

the relevance of the portfolio investors' incentives to borrow from the banking sector in

the analysis of the term structure of interest rates. In this analysis, the rationally formed

behaviour of portfolio investors is suggestive of the importance of the economic

information available to the portfolio investors under credit rationing.

In this chapter we also examined the implications of loan market imperfections

for the transmission mechanism in a simple model which is a variant of the textbook

IS-LM model. In this model loan rate adjustments, as implied by the models of loan

market imperfections and credit rationing, make the availability of credit more

expansionary or contractionary than in the standard IS-LM model. Also, in a simple

model we examined the implication of credit rationing for bank's optimizing behaviour,

regarding the expectation of bond default in the bank's optimal lending. In this model

the expectation of bond default provides bank with information concerning the

likelihood of default on earning assets, and hence the credit worthiness of portfolio

investors. The links between the bank loan market and asset markets under credit

rationing are suggestive of the importance of banks' appraisal of the default risk of

average earning asset in financial markets in the underwriting process for new risky

bonds.

The next chapter provides evidence on the implication of loan market

imperfections and credit rationing for the portfolio-loan approach. Also we present

evidence on the relevance of the portfolio investors' incentives to borrow from the

banking system in the financial markets for securities of different maturities, and

examine the implication of credit rationing for the term structure of interest rates.
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Aooendix 5

Specification of Loan market equations in disequilibrium models

The preceding discussion in section 5.2 refers to models in which sources of

disequilibrium are a) imperfæt adjustment of loan rates, and å) loan rate controls. In

the first type of model, the loan rate-adjustment equation can be represented by

imperfect adjustment of loan rates, using (^td,t) as dependent variable, or imperfect

forecasts of market-equilibrating loan rates, using (Âi¿,t+l) as dependent variable. The

model can be specified under the following conditions, and provides estimates for the

demand and supply equations in the loan market.

Ld = Ld (i¿, (i¡1,...), y)

Ls = Ls (i¿, (is¡,...) , D)

l) Le = min (Ls, Ld)

e-rs_D

e-rd
-D

3) Le = min {Ld, Ls}

rd,t+l - id,t = Yr (Ldt-LsÐ

h,t+l - id,r = yz (Ldrlst)

if Ldl>Ls¡

if Ldr<Lst

(excess demand)

(excess supply)

4) Le = min (Ld, Ls)

(id,t+l - id,t) = y. 1ld¡Ltt) + 6. i- + e¡

The first condition is considered in the context of a switching regression

model, suggested by Maddala and Nelson (1974\.In this model there is no need to rely

on a priori information concerning the loan rate adjustment process. In addition, the

model iself provides eff,rcient estimates for the demand and supply equations, and

allows us to determine the probabilities that the transacted quantity of loans belong to

the demand or the supply equation.
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The second condition represents a directional disequilibrium model which

takes into account a sample separation in the model estimation. The condition on the

loan rate differential implies that if there is excess demand, the loan rate rises; and if

there is excess supply, the loan rate falls. This condition can be used to classify the

observations into those belonging to the demand category and those belonging to the

supply category.

The third condition shows a quantitative model in which fs represent the

speeds of adjustment of the rate of interest of loans. A two-stage least squares method

of estimation, suggested by Amemiya (1974a), allows for the differing speeds of

adjustment in the demand and supply equations. With respect to this condition, the

modified version of the demand and supply equations can be written as,

Le = Ld - Ld (id,im (.), Â1i¿,¡11, Y)

where, Âtid,t+l = -(id,t+l - id,t)

Â1i¿,¡11 = o

Le = Ls - Ls (id, im (.), Â2i¿,1.r-1, D)

where, Âzid,t+l = -(id,t+l - id,t)

Â2i¿,1.u1 = 0

if id,t+l - id,tt0,

otherwise;

if id,t+l - id,t<O,

otherwise;

where

Atid,t+l = y1 (Ld¡-Lst) if Ld¡>Ls1 (excess demand)

Lzid,t+l = y2 (Ld¡-Ls¡) if Ld¡<Ls1 (excess supply)

The fourth condition provides another model with sample separation unknown

which is the same as the first model, except that the loan rate equation is made

stochastic.

Conditions 2-4 are expressed in terms of (Âi6,1a1). Alternatively we may

express these conditions in terms of (Âi6,¡). Maddala (1983) argued that in the second

and third models the price-adjustment mechanism brings about a quantity adjustment in

the model. When the price is treated as endogenous, the resultant quantity adjustment
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is inconsistent with the adjustment explained by the minimum condition

Le=min{Ls ,Ldft.Maddala concluded that the only way out of this inconsistency is

either to drop the minimum condition or to drop the assumption of price endogeneity.

This implies that, holding the nature of the disequilibrium models, and hence the

minimum condition unchanged, (id,t) in models (2) and (3) should be treated as

exogenous and (i¿,1..1) as endogenous. With a minimum condition and the exogeneity

of (i6,¡) in these models, the source of disequilibrium is not imperfect adjustment of the

rates but imperfectforecasts of market-equilibrating loan rates,

In the second type of model, with loan rate controls, we may specify a

disequilibrium model which allows for the rationing behaviour of banks in the sense

thag 1) the market is sometimes in equilibrium and sometimes in disequilibrium; and,

2) when disequilibrium arises, the volume of loans is supply determined, and loan rate

controls determine the ceiling loan rate. rWith no more assumption on when controls

are operative or not operative, we may specify the loan market equations by

Ld = Ld (i¿, (i¡1,...), y)

Ls = Ls (i¿, (iry¡,...), D)

It"=min {Ls,Ld}
I

lli¿ = i¿ ((Ld-¡s¡*,im)

where (Ld-¡s¡n represents excess supply in the loan market which is negative or zero,

depending on (Le=ld.¡s) or (Le=Ld=¡s), respectively. Also (Ai¿) represents loan

rate changes, which is equal to (i¿,¡i¿,¡-1).

In this model (Ls), (Ld) and (i¿,1) are dependent variables and sample

separation is unknown. This model, with no data available on the exact level of

controlled loan rates, can be estimated in the limited-dependent-variable framework,

using observed values for (Le) and (Âi¿,1).

" . Maddala indicated that a consistent solution for the quantity adjustment in the models gives rise to
an ambiguity for considering the minimum condition consistent with the price-adjusEnent
mechanism. This is also because with the minimum condition and the endogeneity of i¿,1, there are

two equations for three unknowns, Ld, Ls and i¿,¡.
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Chapter 6

Estimation of a Portfolio-Loan Model of

the Australian Financial Sector

6.l lntroduction

This chapter evaluates the relevance of the equilibrium credit rationing

approach in a portfolio-loan model, by examining: 1) whether the capacity of the

Australian banking system to underwrite financial assets plays an important role in the

process of money supply creation; and whether the reserve pressures, induced by an

increa.se in money income, increases bank lending; 2) whether the likelihood of default

of bonowers, Australian portfolio investors, affects the expected return to lenders,

banks; and,3) whether the Australian banks, in the aggregate, act as though they ration

credit.

The fîrst hypothesis examines the endogenous nature of the money supply and

loans, and the implication of bank lending for the money supply process in the

portfolio-loan model. The second hypothesis examines the implication of asset market

instruments, such as risþ bonds, for credit transactions, and is treated as a necessary

condition for credit rationing. We examined this condition for credit rationing in the

previous chapter, using a model of bank's optimizing behaviour with the default cost of

bonds. In this model the probability of default on bonds provides banks with

information concerning the risk of borrowers default. The third hypothesis examines

the credit rationing hypothesis in the Australian f,rnancial sector.

In this chapter we also evaluate the implication of credit rationing for portfolio

investors' preferences for securities with different terms to maturity, by examining:4)

whether the cost of borrowing under credit rationing provides portfolio investors with
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rationally formed expectations in Australian short-term security markets. This

hypothesis implies that a) the loan rate under credit rationing reflects banks' proxies for

the expected rate of return on average projects, which in completely deregulated

financial markets conforms to the actual rate of return in the economy, and b) the cost

of borrowing from the banking sector under credit rationing provides portfolio

investors with information concerning the actual rate of return on average securities

with different terms to maturity.

In the portfolio-loan model, the links from the eaming asset and deposit

markets to the bank loan market provides banks with information concerning the

likelihood of default of the underwriting process for new risky assets, such as equities.

V/ithout regard to the implication of the banks' incentive in gathering such information,

borrowers' credit worhtiness would be irrelevant to the credit transactions, and loans

would be issued to the point at which the marginal return to a loan equalled the

securities rate. Given that borrowers and lenders, banks, have differential access to

information concerning the risk of interest-bearing assets, we evaluate the implications

of asymmetrical information for bank lending, using a disequilibrium model of the

Australian loan market.

The next section presents a simple model which is derived from the portfolio-

loan model elaborated in the previous chapter. Section 3 provides evidence on the

hypotheses regarding the causality relation between the money supply and loans, and

the implications of asymmetrical information for bank lending. In this section we

evaluate the implication of the risk of borrowers default for credit transactions, by

examining the effects of risk preferences of portfolio investors, which is reflected in the

expected rate of return on their portfolios, on the banks' expected return on loans.

These effects provide a necessary condition for credit rationing, which incorporates the

risk of borrowers default into credit transactions. A capital asset pricing approach is

used to embody the risk preferences of portfolio investors in determining the expected

rate of return on a diversified portfolio. The evaluation of the rationing behaviour of

banks is represented by the estimation results of the disequilibrium models for the
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credit market, elaborated in the previous chapter. Section 4 presents the implication of

credit rationing for portfolio investors' preferences for securities with different terms to

maturity, using the expectations theory of the term structure of interest rates. Section 5

presents conclusions.

6.2 The portfolio-loan model

The equations of the portfolio-loan model, developed in the previous chapter,

are as follows.

Money market

C) (, (+) (+)
Hd=P.Hd (im, (EeÆ).(l+i¡), Y, W/P) (6.1)

(+) (+) (+)
im = im (iu, i¿, i¡ Hs)

Hd=Hs(=H)

Foreign asset market

Portfolio balance eouation

ryd - P. wd 1$l-rr,im, (EeÆ).(l+ir))

(Fd.E) = p. Fd álì, 1n.^5.1,*,r¡, y, w/p) (6.4)

(+) (-) (-) (+)
E = E ( {P/Pr}, {(i--n)-(i¡-nf)}, t. x [TBt - (l-¡,).TBt-t - (f.).TBm], (ir.Fs) )

(6.s)

Fd = Fs (=F) (6.6)

(6.2)

(6.3)

(6.7)

(6.8)wd - tvs
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Loan ma¡ket

(+) (-) (+)
Ls = Ls (id, im, D)

(+) (+) (-)
Âh = i¿ 1{Ld-Ls}, i¡1, D)

Le = min {Ld, Ls}

Deoosit market

(-) (+) c) (+) (-)
Do = P. Do (im, ic, (EeÆ).(l+i¡), Y, W/P)

(+) (+) (l
b = ic (im, id, Ds, NBR)

(l (+) (+)
NBR = NBR (iu, i¿, Ds)

Dd - Ds (-D)

Policy reaction functions

(-) (-) _ (-)
(RBS/BB) = RBS (im, GDP/ GDP, P )

(+) C) (+)
RBF = RBF (F, E, PÆ¡)

Identities

Ws=H+(B+EQ)-(E.F)

Le+NBR+86=þ

(6.e)

(6.10)

(6.11)

(6.12)

(6.13)

(6.14)

(6.rs)

(6.16)

(6.17)

(6.18)

(6.re)

(6.20)

Endogenous variables:

Hd, Hs, im, Fd, Fs, E, vy'd, ws, Ld, Ls, rd, Le, Dd, Ds, L, NBR, (RBS/BB), RBF,

(B+EQ), 86.
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Exogenous va¡iables:

Ee, if, Y, i¿, P, Pf, It, ttf,TR, TRl-1, TRLR, (if.Fs), W(-l), (GDP/GDP).

The glossary of variable names for the description of the data is represented in

appendix 6.A.

Signs above functional arguments represent the signs of partial derivatives.

Equations (6.1)-(6.8) and (6.17)-(6.19) represent the same functional form as implied

by the asset market model estimated in chapter 4. Equations (6.9) and (6.13) represent

the demand for loans and deposits held in banks, respectively. Equations (6.10) and

(6.14) represent the supply of loans and the supply equation for deposits. Equations

(6.11) and (6.12) represent loan rate adjustment and the disequilibrium condition in the

loan market. Equation (6.15) represents the supply function for banks' non-borrowed

reserves. Equation (6.16) represents the equilibrium condition in the deposit market.

Equation (6.20) represents the banking sector balance sheet identity. This identity

determines the banks holdings of bonds, (BU). A consistent solution for the model

determines the equilibrium values of the assets in the private sector's portfolio and the

banks balance sheet.

The estimation results for equations (6.13)-(6.16) are obtained from the two

stage least squares (2SLS) method. The estimation results for equations (6.9)-(6.12)

are obtained from the OLS and maximum likelihood methods used for disequilibrium

models in the limited-dependent-variable framework. The result of the test for unit

roots in the data is given n appendix 6.8. In the regressions reported in this chapter

the test for cointegration is represented by the augmented Dickey-Fuller, ADF, statistic

for each equation. The LM and Chow statistics represent the tests for up to fourth

order autocorrelation, and for parameter stability, respectively. The latter test is used

to examine the predictive ability of the equations after the second quarter 1986 with

the removal of all controls on interest rates and bank deposits and loans. The Chow*
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test represents the stability criterion for other special dates in the demand for deposits

and bank reserves equations.

6.3 The loan market and post-deregulation developments in Australia

A consistent solution for the model requires that the linkages between the asset

markets, i.e. the money and interest-bearing asset markets, and the two remaining

markets in the model, í.e. the loan and deposit markets, should be specified in a manner

consistent with banks' choices of assets and liabilities. In this section we examine

different implications of such choices, regarding the private initiatives of banks in the

process of money supply creation and the banking ststem response to the increased

supply of reserves. This is followed by the empirical features of loan market behaviour

and loan rate adjustments using results from a disequilibrium model of the loan market.

6.3.1 Bank lending and the causality between the money supply and loans

In the model under discussion banks' asset and liability choices influence the

money market equilibrium condition. This is implied by a consistent solution for the

model, reflecting the effects of bank lending, (Le), on the money base, (H), and on the

money supply, (M), using narrow and broad definitions of money. The money

multiplier in these definitions can be obtained from the following equationsr.

In chapter 4 we specified the money ma¡ket equilibrium condition, using the following equations.

cd = cd (im, ic, (E/Ee).(t+i¡), y, w) (4.1)

DDd = DDd (im, i", (EÆe).(l+i¡), y, w) (4.2)

ts = DDd (im, ic, (EÆe).(l+i¡), y, w) (4.3)

M = cd + DDd (4.4)

ñl = m (iu, i., is, i¿) (4.5)

m1.Hs=M (4.6)

rIS = Hd (4.7)
where
M = the supply of money, Ml,
m1 = the money multiplier for narrow money.
Equations (4.1)-(4.3) represent the demand for currency, demand deposits and the money base.

Equations (4.4) and (4.ó) a¡e definitions. Equation (4.5) represents the money multiplier function.
Equation (4.7) represents the money market equilibrium condition. A consistent solution for the
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M=ml.H (6.21)

D = mz. NBR (6.22)

where (D) is the public's (demand and time) deposits in banks, (m1) is the money

multiplier for a narrow definition of money, and (mÐ is the deposit multiplier, using a

broad def,rnition of money in the absence of cash. The effects of bank lending on

nanow and broad money can be represented by changes in reserves (H) and (NBR),

and changes in the monetary preferences of asset holders through changes in the

money multþlien (m1) and (^ù'.4 consistent solution for the model also requires

that changes in the money base and changes in the monetary preferences of asset

holders cause changes in bank lending, so that (H) and (NBR), and the money

multþliers (m1) and (mz) Granger-cause (Le). Testing these causality hypotheses

involves standa¡d bivariate Granger-causality regressions between bank lending, (Le),

and the other variables outlined above.

Such a Granger-causality framework complies with the modelling of the

lending channel in Palley's (1994) approach. Palley's model embodies the post-

Keynesian view of endogenous money whereby the money supply rises in response to

an increase in bank lending. The significant feature of the lending channel in Palley's

money market equations determines the equilibrium values of the endogenous variables Cd, DDd, I{d,
im, Hs, M, and m1.

In chapter 5 equations (4.4) and (4.6) were replaced by

(DDs + TDs) = m2. NBR (5.6)

Hs - Cd + NBR (5.S)
where

TDd = TDd 1i*, ic, (E/Ee).(1+i¡), y, W) (5.3)

(DDs+TDs) = (DDs+TDs¡ 1=(DD+TD)) (5.7)

NBR = NBR (ia, i¿, (DD+TD) (5.23)
and (NBR) represents non-borrowed reserves of the banking sector. In the model given bycquations
(4.1)-(4.3), @.5), (+.1),(5.3), (5.6)-(5.8) and (5.23) the endogenous variables *"-Cd, Dód, iDd, Hd,
i¡¡, is, Hs, (DDs+TDs), NBR, and m2.

2 . Given that equation (4.6) provides a link from (tI) and (m1) to (M1), the relationship between (Le)
and (M) can be represented by the bivariate causality between both (Le) and (H), and (Le) and (m1).
Using equation (5.6), the causality relationship between (Le) and (DDs+TDs) can be represented by
the biva¡iate causality between both (Le) and (NBR), and (Le) and (m2).
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model is the introduction of banks' choice of asset and liability using a buffer stock

approach to the banks holdings of bonds in identity (6.20). The buffer variations of

bond holdings allow banks to adjust their balance sheet in response to unexpected

changes in their liabilities, (Dd), and to changes in the demand for loans, (Ld). To

increase the supply of loans, individual banks sell their holdings of bonds through their

own internal open market operations between their portfolios and those of the non-

bank public. Increased lending causes liability transformations that increase the money

multiplier and reseves. In this approach the process of financing through selling of

secondary assets, bonds, and transformations of checkable deposits into time deposits

first reduce the money multiplier, but the increased lending causes the money multiplier

to return to its initial level. The causal link between loans and the money multiplier is

the key innovation in Palley's (1994) model, compared with the post-Keynesian

approach, presented by Moore (1988, 1989). In Palley's approach an increase in the

money supply, induced by increased non-borrowed or borrowed reserves, raises the

total stock of reserves, and makes the banking system use this stock more intensively

in its production of loans. This procedure complies with the traditional money

multiplier approach. In Palley's analysis changes in the money multipliers (m1) and

(m), or changes in the supply of reserves, (H), cause changes in bank lending, and

changes in the bank lending can cause changes in both (H) and the money multþliers

(m1) and (m2).

Test results for the Granger-causality hypotheses in the model under discussion

are given in tables 6.3.laand 6.3.lb, using standard Granger-causality regressions with

Australian data in two periods: 1978:3 to 1993:4 and 1984:l to 1993:4. In the whole

sample period, i.e. 1978:3 to 1993:4, all the variables are stationary when expressed as

first difference of log levels. This is shown in appendix 6.8, using the tests for unit

roots. Only the regressions with stationary series are reported. The results using log

levels (non-stationary variables) showed significant results for almost all the Granger-

causality hypotheses.
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Table 6.3.1a. The results of the Granger causality regressions between the
money supply and bank lending

Sample period: 1978:3 to 1993:4

2 lags 4 lags 6 lags I lags

L. H -â Le 1.92
( .1s7)

3 .57
(.012)

2.26
(.0ss)

L.73
(.1221

2. NBR + LE L.90
(.1s9)

L.42
1.2471

L.07
(.3e8)

.977
( .468)

3. ml + Le .L75
(.840)

.784
( .54L)

.536
(.7781

.502
( .846)

4. mZ + Le 1-.38
(.260)

L.22
( .313 )

.954
(.468)

.842
(.5721

5. Le I H .LLA
(.893)

.34L
(.84e)

.309
(.92e)

.665
( .718)

6. Le + NBR .069
(.e34)

.07 6
(.98e)

.332
(.e16)

r.26
(.2es)

7. Le -> m1 2 .65
( .07e)

L.98
(.LL2)

1_. 53
(L.91)

1_. 1_9

(3.29)

8. Le + m2 L .07
( .3s1)

.732
( .6zz I

t .69
( .1_33 )

.7 06
(.592)

Note:
Table (6.3.1a) shows the F-statistics from the Granger causality regfessions between bank lending,
the money base, banks reserves, and Ml and M2 multipliers, in the period 1978:3 to 1993:4. Figures
in parentheses represent P-values.
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Table 6.3.1b. The results of the Granger causality regressions between the
money supply and bank lending

Sample period: 1984: I to 1993:4

2 lags 4 lags 6 lags 8 lags

1-. H + Le 5.88
(.006)

2.79
(.044)

2 .09
(.087)

1-.37
(.260',)

2. NBR + LC 2.33
(.L12)

L.32
(.283)

1-. 04
( .420)

.198
(.610)

3. m1 + Le .64r
(.s33)

.94r
( .4s3 )

.757
(.610)

.7 99
(.609)

4. m2 -) Le 1-.81
(.L7el

1.09
(.37e)

.889
(.s17)

.758
( .64Ll,

5. Le -> H 1, .02
(.372)

.906
( .472)

.6L9
( .713 )

.9L6
(.521,)

6. ¡e + NBR .67 0
(.s1_8)

.309
(.86e)

.557
(.761)

L.66
( .163 )

7. Le + m1 5.08
(.012)

3.09
(.030)

2.27
( .067 )

2.1-2
( .077 )

8. Le -> m2 1.73
(.Le2)

.865
( .4e6)

.999
( .446)

2 .08
( .081)

Note:
Table (6.3.1b) shows the F-statistics from the Granger causality regressions in the period 1984:l to
1993:4. Figures in parentheses represent P-values.
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The principle findings are that:

l) the money base Granger-causes loans, (line I in the tables 6.3.1a and 6.3.1b),

2) banks reserves do not Granger-cause loans, (line 2 in the tables 6.3.1a and 6.3.1b),

3) the Ml money multiplier and M3 deposit multiplier do not Granger-cause bank

loans, (lines 3 and 4 in the tables 6.3.1a and 6.3.1b),

4) bank loans do not Granger-cause the money base and banks reserves, (lines 5 and 6

in the tables 6.3.1a and 6.3.1b),

5) bank loans Granger-cause the Ml money multþlier, (line 7 in the tables 6.3.1a and

6.3.1b),

6) bank loans Granger-cause the M3 deposit multiplier only in the post-deregulation

period, (line 8 in the table 6.3.1b).

These results are consistent with the Granger+ausality hypotheses in the model

under discussion, and also in Palley's (1994) model. The absence of an effect of bank

lending on the money base is inconsistent with the post-Keynesian accommodative

theory of endogenous money. The presence of an effect of the money base on bank

lending is also inconsistent with this theory. The presence of effects of bank lending,

(Le), on the monetary multipliers, (mt) and (mz), and the money base, (H), on (Le) are

both consistent with the model represented by equations (6.1)-(6.20)3. In this model

the capacity of the Australian banking system to underwrite financial assets, and the

implications of asset substitutabilties for the supply of monetary base are suggestive of

the endogeneity of the money supply. The results suggest that, as a result of the private

initiatives of Australian banks, an increase in bank lending through the process of

'loans creating deposits' causes liability transformations that increase the money

multiplier. In this model raising the money supply increases the total stock of reserves

which makes the banking system use this stock in production of loans.

3 The empirical results of Palley's (1994) model with the U.S. data are simila¡ to the results
represented by tables (6.3.la) and (6.3.1b). That is in Palley's model (Le) Granger-causes (m1), (H)
Granger-causes (Le), and (Le) does not Granger-cause (H).
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6.3.2 Bank lending and banlæ' expectation of the default cost of bonds

In palley's (lgg4) model, banks choice of assets and liabilities and the buffer

variations of the banks' holdings of secondary reserves, bonds, allow the banking

system to accommodate loan demand. As described in chapter 3, these are the

assumptions which provide banks with an incentive to minimize the cost of financing,

and allow for the equilibrium condition in the loan ma¡ket, i.e. ¡e=¡d=¡s' Palþ's

model abstracts from the implication of default risk for banks' expected return on

loans. In section 5.5 we examined a model of bank lending which incorporates the

expectation of the default risk on bonds into the supply of loans. In this model changes

in the default risk on eaming assets, including risþ bonds, affects the liquidity of the

banks' holdings of secondary assets, bondsa. The default risk of bonds is reflected in

the expected rate of return required by asset holders'

In a portfolio-loan model with instances of credit rationing, banks' expectations

of the default risk on bonds provides them with information concerning the default risk

of portfolio investors. In the model under discussion, we evaluate the implication of

arymmetrical information for bank lending by examining the effects of the likelihood

of default of risþ assets, and hence the expected rate of return on a diversified

portfolio, on the banks' expected return on loans. These effects provide a necessary

condition for credit rationing, incorporating the implication of the risk of borrowers

default into bank lending. According to the credit rationing hypothesis, an increase in

the likelihood of default of risky a.ssets, which is reflected in the expected rate of return

required by asset holders, reduces banks' expected return on loans. 
'We use a capital

a . This implies that the bank secondary assets, bonds, are no longer risk-free a.ssets whose ma¡ket

value remaiìs unchanged with certainty into the indefinite future. As the expected default of bonds

increases, for a given íevel of deposits, banks become less liquid' Lower liquidity prompts banks to

borrow on open markets, which increases cost of funds. This requires that the banks should increase

the loan rate. Lending at a higher rate of interest encourages applicants to undertake riskier projects'

If banks are risk neutral, the! will provide loans at the higher level of loan rate to ma¡rimize their

expected return on loans' If the response of banks to the increased cost

exient of their risk aversion, banks may use credit rationing to reduce

credit rationing requires that the expected retufn )n loans, received by

monotonicalty witr the rate of intórest charged. As described in the previous chapter, two basic

reasons for a non-monotonic relationship between the expected return on loans and the loan rate are

adverse selection and adverse incentive effects'
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asset pricing approach to embody the risk preferences of portfolio investors in

determining the expected rate of return on earning assets.

Testing this hypothesis requires elaboration of a model representing the

expectations generating process for the bank's expected return on loans. Üsing the

adaptive expectations mechanism, the banks' expected return on loans can be

represented by

lpr (¿)lt = |1.2¡-¡ f û1¡ j=l,...,n (6.23)

where (Tr) is a vector of coeff,rcients, (z¡_¡) is a vector of variables that have a

systematic influence on the expected return to bankss.

In equation (6.23), the vector (z¡-¡) includes lagged values of p1(a), and of the

expected rate of return on a diversified portfolio, (ER). This is because the expected

rate of return of the portfolio is subject to the price volatility of earning assets, and

hence the risk of default on these assets; and in the capital asset pricing models6,

(CAPM), the public's well-behaved preferences for holding a diversified portfolio is

represented by their expected rate of return on the portfolio. Hence, in equation (6.23)

the expected rate of return (ERt-j) is referred to as the rate reflecting the public's risk

preferences for holding the diversified portfolio in preceding periods. Only lagged

values are included because it is assumed that at time r banks do not have information

about period f values.

The expectations mechanism for the expected rate of return (ER), representing

the public's risk preferences on the diversified portfolio, can be expressed using the

previous functional form as

ERt - l2.z¡-¡+ ù2¡ (6.24)

s. Equation (6.23) has the same functional form as implied by Cuthbertson and Taylor (1986, 1988)

and is used for testing the rational expectations hypothesis in a buffer stock type model of the demand

for money.

6 . The modelling of the public's well-behaved preferences on holding a diversified portfolio requires
an explicit stochastic treatment of asset pricing, and the capital asset pricing model summarized by

Ross (1978) provides such a framework. The framework is not easily incorporated into
macroeconomic models. We therefore use that framework only to present the public's risk preferences

on holding the diversihed portfolio, regarding the relationship between the rates of return on risky
assets and the expected rate ofreturn on the portfolio.
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where (yÐ is a vector of coefficients. In equation (6.24) the vector (2,-¡) incorporates

the effects of the lagged values of the expected rate of return on the portfolio and the

lagged values of p1(a).

The structural equations (6.23) and (6.24) can be represented by a

simultaneous system of equations as

n(+)nC)
¡p1(a)lt - E Tgr. [pl(4)]t-j +\ Jzz. ERl-¡ + t\¡

j=l j=l

nn(+)
ER¡ = | .^ltr. [pl(c)]t-j +2 

.T+2. 
ER¡-¡ + t]a1

j=l j=l

(6.23a)

(6.24a)

where T¡ is the vector of coeff,rcients. Signs above the functional arguments represent

expected signs of partial derivatives. In equation (6.23a) the expected retum Pr(a) is

negatively correlated to the expected rate of return of earning assets, (ER). In this

equation [pr(¿)]t is the expected return from the spread between lending at the safe

bond rate, (ig), and lending at the loan rate (i¿). This spread abstracts from the

conceptual difficulties, concerning the statistical nature of the receipts of the banks and

the payments of borrowers when both a¡e affected by the same variable such as the

expected rate of retum of earning assets, (ER). In equation (6.24a) the effects of

tpt(a)lçj on (ER) is ambiguous. In the credit-rationed state an increase in the expected

return to banks is consistent with a fall in the loan rate, and hence with a reduction in

the rate of return on earning assets. In the absence of rationing, Írn increase in the

expected return to banks is consistent with a rise in the loan rate, and hence with an

increase in the expected rate of return in asset markets.

In this model the data for the expected rate of return on the portfolio depends

on the public's risk preferences on holding a diversified portfolio in each period. Given

that the portfolio consists of money, government bonds, equities and foreign assets, the

expected rate of return on the portfolio, (ER), can be obtained from the following

equation.
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ER = Wm.imor * WU .ig * Weg .ie" - rù/¡.ie¡ (6.25)

where

ER = the expected rate of return on the portfolio,

Wm = percentage of the portfolio held in money,

W6 - percentage of the portfolio held in the government security,

Weg = percentage of the portfolio held in equity,

W¡= percentage of the portfolio held in foreign assets,

imor = the money own rate of interest,

ig = ,h" rate of interest on short-term (l3-weeks) treasury notes, guaranteed by the

government,

% = the expected rate of return on equities,

& = the uncovered rate of return on foreign assets.

In equation (6.25) money is viewed as a safe asset and its own rate of interest is

set equal to zero. In this equation government bonds are treated as risk-free assets, and

its nominal interest stream is specified by a given rate of interest, such as (ig). Since the

rates of return on equities and foreign assets are subject to price volatility, we allow for

these rates in the determination of (ER), using their expected values in equation (6.25).

This is because in the CAPM the rates of return of the assets with price volatility are

estimated by their expected rates of return.

Using the process of calculating the present values of shares through

discounting, the expected rate of return on equities is specified by?,

&,t = [(Feq,t - P"q,t-t) / Psq,ç1l + (ie¿u,y'Psq,¡-1) 6.26)

where

F"q,t = por annum expected share price for quarter t+1, made at quarter t, and

calculated as the average of four-quarter sha¡e prices to the end of quarter t,

7 . In this process, it is generally assumed that an investor purchases a stock at time t for a price of
Peq,¡, receives dividend yield of idv,t+I, and can sell the stock for a price of Peo,¡*1 at time "t+1".
Thé rate of return of this investment is equal to capital gain (loss) of the cash flowî at time "t+1" plus
dividend yield, Juttner (1990). That is,

iee,t+l = [(Peq,t+l-Peq,t)Æeq,tl + (idv,t+lÆeq,t)
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Peq,rl = per annum share price at quarter t-1, calculated as the average of four-quarter

share prices to the end of quarter t-l,

iedv,t = per annum expected dividend yield at quarter t+l made at quarter t.

The expected uncovered rate of return on foreign assets, (ie¡), is specified in

terms of uncovered foreign investment returns as

ie¡= (EeÆ).i¡ (6.27)

where

E = the spot exchange rate ($A per $US),

Ee = the expected spot exchange rate at quarter t+l made at quarter t,

it = the rate of interest on foreign assets.

In this analysis we model the expected equity prices, (Pesq,t), dividend yield,

(i"dn,t), and spot exchange rate, (Ee), as separate equations using their own actual

values in previous periods as explanatory variables. The estimation of (Pe*,¡) and

(i"du,t) are presented in appendix 6.C of this chapter. The estimation of (Ee) was

presented in appendix 4.C. Using the expected rates of return of equities and foreign

assets, obtained from equations (6.26) and (6.27), the expected rate of return on the

portfolio, over the period 1978:2 to 1993:4, can be determined by equation (6.25). In

this equation (ER) reflects the public's risk preferences for holding the diversified

ponfolio (W).

We assume that in equation (6.25) the proportions of the portfolio invested in

each asset, in each period, are the same as those implied by the equilibrium portfolio in

the single-period capital asset pricing modelss. Also, we assume that the expected rate

of return on the portfolio in each period, (ER), gives the highest expected return on the

portfolio for the same level of risk as implied by the CAPM. Based on these

assumptions, changes in the expected rate of return on the portfolio in the period

E . The capital-asset pricing model (CAPM) is a single-period model that relates a stock's expected

rate of return to the returns on a risk-free assets and the risk premium of the stock. In this model, in
equilibrium all investors hold a portfolio composed of risk-free and risky securities, and the
proportions ofthe portfolio invested in each depends on the risk preferences of the public, Livingston
(leeO).
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1978:2 to 1993:4 provide information about shifs in the risk of default on earning

assets that necessitate corresponding shifts in the proportions of these assets in the

portfolio, in order to maintain the total holdings of the portfolio in equilibrium.

In equation (6.25) government bonds are risk-free assets, and equities and

foreign assets with the rates of interest (ie*) and (iþ, respectively, are risþ assets.

Given that the public have well-behaved preferences over these assets, as implied by

the public's choice of the composition of risk-free and risþ assets in the CAPM, the

relationship between banks' expected return on loans and the expected rate of retum on

the portfolio in equation (6.23) provides a link from the public's risk preferences to the

banks'expected return on loans.

To investigate whether the banks' expected return on loans in the post-

deregulation period is correlated to changes in the expected rate of return on earning

assets, and hence to shifu in the risk of default on these assets, we estimate equations

(6.23a) and (6.24a), using an unrestricted VAR model with up to six lags. The

estimation results are given in table 6.3.2.

The results of estimating equation (6.23a) show that the coeffrcient of the 4

quarter of lagged variable for (ER), and the coefficients of the 1,2 and 3 quarter of

lagged variables for p1(a) are significant, with expected signs. The results of estimating

equation (6.24) show that the coefficients of the 1, 4 and 5 quarter of lagged variables

for (ER), and the coefficient of the 5 quarter of lagged variable for [p1(a)] are

signihcant. The results are obtained from a VAR model estimation in the post-

deregulation period, 1984:l to 1993:4. When we extended the sample period into the

late 1970's, some coefficients of (ER) in equation (6.23), which were significant, were

of the wrong sign. This situation arose because in quarters before 1984:l banks

operations were under the prevelance of some regulations which caused ambiguity in

the relationship between these rates and banks'expected return on loans.

The estimation was run with up to 8 quarter lags for explanatory variables. The

estimation results are presented with up to 6 lags. Since the latter equations are nested

within the former, \rye can use the F-statistic to test the restrictions in the restricted
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Table 6.3.2: VAR model estimation of the relationship between banks'
expected return on loans and the expected rate of retum on the portfolio held
by the private sector, equations (6.23) and (6.24)

(+) n (-)
lh@) lr-j + 2 -Ttz. ERr-j + û¡r

J =J-

n (+)
Tat- tp1(ø) J¡-i + E -Taz- ERr-j + û¿r

I=L

Sample period: 1984: I to 199314

n
tpr(a) lr = I T¡r.j=1

ERt
n

j =1-

ry
Dependent
variable
lp1 (a) I.

24347 .L ( . 1ss )

Dependent
variable

ER.

lh@l I t-r
Lh@'t ) vz
tpr (a) I r-s
tpr (a) I t-¿
lh@) I r-s
tpr (ø) I r-e

ERr-1
ERr-2
ERt-3
ERr-4
ERr-5
ERt-6

.463

.329

.295

.L9t
-.t69
-. L1_9

99. s
1_5L. 6

-7.63
-210 .6
97 .96

-96.08

(2.36)**
(1.55)*
(L.43)*
( .881)

(-.7e4)
(-.s32)

( .80s)
( . ee8)

(-.0s3)
(-t .47 ) 

*

( .632\
(- .777',)

L .67

-.00029
-.0000s
- .00014

-.0001_8

-.00066
-.0001_r-

.8L3

-.088
.134

-.391
.378

-.069

( .66s )

(-.er2)
(_.1_36)

(-.41e)
(-.s13)
(1-.95)**

(_.2e4)

(4.11)***
(-.362)
(.582)

(-1.71) **

(1.53)*
(-.3s1)

¡2 = .gO2
DW = 1.89
ESS = 1286.2
The F-test for linear
restrictions= .4'7 5

g2 = .756
DW = 1-. 89
ESS = 2.05
The F-test for linear
restrictions= . 497

Note:
1. t-statistics a¡e in brackets.
2. 1***¡ significant at the 99Vo level,

(**) significant at the 9570 level,
(*) significant atthe90Vo level.
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equations with up to 6 lags. Treating the equations with up to 8 quarters of the lagged

variables as unrestricted equations, the value of F-statistics for linear restrictions in

equations (6.23a) and (6.24a) are O.475 and 0.497, respectively. These F values

suggest that the restrictions are not rejected at the SVo level of significance, hence we

can safely ignore lags of more than 6 quarters.

In equation (6.23a) the correct signs for the estimated coefficients which are

significantly different from zero show that the equation satisfies the conditions required

by a structural equation. Hence, the estimation of this equation provides a means of

testing the hypothesis that banks' expected return on loans is determined by the

expected rate of return on earning assets. The estimation results of equation (6.23a)

suggest that the expected rate of return on eaming assets, which is used as an indicator

for shifs in the risk preferences of borrowers, Australian portfolio investors, is a

determinant of the banks' expected return on loans in the post-deregulation period.

This provides support for the possibility of credit rationing, implying that an increase in

the expected default of earning assets reduces the banks' expected return on loans.

6.3.3 Disequilibrium models of the loan market and the implications of credit

rationing

Since, in the previous subsection, we found evidence that raising the default

cost of eaming assets reduces the banks' expected return on loans, rationing is at least

feasible.'When rationing occurs banks secondary assets, bonds, are used as a buffer for

variations in the banks'optimal lending. In this section we evaluate the relevance of the

equilibrium credit rationing approach, by examining whether Australian banks, in the

aggregate, ration credit by non-price means, using the following disequilibrium models.

Ld = Ld (i¿, i¡¡, Y)

Ls = Ls (i¿, i-, D)

Le = min {Ld, Ls}

Model l:
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Model2:

Model3:

or

if Ld¡>Ls¡

if Ldt<Lst

if Ld1>Ls1

if Ldl<Ls1

or

Ld = Ld (i¿, i-, Y)

Ls = Ls (i¿, i-, D)

Le = min {Ld, Ls}

i¿,s-i¿,1-1>0 ifLd¡>Ls1

i¿,¡-i¿,1-1<0 ifLdscLs¡

i¿,¡ç1-i6,¿0 ifLds>Ls1

i¿,¡.u1-i¿,1<0 ifLdl<Ls1

hence, Let=Lst

hence, Let=Ldt

hence, Let=Lst

hence, Let=Ldt

Ld = Ld (i¿, irn, Y)

Ls = Ls (i¿, i¡n, D)

Le = min {Ld, ¡s¡

(^rd,t) = id,t-id,t-l = y11ld¡Ls¡)

(^rd,t) = id,t-id,t-1 = 726d,-I-s¿

(ÂU,t+t) = id,t+l-id,1 = 1'1(Ld1-Ls1)

(Âid,t+l) = id,t+l-id,, = y'2(Ldrlst)

Model4: Ld = Ld (i¿, i¡o, Y)

Ls = Ls (i¿, irn, D)

Le = min {Ld, Ls}

Âtd,t (= i¿,çi¿,¡-1) = i¿ ({Ld - Ls}, im, D)

In the disequilibrium models outlined above loan market imperfections are

characterized by either excess demand or excess supply. These models are classif,red by

Maddala and Nelson (1974) and Maddala (1933) as disequilibrium models which can

be used for estimating the demand and supply equations using the limited-dependent-

variable methods.

The first empirical study on models of this type was that undertaken by Fair and

Jaffee (1972). However, that study did not use either the limited-dependent-variable
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methods, analyznd by Amemiya (1974b), Maddala and Nelson (1974), and Maddala

(1983), or the switching-regression method, suggested by Quandt (1972) and Goldfeld

and Quandt (1972, 1975). Using these methods, specific applications to the loan

market are discussed by Bowden (1978), Laffont and Garcia (1977), Sealey (1979),

Ito and Ueda (1981), and King (1986). We shall now discuss the main features of the

above four models.

In model (l) the loan rate, (id,t), is treated as exogenous and the demand for

and supply of loans, (Ld1 and Lsl), as endogenous. In model (2), (LdÐ and (Ls1) are

also endogenous and the information on imperfect adjustment of the loan rate,

represented by (Ah,t), or on imperfect forecasts of ma¡ket-equilibrating loan rates,

represented by (Âld,t+t), is used to classiff the observations into those belonging to

either the demand category or the supply category. This is the model Fair and Jaffee

(1974) called the directional model. In model (3) the adjustment mechanism under the

assumption of imperfect adjustment of the loan rate, ÂU,t=y.(Ldt-Ltt), or alternatively

under the assumption of imperfect forecasts of market-equilibrating loan rates,

Âid,t+l=y'.1¡d,-Ls¡), is used to estimate the demand and supply equations. This is the

model Fair and Jaffee called the quantitative model. Under the former assumption, Fair

and Jaffee (1972) and Amemiya (1974a) suggested a two-stage estimation method

whereby (id,t), (Ld) and (Ls) are treated as endogenous. Maddala (1933) pointed out

that in models (2) and (3) we do not have enough equations to estimate the models for

three endogenous variables. He prefers the alternative assumption, suggested by

Laffont and Garcia (1977), of looking at the loan rate adjustment equation as a

forecast equation, treating the loan rate (i¿,¡) as exogenous. Using the alternative

assumptions in model (3), the demand and supply equations can be represented by the

following models.

Ld = Ld (id, im, t, tÍì,Ol where (^td,t)>O

Ls = Ls (id, im,O, f[?,¿l

Model3.l:
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Model3.2:

where (Âi¿,g..1)S0

Models (3.1) and (3.2) are the quantitative models under the assumptions of imperfect

adjustment of the loan rate, and of imperfect forecasts of market-equilibrating loan

rates, respectively. These models are derived from model (3), by substituting the term

representing the loan rate adjustment mechanism into the demand and supply

equations.

Model (4) is the same as model (3) except that the term representing the loan

rate adjustment mechanism is made stochastic. In this model the imperfect adjustment

of the loan rate, (Âh,t), is treated as the source of disequilibrium in the loan market.

As discussed in the previous chapter, under the assumption of equilibrium credit

rationing the loan rate adjustment equation is restricted by a rule implying that Ldls.

This rule implies that under the minimum condition, Le=min{Ld,Ls}, the loan rate is

responsive to only excess supply. In the case of excess demand the loan rate remains

unchanged and the transacted quantity of loans is determined by the supply schedule.

We will illustrate the estimation of models (l)-(4), using techniques represented

by the limited-dependent-variable framework, and the ma;rimum likelihood and OLS

estimation methods. The estimation of models (l) and (4) is undertaken using the

switching regression method. In model (4) the switching regression method is

combined with the OLS estimation method used for the estimation of the loan rate

adjustment equation. In this model first we estimate the reduced form equation for

(id,t), then we substitute the estimated values of (i6,1) in the demand and supply

equations and estimate these equations, using the switching regression method.

The estimation of model (2) is canied out using the OLS and sample selection

Tobit methods. The sample selection method is a generalization of the Tobit method,

used when the observability of the dependent variable is affected by factors other than

the explanatory variables in the equation. Using this method, if we have observations

Ld = Ld (id, im, v, (Íì,r*rll

Ls = Ls (id, im,P, tÍ?,,*rll

where (Âh,t+t)>O
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on the transacted quantity of loans, we can speciry the demand for loans and the loan

rate adjustment mechanism as

Model 2.1.1: Le =Le (i¿, i¡n, Y)

(-Âr¿,t+t) = i¿ (i¿,1, im, Y)

Ld = Le if (-Âi¿,1..1)>0

Ld=0 if (Âi¿,1..1)<0

It is assumed that the sign of (-Âi¿,¡.'1) is observed, and Le(=Ld¡ is observed only

when (-Âi¿,t+l)>0. This model is specified as the Tobit WW 2 model described by

Amemiya (1985). Using the Tobit typ 2 estimation method, in model (2.1.1) the

regression equation is the equation in which the demand for loans, ¡e1=¡d¡, is treated

as the dependent variable in the selected sample; and the selection equation is the

equation in which (-Åh,t+t) is the dependent va¡iable. The model connects the two

equations by estimating a correlation between their disturbances. Using a two-step

method estimation, the selection equation is estimated by the probit method and the

regression equation by OLS.

Using a similar Tobit type 2 model, the supply of loans can be specified by the

following model.

Model 2.1.2: Le = Le (i¿, i¡, D)

Ârd,t+l = id (id,t, im,D)

Ls = Le if Âi¿,¡.r1>0

Ls=0 if Âi¿,1.'110

In model (2.1.2) it is also assumed that only the sign of (Ai¿,1..1) is observed and

Le(=Ls) is observed only when (Ard,t+t)>O. In this model the regression equation is

the equation in which the supply of loans, Le(=Ls), is the dependent variable; and the

selection equation is the equation in which (Ar¿,t+t) is the dependent va¡iable. The

Tobit estimation in model (2.1.2) has the same features as described for model (2.1.1).

Alternatively, the demand and supply equations in model (2) can be estimated

using the OLS estimation method. The OLS estimates for the demand for and supply
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of loans uses information on (Àh,t+t) to classify observations into those belonging to

the demand category and those belonging to the supply category. The following

models a¡e used for the OLS estimation of the demand and supply equations.

Model 2.1.3; Le = Le (i¿, irn, Y)

Ld = Le if (Âi¿,1r'1)<0

Ld=O if (Âi¿,¡..1))0

Le =Le (i¿, ir¡, D)

Ls = Le if (Âi¿,1¡1)>0

Ls=0 if (Åi¿,g.'1)<0

Model 2.1.4:

The principal assumption in the Tobit type 2 and the OLS estimation methods

of model (2) is that, in the loan market, there are instances in which, at the market loan

rates, some borrowers (or some lenders), who are willing to borrow (or lend) under

precisely the same conditions, are excluded from the market. 'When we have

observations on the transacted quantity of loans, the demand for loans and the supply

of loans are specified by the selected sample, representing a demand determined or a

supply determined loan schedule respectively.

The estimation of model (3) will be illustrated by the demand and supply

equations under alternative assumptions, regarding imperfect adjustment of the loan

rate and the imperfect forecasts of market-equilibrating loan rates as different sources

of disequilibrium in the loan market. Under the former assumption the loan rate, (i¿,¡),

is treated as endogenous, and under the latter assumption the loan rate is exogenous.

The demand and supply equations under both assumptions have the same specification

as shown by models (3.1) and (3.2).These models are estimated by the two-stage

estimation method suggested by Amemiya(1974a). The estimation is carried out, using

the two-stage OLS method and the limited-information maximum likelihood, LML,

method.

In the estimation of the models we have used a number of different

specifications to achieve significant results consistent with the disequilibrium models
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(l)-(4). Changes in the specification of equations are not essential and provide results

which are in the aggregate consistent.

The estimation results of model (1) are given in table 6.3.3. Using the switching

regression method, the results show that both demand and supply equations are

reasonably estimated and the coefficients have the expected signs. The presence of a

time trend in the demand equation and two dummy va¡iables in the supply equation

improved the l-statistics of the coeffrcients. The results are obtained under the

disequilibrium condition, represented by Le=min{Ld,Ls}, and the estimates of the

supply and demand equations reveal a state of predominantly either excess demand or

excess supply in the loan ma¡ket. The evidence on persisting excess demand in 58

periods, comparing with excess supply in 4 periods, is consistent with the equilibrium

rationing hypothesis. Further evidence on this hypothesis can be obtained from the

models which include the loan rate adjustment mechanism in the estimation of the

demand and supply equations. In the subsequent models we allow for such an

adjustment mechanism in disequilibrium estimates of the credit market equations.

The estimation results of models (2.2.1)-(2.2.4) are shown in tables 6.3.4 and

6.3.5. The estimation results are based on the assumption that the imperfect forecasts

of market-equilibrating loan rates is the source of disequilibrium in the loan market.

The regressions based on the assumption of the imperfect adjustment of the loan rate

were run and did not yield significant results for either of the demand and supply

equations. In tables 6.3.4 and 6.3.5 only the results obtained from the former

assumption are reported. Table 6.3.4 presents the OLS and Tobit estimates of the

demand equation. The estimates of the parameters obtained from the Tobit method for

all the variables except (GDP) are very close to those obtained from the OLS method.

However, it should be noted that two of the coefficients in the demand function,

estimated by the Tobit method, are not significantly different from zero. In both the

estimates the sign of the coefficient of the loan rate, (id,t), is opposite to the expected

sign. This possibly arises from the exogeneity of the loan rate and persisting excess
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Table 6.3.3: The demand for and supply of loans, using switching

regression method, equations (6.9), (6.10) and (6.12)

Le = min {Ld, Ls}

Sample period: 1978:3 to 1993:4

Dependent variables: log (Ld) , 1og (Ls )

Explanatory
variables Demand Supply

-t6 .7 6
(-4.31)***

-.228
(-1-.56)*

-2.99
(-r4.9 ) 

***

.L07
(2.791***

-.059
(-2.67)***

L.23
(?9.1) ***

-.051_5
(-3.93)***

( .068)
(5.90)***

.0205
(9.19)**"

losr ( ia)

1os (im)

1og (Y)

1os (D)

T (time trend)

Dummy ( 2 )

Dummy ( 6 )

2
(6

.53

.67). ***

.0226
(9.59)**"

.L75
(2.20)**

.00306
(2.19) **

Sigrma

Note:
1. t-statistics in brackets.
2. Dummy(2) takes the value of unity before 1982:3, and zero thereafter.
3. DummÍ(6) takes the value of unity before 1985:2, and zero thereafter.

4. 1*xx¡ significant at the 99Vo level,
(**) significant zt rhe 957o level,
(*) significant at the 9070 level.
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Table 6.3.4: Demand for loans, using directional method, equation (6.9)

(+)
, Y)

, tl' ,

L€ = min {Ld, Ls}

^id, 
t+l<O hence Leg = Ldt

In the demand equation (i 0,,_,) and (L 
0,.-1) are used as regressors.

Sample period: 1978:3 to t993:4

Number of observations: 28

Dependent va¡iable: Log (Ld)

Explanatory
variables

Tobit estimate OLSQ estimate

-L.49
(-.068)

1og (L) r-1 .969
(-1-.go)**

tog ( ia) .1-73
(l_.gg)**

1og ( ia) r-r -.L28
(-.640)

losr(Y) .016
( .063 )

Sigma .016
(L.2t\

RHO -. L39
(-.014)

Note:
1. t-statistics in brackets.
2. For the t-statistics see footnote of table 6.3.3

-L.73
(-L.2L)

.964
(29.61***

. L81
(2 .241 * *

-. L39
(-L.65)*

. L89
(1.14)

p2 = .99
Dhtr = t.32
ESS = .00674
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Table 6.3.5: Supply of loans, using directional method, equation (6.10)

(+) (-) (+)
¡s = Ls (id, i*, D )

I-,e = min {Ld, Ls}

Âid, t+1>0 hence Let = Lst

In the supply equation (L,_, ) is used as a regressor.

Sample period: 1978:3 to 1993:4

Number of observations: 41

Dependent variable: logr(Ls )

Explanatory
variables

Tobit estimate OLSQ estimate

1og (L) r-t

los ( ia)

log (im)

log (D)

Sigrma

-.55L
(-1.?3)**

776
(8.4)

.067 6
(2.961***

- .027
(-1.69)***

.262
(2 .221***

.863
(10.5)***

.059
(2.69)"**

-.289
(-1.08)

- .025
(-L.63)*

.154
(L.48)*

.0L84
(3.9L) *** g2 = .99

DW = 1,.69
ESS = .00728RHO

Note:
Lt-statistics in brackets.
2. For the t-statistics see footnote of table 6.3.3

- .953
(-159.9)***
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demand in the loan market. In such a circumstance borrowers are primarily reacting to

loan market conditions, and the transacted quantity of loans are supply determined.

Table 6.3.5 presents the OLS and Tobit estimates of the supply equation. The

estimates of the parameters obtained from both the methods are significantly different

from zero, with expected signs. The coefficients obtained from the Tobit estimate a¡e

also close to those obtained from the OLS estimate, except that the coefficient of

deposits is higher and more significant in the former estimate. The results on both the

estimates for the supply of loans provide evidence on the sample separation assumption

in the model, regarding the imperfect forecast of market-equilibrating loan rates as the

source of disequilibrium.

The estimation results of models (2.3.1) and (2.3.2) under two different

assumptions are shown in tables 6.3.6 and 6.3.7. In the former table the imperfect

adjustment of loan rates is assumed to be the source of disequilibrium, and in the latter

table the imperfect forecast of loan rates is assumed to be the source of disequilibrium.

The estimation results for demand and supply equations are obtained, using LIML and

2SLS methods.

Table 6.3.6 presents the estimation results for the demand and supply equations

under the assumption of imperfect adjustment of the loan rate. The estimates of the

parameters in the demand equation in two estimation methods, LIML and 2SLS, are

different. Almost none of the coefficients in the demand function estimated by the

LIML method are significantly different from zero. The l-ratios for the coeffrcients

estimated by 2SLS are significant and the R2 shows that the fit for the demand

function is very good.

In the LIML and 2SLS estimates of the demand equation, the coefficients of

the loan rate, (i6,¡), and the cash market rate of interest, (i¿,1), are of opposite signs.

The sign of (i6,¡) is consistent with the results represented in table 6.3.4. The negative

sign of (ia,t) possibly results from the rule by which the Reserve Bank plays the role of

'leaning against the wind'. This can be described by the fact that when the likelihood of

default on risky projects rises the demand for loans increases. This occurs because,
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Table 6.3.6: Demand for and supply of loans, using quantitative method,
equations (6.9), (6.10) and (6.12)

Ld=Ld
(+) (

i^,
(

+) (-)
Y, Âi¿, ¡)
+) (+)
D, Âi6, ¡)

(-)
(id,

(+) (-)
¡s = Ls (id, i*,
¡e = mín (Ld, Ls)

Âi¿,¡(0, hence Le¡ - f'dt
Âi¿,¡)0, hence Le¡ = Lst

Sample period: 1978:3 to 1993:4

Dependent variables: log (Ld) and log (r,s )

Expl44atory
vafraDles

DemandLIML OLSQ
Supply

LIML oLSQ

-L.79(-t.47 l*
.69

( .14

t¡f.5g1)...
.0998
(l_.97)**.23

(1.0

-.t4(-.8e

*-.079(- . 1_4s )

-.333(-L.50)*-.97r(-.894)

3
s)

1¡ ***

0
0)

6
0)

***-L.38(-4.04)

( 6'.sfi .'-.

.1_1-9(3.01)""*

-. 050(-2.09)**

1og (L) r-1 .99
( 11.

1og ( ia)

1og ( i¿)
log ( im)

losr (Y)

1og (D)

.204
(L .47 )

.36(2.3

.74(2.LÂid, t

Dummy (1- )

Dummy ( 2 )

Dummy ( 5 )

R2=.99
DVü=1.60
Durbin's

h=L.58
Chow=1.58,:.. (.1-73)
ADF=-6.18

Note:
l. OLSQ estimates represent the results obtained from the 2SLS method.
2. Dummy(l) takes the value of unity before 1980:4, and zero thereafter.
3. Dummy(2) takes the value of unity before 1982:3, and zero thereafter.
4. Dummy(S) takes the value of unity before 1984:4, and zero thereafter.
5. For the t-statistics see footnote of table 6.3.3.
6. The P-values for Chow statistics are represented in parentheses.

7. The critical value for the ADF test at the l7o level of significance is 4.61

(2.75l.

-.076(-2.06)'"

.1_55 ***

R2=.99
DI¡l=2.03
ESS=.0255

r¿,?2zll..-
.3

(1_.

.0304(2.321**

- .01_8(-L.76) ""

R2=.99
DV'I=l-.60
Durbin' s

h(41t.)=t.62
Chow=2.38,

( .028)
ADF=- 6 .12

T2
3L) *

8)..

34¡ 
**

.042
(2. L8) "*

R2=.996
DW=2.26
ESS=.1-05
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Table 6.3.7: Demand for and supply of loans, using quantitative method,
equations (6.9), (6.10) and (6.12)

(+) (-)
, Y, Âi¿, ¡a1)

(+) (+)
, D, Âi¿, ¡ç1)

Ire = min {Ird, Ls}

Aid, t+i-10, hence Let = Ldt

Âid,t+120, hence Le¡ = Lst
Sample period: 1978:3 to 1993:4

Dependent variables: 1og (r,d) and log (Ls )

DemandLIML OLSQ LIML
Supply

ol-sQ

log (L) r-t
1og ( ia)

i?7.2t...
-208(1.75)*"

- .083(-t . L2l

- .800(-.e63)

.1-1-8
t 2 .69)
-.062(-2.021

**

.233(L.37)'

-1_.(-1.
.9

- .688(-.2ss)
62
35)'
56g)*(37 .

.1,80
(1.30).069(.222)

-1_. L8
( -3 .71 ) 

**'

('66'9?0) 
* *.

(3 11å1... (¿.bor4).."

9
8)

-.034(-2.1-5)'*

**

***

1og ( i¿)
log (im)

losr(Y)
1og (D)

aíd, t*l-

1og ( ia) r-r
Dummy ( 1- )

***
- .03(-1.6

.83
(2.2

.02
(1.

i)..

.396
(3.1-7

.538
(2.09

***

.020(2.24)*'

.024(2.33)"

.0L2(l-.33)"*

rt2= .99
DV'l=1.73
Durbin' s
h (AIt. ) =1. 0
Chow=1.83

( .0e1)
ADF=-6.60

) 
**

(
0
6

63
83)

Dummy ( 2 )

Dummy ( 5 )

R2=.998 Ft2=.99 R2=.99

BH3 ?2, BÏ;lii?" 3H3 33,,
h=1.61

Chow=3 .8,
( .003 )

ADF=-6.09
Note:

96
97 l'*
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given that the safer borrowers are charged the prime rate, the riskier borrowers apply

for loans at a premium over the prime rate. At a higher premium, the applicants

undertaking riskier projects increase their demand for loans. At the same time the

Reserve Bank reduces the cash market rate of interest, (i¿,1), to reduce the required

rate of return on earning assets. This results in a fall mainly in the rate of return on

safer assets, bonds. This in turn reduces the quantity demanded of these assets, and

hence reduces the demand for loans by safer borrowers, but has ambiguous effects on

riskier borrowers. This group of borrowers may still increase their demand for loans at

a higher premium which is consistent with the required rate of return on riskier

projects.

Table 6.3.6 also presents the estimates of the parameters in the supply

equation, using two estimation methods, LIML and 2SLS. The coefficients in both the

estimates are significantly different from zero, with the expected signs. The estimates

of the parameters in the supply equation obtained from the LIML method are not very

close to those obtained from the 2SLS method. This is because in the supply equation,

estimated by the 2SLS method, we allow for more dummy variables to satisfy the

criterion of parameter stability. This criterion is considered essential in all the equations

estimated by the OLS and 2SLS methods. In both the LIML and 2SLS estimates of the

demand and supply equations the coefficients on the loan rate adjustment variables,

(Âh,t), have the expected sigu and in all the estimates, except the LIML estimate of

the demand equation, these coefficients are significantly different from zero.

Table 6.3.6 presents the estimation results for the demand and supply equations

under the assumption of imperfect forecasts of ma¡ket-equilibrating loan rates. Using

this assumption, the loan rate in both the demand and supply equations is treated as

exogenous. The estimates of the parameters in the demand equation in the two

estimation methods, LIML and 2SLS, are different. In the LIML estimate of the

demand equation all the coefficients except (i¿,¡) and (i¿,¡) are of expected sign, and

again half of the coefficients are insignificant. The supply equation estimated by the

two methods has the same feature as shown by the a.ssumption of imperfect adjustment
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of the loan rate in table 6.3.6. This equation under both the assumptions, using the

quantitative methods represented by the LIML and 2SLS methods, is reasonably

estimated. This was also shown in the switching regression method and in the

directional method, which is represented by the OLS and Tobit Wpe 2 methods for the

estimation of the supply equations. This implies that in the disequilibrium models of the

loan market the estimated coefficients of the supply equation are always significant

with the expected sign. The estimates of the demand equation obtained by the

directional and quantitative methods are shown to be reasonable, using the OLS and

2SLS methods. One important feature of the estimates of the demand equation in the

directional and quantitative methods is that the demand for loans is positively related to

the loan rate. As we have already noted, this may arise from persisting excess demand

in the loan market.

In the estimation of model (4) we incorporate the loan rate adjustment

mechanism into the switching regression estimate of the demand and supply equations,

using a stochastic loan rate equation. As shown above, the appropriate treatment of the

loan rate adjustment mechanism in the directional and quantitative methods is to take

the loan rate, (i¿,1), to be exogenous. This also applied to model (l) when estimated by

the switching regression method. Table 6.3.8 presents the estimation results for the

demand and supply equations in model (4), using a two-step switching regression

method. In this model there are three endogenous variables, (Ldt), (Ls¡) and (id,t).

In the estimation of the demand and supply equations, at the first step we

estimate the loan rate, (i¿,¡), in a reduced form equation, using the exogenous variables

of the model as explanatory variables. In the second step we use the switching

regression method, substituting the estimated values of the loan rate in the demand and

supply equations. The results show that both the demand and supply equations are

reasonably estimated, and coefficients are of the expected signs. The coefficients in

these equations are very close to those estimated by model (l). Hence, we can hold the

same interpretation of results in model (4) as implied by model (1). As mentioned

previously one important feature of model (4) is the endogeneity of the loan rate.
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Table 6.3.8: Demand for and supply of loans, using switching regression
method, equations (6.9), (6.10) and (6.12)

Ld=¡d
(-) (+)
( id, im

(+)
Y, T )

(+)
D)

(+) (-)
¡s = ¡s (id, i*,
Ire = min {Ird, Ls}

Demand

(+)
(Ld-Ls) ,

(+) (-
i*, D

Supply

Âid,t = i6 (

Sample period: 1978:3 to 1993:4

Dependent variable: 1og (Le)

Explanatory
variables

1og (ia)

1os (im)

los (Y)

los (D)

T (time trend)

Dummy ( 2 )

Dummy ( 6 )

Sigrma

-L7 .57
(-g.oo)***

-.27L
(-6.95)**"

-2.95
(-t7 .6 ) 

***

.L37
(3 .21) "**

-.077
(-3.06)***

L.23
(94.6)***

-.0497
(-4.24)***

.069
(6.99)*"*

.020L
(9.73)***

.2t6
(6.50)***

2 .60
(r2 .41 ***

.023
(L5.1-)***

.00199
(L.37)*

Notes:
1. Dummy(2) takes the value of unity before 1982:3, and zero thereafter.
2. Dummy(6) takes the value of unity before 1985:2, and zero thereafter.
3. For the t-statistics see footnote of table 6.3.3.
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The estimation of the loan rate equation in this model is considered under two

different assumptions. The first assumption is that the loan rate rises, Ài¿>0, when

there is excess demand, (Ld-Ls)>0, and falls, 
^rd<O, 

when there is excess supply (Ld-

Ls)<O. Under this assumption the term Ld-Ls in the loan rate equation represents the

consequences of loan market imperfections for loan rate adjustments. The second

a^ssumption is that the loan rate adjusts frequently when there are instances of excess

supply. The latter a^ssumption is based on the equilibrium rationing hypothesis'

implying that the loan rate adjusts to reduce the amount of excess supply, but remains

unchanged or varies slightly when there is excess demand. Under the second

assumption, it is expected that the loan rate will be more responsive to excess supply

than to excess demand. As discussed in the previous chapter the stochastic treatment

of the loan rate in this model is based on some rules under which loan rate controls in a

rationing model depend on specific historical data'

The estimation results of model (4) showed that in the loan market there have

been 57 periods of excess demand and only 5 periods of excess supply' Hence' the

estimation of the loan rate equation in this model under the first assumption, using (Ld-

Ls) as the regressor, is more consistent with sin¡ations concerning excess demand in

the loan market. The adjustment of the loan rate under the second assumption can be

represented by the equation in which there a¡e only instances of excess supply' This

requires that the term (Ld-Ls) in the loan rate equation should be replaced by (¡d-

Ls)d, representing only excess supply in the loan ma¡ket'

The estimation results of the first order effor-colrection models for the loan

rate equation under the two different assumptions, outlined above, are given in table

6.3.9.

In both equations the lagged variables are integrated of order 1, and the

difference variables and the variable represented by g.d-¡s¡<0 are integrated of order

zero. Therefore, the results can be regarded as consistent with the dynamic properties

of the short-run error-corïection models. All the coefficients in both equations are

significant, and are correctly signed except the coefficient of (ÂlogD). This possibly

223



Table 6.3.9: Estimation results for the loan rate equation in the switching
regression model, using error correction estimation,
equation (6.10)

(+) (+) (-)
Equation(l): Âi¿,¡ = i¿ ( (ld-1s¡, i*, D )

(+) (+) (-
Ld-Ls)<ol, i*, D

)

Equation(2): Ai6,¡ = i4 ( >t (

Sample period: 1978:3 to 1993:4
Dependent variable: Â1og (ia)

Explanatory
variables Equation (l)

)

Equation (2)

À1os ( i*)

Â1og (D)

Å (ld-ls )

1¡d-¡s ) <O

1og ( ia) r-r
1og ( i*) r-t
1r,d-¡s ) t-f

E (r,d-r,s ) t-1.0
Dummy ( 2 )

Dummy ( 6 )

.443(2.491***

r¿9881...
.262

(1-.33)*

- .028(-2.L3)**
-.020

( -1.37 ) 
-

92 = .539
Dhtr = I.7 6
LMl,=.55 LNI4=7 .7L
Chow = 2.8L, (.0LL)
ADF = -6.67

L.87
(3.721***

-.l.52(-4.13)

ri933r...

.482
(2 .26) *'

g2 = .605
DW = 1.79
LML=.37 LM4=5 . 0
Chow = 2.64, (.016)
ADF = -6.57

.2L9(3.20

.055
(2.97
.245(L.32

***

***

)*

.0496(L.90)'"
.063(1.42)*

-.033(-2.931***
-.01_8(-1.69)***

Note:
1. Dummy(2) takes the value of unity before 1982:3, and zero thereafter.
2. Dummy(6) takes the value of unity before 1985:2, and zero thereafter.

3. The critical values of t' for LMI (wittr d.f.=l) and LM4 (with d.f.=4) statistics atthe 57o

level of significance are respectively 3.84 and 9.49.
4. For the other statistics see footnotes of tables 6.3.3 and 6.3.6'
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arises from the special feature of loan rationing whereby an increase in the loan rate

requires a rise in the risk of default for banks. In the short run the banks need more

funds because of the greater risk required by the increased loan rate. In the long run

banks increase their loanable funds to create more loans which in turn may cause a

reduction in the loan rate. This long-run relationship in the equations was considered

insignificant.

Using (Ld-¡s¡ as the regressor in the loan rate equation, the loan rate elasticity

with respect to (Ld-¡s) implies that a one por cent increase in excess demand (excess

supply) increases (decreases) the loan rate, (i¿), by 6.55 per cent in the long run. In the

other equation, using EKLd-LS)<O1 as the regressor, the corresponding elasticity

implies that a one per cent increase in excess supply reduces the loan rate, (i¿), by 8.5

per cent in the long run and by O.22 per cent in the short run. Such a short-run

elasticity in the former equation was not significant. Comparing the R2 criteria for the

goodness of fit in the two loan rate equations, the equation estimated using E[(Ld-

Ls)<O] as the regressor shows a higher R2. the results are therefore more consistent

with the second assumption implying that loan rate responses to excess supply are

more significant than responses to excess demand. Under this assumption the loan rate

adjusts frequently to reduce excess supply, but varies only slightly when there is excess

demand in the loan market. As discussed earlier, this assumption represents the rule for

loan rate adjustments, which is consistent with the equilibrium rationing hypothesis,

and the results can be treated as support for this hypothesis.

The evidence of this subsection, therefore, has provided support for the credit

rationing hypothesis. A necessary condition for rationing to exist was that the expected

default on eaming assets, which is reflected in the expected rate of return required by

portfolio investors, is a determinant of the banks' expected return on loans. The

evidence of table 6.3.2 in the previous subsection supported that hypothesis for the

post-deregulation period. A possible explanation for banks behaviour under this

condition is that banks use credit rationing to reduce the risk of borrowers default
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since credit rationing is more likely when lenders have a higher degree of risk aversion.

The disequilibrium modelling of the demand for and supply of loans in the switching

regression estimates revealed states of predominantly excess demand and excess supply

in the loan market.In these estimates 57 periods are attributed to excess demand and 5

periods to excess supply. These results are consistent with the equilibrium rationing

hypothesis. Further, the stochastic treatment of the loan rate, using some rules for loan

rate controls, presents support for persisting excess demand, and hence for the

rationing hypothesis, in the loan market. The directional and quantitative estimates of

the demand equation for a sample size of more than 5 periods showed that the demand

for loans is positively correlated with the loan rate. This reflects the importance of

instances in which borrowers are primarily reacting to loan market conditions, implying

that the transacted quantity of loans is supply determined. Under these circumstances

an increse in the demand for loans is associated with a reduction in the amount of

positive excess demand, and a fall in the excess demand results from a rise in the loan

rate, i.e. i¿ increases and Ài¿,¡>0. The graphical representation is shown in Figure 5.2.

In these estimates the supply equations revealed an economically and statistically

significant response of the loan supply to the loan rate which implies that the limits on

loan rates under credit rationing are not exactly fixed.

6.3.4 The deposit market and bønks non-borrowed reserves in Ausffalia

The analysis in the previous subsection was suggestive of the role of banks

secondary assets, bonds, as a buffer for disequilibrium in the loan market, and of the

ability of the banking system to accommodate their optimal quantity of loans, regarding

bank lending under credit rationing. Following Palley (1994), bank choice of assets and

liabilities in the model given by equations (6.1)-(6.20), implies that banks actively

manage their asset and liability positions to minimize the cost of financing. This has

been implied by the inclusion of the banks balance sheet identity in the model, and the

role of banks secondary assets, bonds, as a buffer for variations in the banks' loan and

reserve assets and deposit liabilities. In this subsection we allow for such choices in the
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model by the inclusion of the demand equation for deposits and banks response

functions which are identified by the equations for the deposit rate and banks' reserve

assets. These extensions to the model are specified by the equilibrium condition in the

deposit market, equations (6. I 3)-(6. I 6).

The equation of the demand for deposits, equation (6.13)' has the same

specification as implied by the demand equations for money and foreign assets, with

the exception that in this equation we included the deposit rate of interest as a

regressor. In this equation the deposit rate is positively correlated with the quantity

demanded by depositors. The supply of deposits, equation (6.14), was specified by an

inverse functional form, regarding the deposit rate as the dependent variable. In the

model the banks holdings of non-borrowed reserves are treated as stochastic as shown

by equation (6.15). The deposit market equilibrium condition was represented by

equation (6.16). In the previous chapter equations (6.13)-(6.16) were specified as parts

of the money market equilibrium condition. The estimation results of these equations

are shown in tables 6.3.10, 6.3.11, 6.3.12.

Table 6.3.10 gives the results of a 2SLS estimation of equation (6.13). The

results show that the demand function is reasonably estimated and all the coefficients,

except (y¡¡P) in the period 1978'3 to 1985:1, are correctly signed. In this equation the

LM statistics show the possibility of first-order autocorrelation. The Durbin-Watson

statistic for first-order autocorrelation is inconclusive at the 5Vo level of significance.

The slope dummy variable, introducing the removal of remaining interest rate ceilings

on bank deposits and loans in April 1985, improved the stabilþ criterion in the

equation. The results show that prior to April 1985, the effects of (V//P), the total

outstanding stock of assets in the public's portfolio, on the demand for deposits wÍls

ambiguous. This is consistent with the results shown for the demand for the money

base equation, represented in table 4.3.1. As discussed in section 5.2, both the demand

equations in the model are viewed as parts of the money market equations.
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Table 6.3.10: Demand for deposits, (D/P), equation (6.13)

pd - P. Dd ,Í;] Í:] (Ee/El . ìr*rrr,
Sample period: 1978:3 to 1993:4

Dependent variable: log (D/P)

Coefficients

+) (-)
Y, !ù/P)

t-statistics

Period 1978'3 to 1985:l

log ( im)

losr ( ic )

los[ (EelE¡.1r+i¡)l
los (Y)

los (vülP)

Dummy ( 5 )

Period 1985:2to 1993:4

1os ( im)

1og(iq)
1og [ (EelE) . 1r+í¡) J

los (Y)

los (w/P)

4. 88

- .1_00

.100

-.236
.634

-.056
.072

-7 .38

-.277
.274
-L .64
2.58

-.l.45

(5.7)***
(-5.2)***
(2.671"""

(-3.92)***
(7.3 ) ***

(r.77l'**
(-7.1)***

(2.67')*"*
(-2.1-o)*"
(1.43)*

(-2.29)**
(22.g')***

(-6.92)***

92 = .991
DW = 1.25
LMl- = 8.6 LM4 = 8.76
Chow = .227, (.997)
Chow* = .02L, (.999)
ADF = -5.1-3

Note:
l. Two-stage least squares estimation: 2SLS.
2. Dummy(S) takes the value of unity before 1984:4, and zero thereafter.
3. 1x**¡ significant at the 99Vo level,

(**) significant at the 957o level,
(*)

4. i"he ) and LM4 (with d.f.=4) statistics at the 57o level
of si

5. The ity criterion after removing all controls on bank
deposits in 1984:3.

6. The P-values for the Chow statistics are in parentheses.
7. The critical vale for ADF at the l7o level of significance is 4.61.
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Table 6.3.11presents the results of a 2SLS estimation of the banks response

function, equation (6.14). The results show that the coefficients are of expected sign,

and with the exception of (D) all the variables have coefficients which are significantþ

different from zero. However, since the f-statistic of the coefficient of (D) exceeds

unity, we retain (D) in the equation. The parameter stability criterion, the Chow

statistic, suggest that the hypothesis of stability cannot be rejected at the 5Vo level of.

significance. The loan rate in this equation is replaced by its estimated values, obtained

from a reduced form equation for (i¿). This is in contrast to the estimation results of

the equation for the money market interest rate, (i6), equation (6.2), represented in

table 4.3.2. In the latter equation the coefficient of the loan rate was seen as significant

when the loan rate was treated as exogenous in the model. The endogenous treatment

of the loan rate in equation (6.14) is consistent u/ith the modelling of banks asset and

liability choices, regarding the composition of loans and deposits in the banks balance

sheet identity.

The elasticities of the deposit rate with respect to deposits held in banks, and of

the banks holdings of non-borrowed reserves, (NBR), are respectively -0.037 and

4.456. Such a relatively high elasticity for (NBR) implies that, if (NBR) is treated as

an exogenously determined policy va¡iable, as implied by textbooks, a one per cent

increase in (NBR) reduces the deposit rate 12.3 times more than a one percent increase

in deposits (D). Hence, the exogeneity of (NBR) reduces the banks ability to manage

their liability position actively. Such a restriction on banks operation is inconsistent

with deregulation and development of financial ma¡kets post-deregulation. In equation

(6.15) we assume that (NBR) is endogenous and the cash market rate of interest, (i¿),

is the variable through which the Reserve Bank affects the deposit market. Based on

this assumption the deposit rate, (is), will be affected by an interest rate operating

instrument, such as (i¿), via changes in the banks holdings of reserve assets.

Table 6.3.12 presents the results of the estimation of equation (6.15), using the

2SLS method. The results show that all the coefficients are significantly different from

zero. In this equation the cash market rate of interest, (ia), is treated as the rate
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Table 6.3.1 1: Estimation results for the deposit rate (i"), equation (14)

(+) (

id,
+

D, NBR )

(+)
ic=ic(im,

Sample period: 1978:3 to 1993:4

Dependent variable: 1og ( ic )

Explanatory
variables Coefficients t-statistics

Ios ( im)

los ( ia)

1og (D)

log (NBR)

Dummy ( 2 )

Dummy ( 4 )

2 .46

.277

1.20

-.037

-.4s6

-.061

.077

g2 = .969
DInl = 1-.66
LMl- = L.72 LM4 = 5.L3
Chow = .499, (.834)
ADF = -6.67

(1.94) **

(3.46)"**

(9.1) **"

(-L.0s)

(-3. 04) ***

( -l- .93 ) 
**

(1-.54)*

Note:
1. 2SLS.
2. before 1982:3, and zero thereafter.
3. before 1984:2, and zero thereafter.
4. table 6.3'10.
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Table 6.3.12: Estimation results for the banks non- borrowed reserves, (NBR),
equation (6.15)

(-)
NBR = NBR (ia,

Sample period: 1978:3 to 1993:4

Dependent va¡iable: log (NBR)

Explanatory
variables

(+)
id,

(+)
D)

Coefficients t-statistics

Period 1978:3 to 1988:3

losr ( ia)

los ( ia)

Period 1988:4 to 1993:4

los ( ia)

1os ( i¿)

Period 1978:3 to 1993:4

1os (D)

Dummy ( 4 )

3 .57

- .1-81_

.332

.63L

-1.06

2 .07

(4.45) ***

(-2.69)***

(3 .20 ) ***

(.s62)

(-6.2)***

(7.2')***

(4.91)***

(-3.1-2)***

Note:

.3s1

-.1-32

92 = .9OB
Dhtr = t.1L
LML = .986 L,M4 = 6.22
Chow = .302, (.961)
CHOW* = .680, (.7L21
ADF = -6.53

1. Two-stage 2SLS.
2. Dummy(4) before 1984:2, and zeto thereafter.
3. The Chow ameter stability criterion after removing all controls on bank

deposits in 1984:3.
4. For the statististics see footnotes of table 6.3.10.

231



proxying for the marginal cost of reserves. The loan rate (i¿) is treated as the rate at

which the required reserves of banks are set against loans. Given that such reserves are

set to meet the risk of defauk on loans, the higher the loan rate, the higher the

expectations of default of loans, and hence the higher the reserves held against the

default of loans. The shift and slope dummy variables in the equation improved the

diagnostic statistics of the estimated coefficients and the criterion of the parameter

stability. The slope dummy in the equation represents the reduction of the SRD ratio to

zero and the transferring of SRD funds to non-callable deposits in September 1988.

The intercept dummy represents the replacement of LGS convention by Prime Asset

Ratio, (PAR), in May 1985.

Table 6.3.12 also indicates that in the whole sample period the elasticity of

reserves with respect to the public's deposits in banks remains unchanged. As is implied

by intercept and slope dummies in equation (6.15), in the period prior to 1988:3 more

reserves were held mainly due to the restrictions imposed by the LGS and SRD

mechanisms. These were two main channels through which monetary policy could be

tightened. In this period the effects of the rates of interest (iu) and (i¿) on the banks

holdings of reserves were low. This was because controls over the banks' non-

borrowed reserves reduced the correlation between these reserves and the rates of

interest, (i) and (i¿). In the shorter post-deregulation period the elasticities of reserves

with respect to these interest rates are significantly higher. This shows that with greater

freedom to adjust the reserves, banks moved towards active management of their

reserves in this period. During this period the cash market interest rate, (i), is the

primary means through which the Reserve Bank acts to influence interest rates and

banks reserves.

In general, the portfolio-loan model embodies banks choice of the composition

of assets and liabilities and the buffer stock role of banks secondary assets, bonds, in

the banks balance sheet identity. A necessary condition for such choices was that banks

actively manage their asset and liability positions. Further, the modelling of the deposit
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market equilibrium condition revealed that the ability of the banking system to adjust

its assets and liabilities is dependent upon the demand for deposits and on an interest

rate operating instrument through which the Reserve Bank affects the deposit rates and

banks reserves. This complies with Palley's (1994) model in which an increase

(decrease) in the volume of loans depends on the private initiatives of banks and the

stance of the monetary authorities. In the model under discussion we provided

evidence on the equilibrium rationing hypothesis. The latter feature introduces a new-

Keynesian element, and reveals a significant difference from Palley's post-Keynesian

model. The rationing hypothesis implies that the secondary assets, bonds, buffer

variations in the banks' optimal lending and the demand for bank deposits.

6.4 The expectations theory of the term structure of interest rates in

Australia

A consistent solution for the model, represented by equations (6.1)-(6.20),

generates the values for the rates of interest on short-term assets in Australia. In order

to examine their implications for the rates of interest on longer term securities, some

assumption about the determination of the term structure of interest rates must first be

made. The following analysis is based on the assumption that the term structure is

determined according to the expectations theory. In this analysis the expectations

theory of the term structure of interest rates provides some links between the short

rates, (im) and (i¿), and the longer-term rates of intereste. In this section the key points

in the model of expectations theory of term structure, explained in section 5.3, will be

discussed in brief to give information concerning the relationship between interest rates

on short-term and long-term securities.

Recall that according to the expectations theory of the term structure short-

term and long-term securities are perfect substitutes. This implies that the return from

e. It is worth noting that the l0-year or S-year long rates in macro-econometric models are regarded as

the required rates of return in the capital market and in the modelling of the permanent effects of
interest rates on the aggregate demand.

233



holding an n-period security at the end of period rz is equal to the expected return from

holding a series of one-period senunties over the n periods. Let (iesn,t+j) denote the

expected one-period rate of return for period f+j, where this expectation is conditional

on information available as of the beginning of period l; and let (i¡p,) denote the yield

to maturity in period t on an n-period (l0-year) security. It is assumed that the

available information set in the expectations theory of term structure allows for the

linkages between the short-term interest rates and the other endogenous variables in

the model, and comprises all the explanatory variables which are implicit in the assets

and loan market equationslo. According to the expectations theory:

(l+i¡,¡¡,¡)n = (1+ie5¡,s).(l+ie5p,¡..1)...(l+ieg¡,t+n-l) (6-28)

Since the values of (ie5p,1*¡) in equation (6.28) are unobserved, some

assumptions about how expectations are formed must be made in order to implement

this theory. In this analysis we assume that each (i"sn,t*j) is a function of the lagged

value of the long rate, and of current and lagged values of (i-,¡) and (id,t). Given this

assumption, (itn,t) is, then according to equation (6.28), a function of the same

variables. That is,

t¡,t = i¡ ( i¡p,1-1, {im,t,i¿,g}, {im,t-1, i¿,¡-1}, ...) (6.29)

Using a simila¡ specification, the expectations theory of term structure relating

the yield on a. two-pertod security and the yield on one-period securities over two

periods can be expressed by

iLSR,t = iIsR ( iLSR,t-I, {im,t, i¿,1}, {im,t-1, id,t-l },..) (6.30)

where (irsn,t) represents the yield to maturity in period t on a two-period security.

r0. This a.ssumption is based on the modelling of tþe_expected.values of (ie5p,¡a¡)'s, using the

conditional expèctations of the short-term interest rate in the following equation,

iesR,td = E(tiSR,ttj l(Þ)

where E(.1 @) denotes the subjective expectations of the short-term interest rate, (tisR,t+j), being

conditional on information available as of the beginning of period r; and (Õ) represents the

information set. Given that a consistent solution for the model, represented by equations (6.1)-(6.20),

provides a contemporaneous link from the model endogenous variables to (i5p,¡..,,-.¡), the information

set, (O), takes into account the relationships between the endogenous variables in the model and

(iSn.t+i), and all the explanatory variables used in the model. The conditional expectations of the

term'stíucture equation are elaborated in chapter 3'
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We refer to equation (6.29) as the long-term term structure equation and to

equation (6.30) as the short-term term structure equation. To examine the specification

of the two term structure equations, using a fairly complicated lag structure of the

expected short-term interest rate, (ie5p,t+¡), we estimate equations (6.29) and (6.30)

with up to two period lagged values of (i-) and (i¿). The results are given in tables

6.4.1 and 6.4.2, using Australian monthly data for the short and long rates. It is worth

noting that the data used in this section are of the DSP type and are integrated of order

l. This is because when we specify regression models in time series we have to make

sure that va¡iables are integrated to the same order; otherwise, the equations do not

make sense. The unit root tests in this case show the order of integration of the data.

The results of these tests are given in appendíx 6.8.

The results in tables 6.4.1 and 6.4.2 show that in equations (6.29) and (6.30)

the current values of (in ) and (i¿), and one-period lagged value of (i-) and two-period

lagged value of (i¿), have coeffîcients which are significantþ different from zero. The

Chow statistics in these equations show that we can reject the parameter stability at

SVo level of significance. The F-statistics for testing the linea¡ restrictions in the

equations, conceming the exclusion of variables (im,çÐ and (i¿,1-1), show that the

restrictions in the equations cannot be rejected at the SVo level of significance.

Based on these results, we may replace the previous assumption about how

expectations in equation (6.28) are formed by the assumption regarding a fairly

complicated lag structure of (i"sn,t*j) on both the long-term rates. The assumption

implies that in this equation each (i"sn,t+j) is a function of the lagged value of the long

rate, (i¡¡,¡) or (i15p,¡), of the combination of the current values of (i-) and (i¿), and of

the lagged values of the short rates represented by (im,çl) and (i¿,¡-2). Given this

assumption, the long- and short-term term structure equations can be represented by

iLR,t = i¡ ( i¡p,¡-1, iSR,t,im,t-l ,id,t-z) (6.31)

iLSR,t = iLsR ( iLSR,t-r, isR,t, im,t-l ,id,t-2) 6'32)

where

iSR,r = w. im,t + (l-w). i¿,1 (6.33)
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Table 6.4.1: Estimation results for the term structure of interest rates,
equation (6.29)

iLR, t = i¡ ( iLR, t-1, i*, t, im, t-1, im, t-2 ,

id, t, id, t-1, id.,t-2 )

Sample period: 1978:l to 1993:12, Montuly.

Dependent variable: log (ilR, t)
Explanatory
variables Coefficients t-statistics

log ( iln, t-1 )

log(im,t)

log(im, t-l_)

1og ( id, t)
1og ( id, t-2 )

Note:
For the statististics see footnotes of table 6.3.10.

p2 = .g7g
DW = 2.0L
Durbin's h (A'lt,.) = -.LAL
LM1 = .087 LM4 = 5.23
Chow = 2.35, (.033)
ADF = -13.9
F-test for linear
restrictions = .909

.07]-

.942

.25L

- .199

-.064

.043

(2 .26) **

(39.2 ) 
***

(7.921***

(-5.99)***

( -L.39 ) 
*

( . es4)
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Table 6.4.2: Estimation results for the term structure of interest rates,
equation (6.30)

iLsR, t = iL ( íLsR, t-l, im, t, im, t-l-, i*, t-2,
id,t, id,E-1, id,E-2 )

Sample period: 1978:l to 1993:12. Montuly.

Dependent variable: 1og (ilSR, t)
Explanatory
variables Coefficients t-statistics

log ( ilSR, t-1 )

log (im, t)
log ( im, t-l_ )

log(id, t)
log (id, t-2 )

Dummy ( 6 )

-.0s03

.726

.7 66

-.549

.23L

-. L5L

- .032

(-1.96)**

(9.2)*"*

(19.4) ***

(-9.6)*"*

(3.44)***

(-2.61) ***

(-3.02)***

92 = .gg
DW = 1.86
Durbin's h = L.6L
LMI- = 1.36 LM4 = 6.87
Chow = 3.89, (,001)
ADF = -L2.8
F-test for linea¡
restrictions = .924

Note:
l. For the statististics see footnotes of table 6.3.10.
2. Dummy(6) takes the value of unity before 1985:2, and zero thereafter

237



Equation (6.33) represents the combination of the two short rates, (iro) and (i¿), using

a weighted average of these rates with weights (w) and (l-w), respectively.

In section 5.3 it was shown that a least squares estimation for the term

structure equations (6.31) and (6.32) gives proxies for the weights (w) and (l-w),

provided that we allow for the following functional form for these equations.

lLR,r = i¡ ( i¡p,g-1, i-,¡, {i¿,1-im,t}, im,t-l,id,t-2) (6.31a)

itsR,t = itsR ( iLSR,t-l, i¡1,g, {i¿,¡-im,t}, im,t-l ,id,t-2 ) (6.32a)

The estimation of equations (6.3Ia) and (6.32a) provides proxies for the weights in the

long-term and short-term term structure equations (6.31) and (6.32), respectively. The

estimation results of equations (6.31a) and (6.32a) are shown in tables 6.4.3 and 6.4.4.

Using these weights in the calculation of (i5p,1)'s, it can be shown that the coeffrcients

in equations (6.31) and (6.32) are the s¿rme as those obtained from the estimation of

the equations (6.31a) and (6.32a), respectively. In tables 6.4.3 and 6.4.4 the slope

dummy variables in the equations improved the diagnostic statistics of the equations.

The Chow statistics show that at the 5Vo level of significance we cannot reject the

hypothesis of parameter stability in both the term structure equations.

Using slope dummies in the estimation of equations (6.31a) and (6.32a), for

each equation we obtained different weights for the periods 1978:l to 1984:12 and

1985:l to 1993:l2.The former period allows for some regulations in financial markets

while the subsequent period encompassed deregulation of financial markets.

Theoretically, in the latter period interest rates should have been more volatile. For this

reason the weights given to two short rates, (im) and (id), in pre- and post-

deregulation may have been significantly different. The results shown in tables 6.4.3

and 6.4.4 are consistent with this theoretical treatment of different weights in the two

periods. The weight given to the loan rate in equation (6.3la) in the post-deregulation

period is negative. This is consistent with the results obtained from the estimation of

equation (6.29) in which the long rate (i¡p,1) and the current value of the loan rate,

(id,t), are negatively correlated.
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Table 6.4.3: Estimation results for the term structure of interest ratos,
equation (6.31a)

iLR, t = i¡ ( iLR, t-1, im, t, (id, t- i¡¡, ¡) ,

im, t-1, íd

Sample period: 1978:l to 1993:12, Montuly.

Dependent variable: 1og ( ilR, t)

t-2 )

Explanatory
variables Coefficients t-statistics

Period 1978:l to 1984:12

log ( ilR, t-l_ )

1og(im,t)

1og ( im, t-l_ )

Period 1985:l to 1993:12

.034

.948

.2t7

-.t77

.]-37

.854

.227

-.292

- .1,43

.L52

(.e16)

(35.l-) ***

(5.46)***

(-4.29)***

(r.62)*

(16.2)***

(2.57)"**

(-3.71)***

(-L.g7)**

(2 .22) * *

1og (ilR, t-l_ )

1og(im,t)

1og (im, t-1)
1og(id, t)-1og(im, t)

1og ( id, t-2 )

Period 1978:1 to 1984:12, Weight (w)
(l-w)

Period 1985:1 to 1993:12, Weight (w) = 1.627
(l-w) = -'627

Note:
For the statististics see footnotes of table 6.3.10.

g2 = .98
Dhl = 2.00
LML = .026 LM4 = 2.56
Chow = .90L, (.535)
ADF = -13.8

=l
=0.
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Table 6.4.4; Estimation results for the term structure of interest rates,
equation (6.32a)

iLSR, t = i¡ ( iLSR, t-1, im, t, (id, t- í¡, ¿) ,

Sample period: 1978:l to 1993:12, Montuly. 
i*' t-1 ' íd'' tr-2 )

Dependent variable: 1og (ilSR, t)
o

Explanatory
variables Coefficients t-statistics

Period 1978:l to 1984:12

log ( ílsn, t-1 )

1og (i6, ¡-i¡¡, ¡)
1og (íd,,t-21

Period 1985:l to 1993 12

log ( ilSR, t-1 )

log (id, t) -1og (im, t)

Period 1978:I to 1993:12

log (im, t)
log ( im, t-l- )

.026

.792

.367

-.286

-.091

. s41_

.073

1_.04

-.555

(.45s)

(l-0.4)**"

(6.25)***

(-4.6)***

(-3.36)***

(6.9)***

(3.69)***

(19.9)***

(9.01) "*

Period 1978:l to 1984:12, \Veight (w) - .647
(l-w) = '353

Period 1985:l to 1993:12, V/eight (w) = .9297
(l-w) = '0703

Note:
For the statististics see footnotes of table 6.3.10.

g2 = .99
DVrI = 1.98
LMl- = .032 LM4 = 2.54
Chow = .290,(.977)
ADF = -l-3 .57
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The results obtained from the estimation of equation (6.31a), the long-term

term structure equation, can be used in the modelling of the permanent effects of

interest rates on aggregate demand, (Y), and in the modelling of the transmission

mechanism, using the lO-year long rate as the required rate of return on fixod capital.

The results obtained from equation (6.32a), the short-term term structure equation, can

be used in the specification of the short-run relationship between (Y) and the weighted

average of the two short rates, (i-) and (i¿).

Equations (6.31) and (6.32) may be inconsistent with the expectations theory

of term structure if expectatíons of the future values of (igp,¡) are rational. This is

because in simulations of the model the predicted values of (irn,t) or (i¡5p,¡), and of

(isn,t), (iSR,t*t), ..., (isR,t+n-t), do not in general satisfy equation (6.28). Three

endogenous variables in the model are (ig¡,1), (ifR,t) and (i15p,¡). If the values of these

variables satisff equation (6.28), then the expectations assumption is consistent with

the rational expectations hypothesis, l.e. expectations a¡e model consistent.

The short-term term structure equation can be used for testing the rational

expectations hypothesis in the short-term security market. As discussed in the previous

chapter Tease's (1983) test for the rationality hypothesis in a term structure equation

gave support to this hypothesis for the Australian short-term security ma¡ket. Juttner

(1990) emphasized that much of the intemational evidence failed to support the

rational expectations hypothesis in the term structure of interest rates. Tease's (1988)

specification of the term structure equation for the short-term security market, using a

forward-looking expectations assumption in a two period context, can be represented

by

{2.(itsn,t)} - i"SR,t*l = 1'10 * llt.iSR,t + Dt+l 6.34)

where

isn,t*¡ = im,t+j for j=Q,1 (6'35)

Given rational expectations, the expected one-period yield, (iesR,t*l), can be

written as

isR,t*l = i"SR,t+l * et+1
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Under the assumption of rational expectations îO=0 and q1=1, and (o¡..1) and (e¡.r-1)

are white noise processes. The other important assumption in Tease's specification of

the term structure equation, as implied by condition (6.35), is that the weight given to

(im,t) equals unity. Given that 116=0 and r¡1-1, equation (6.34) has the same

specification as implied by equation (6.28) in a two-period context.

As will be shown in the following discussion, if the actual values of the weights

of (i-) and (i¿) differ significantly from those determined under the rational

expectations hypothesis, then there is no support for this hypothesis in the Australian

short-term security market. In the case of Tease's findings, support for the rational

expectations hypothesis arises from the fact that, in the post-deregulation period, the

weight given to (im) under the rational expectations assumption is close to unity. This

weight accords with Tease's assumption implied by equation (6.35).

In this analysis we make use of the weights obtained from the estimation of

equation (6.32a) as proxies for the actual weights in the Australian short-term security

market. This is because, using these weights, the relationship between the rate of

return on a two-pertod security and the rate of return on a one-period security, (isR,t),

in equation (6.32) satisfies the criterion of parameter stabilþ and gives the best fit and

high level of significance of its coefficients. A comparison between these weights and

the weights obtained under the rational expectations assumption will show how

expectations are formed in the Australian short-term security ma¡ket. In other words,

such a comparison shows how in general the results obtained from equation (6.32a)

satisfy the expectations theory expressed by no=O and q1=1 in equation (6.34), or by

equation (6.28) in a two period context.

To provide proxies for the weights under the rational expectations hypothesis,

condition (6.35) can be fe-written as

isn,,*j = w" id,t+j + (1-w')' im,t+j for j=Q,1 (6'37)

where (w') and (1-w') a¡e the weights given to (i¿) and (i-) under the assumption of

rational expectations, given by r1t=1. Using this assumption the weights can be

obtained from the estimation of the following equation
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{2.(irsn,t)} - (w'. id,t+l + (l-w'). im,t+l) = î0 f w'. id,t + (1-w'). i¡¡,1* \.r-1

(6.38)

where (no) is the risk premium which, under a less restrictive expectations hypothesis,

may be significantly different from zero. Equation (ó.38) can be re-written as

{2.(imn,ù} - (im,t+l + i¡¡,¡) = I0 * w'.( {id,t+l + id,t} - {im,t+l + im,t} ) + Dt+l

(6.3e)

The estimation of equation (6.39) provides proxies for the weights, (w') and (l-

w'), under the assumption of rational expectations. Using these weights in the

calculation of the data for (isn,t*j), as implied by equation (6.37), it can be shown that

the proxies for the weights satisfy the basic assumptions of the rational expectations

hypothesis, regarding qt=l and r¡g=0 in equation (6.34). The results are given in tables

6.4.5 and 6.4.6.

The results in table 6.4.5 show that under the assumption of rational

expectations the values of the weight for (i-) in two different periods, 1978:l to

1984:12 and 1985:l to 1993:12, are respectively 0.8476 and 0.9376. Using these

weights, the results in table 6.4.6 give evidence for the rationality hypothesis in

equation (6.34\. The rational expectations hypothesis in this equation implies that r1g=g

and r11-1. This joint hypothesis is tested via the F-statistic in the following equation.

{2.(imn,t)-isR,t*l } - isR,t = Tl0l + 1rr. {2.(irsn,t-r)-isR,t} (6.34a)

Equation (63aù has the same specification as implied by standard tests for

rationalityto. Rationality in this equation implies that eg1=0 and r'¡11-0. The F-statistic

in this equation can be used for the test implied by lot=[rt=O. The F-value in this

equation is 1.42 which is less than the critical F value at the 5Volevel of significance.

r0. Maddela (1992) argued that in tests for rationality it is customary to start with a test of
unbiasedness ùy esúmating the following regression equation, and testing the hypothesis pg=O' p1=1.

yt=Þ0+p1.y*¡+e¡

where v*. is the exoectations for v. as formed at t-I.
Since y1-i is defini'tely in the infdrïnation set, the foltowing equation is estimated:

Yt - Y*t = 00 + ctl. Yt-l + et

and the hypothesis q0=0, al=O is tested. Rationality implies that a1d).
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Table 6.4.5: Estimation results for the term structure of interest rates,
equation (6.39)

{2. (i¡gg, ¡) } - (im, t+1 + im, E) =

w'.( {id,t+1 + id,t} - {im,t+1 + i¡,¡} ) + ùt+l_

Sample period: 1978:l to 1993 12, Montuly.

Dependentvariable: {2. (ir,Sn, È) }- (im, t+L+im, t)
Explanatory
variables

Period 1978:l to 1984:12

(3.96)***
(4.291***{id. t+t+ia. t} -' 

{ i¡n, ¡..1+im, t}

Coefficients

.046

.L52

-.042
.062

-.21-5
1.084

t-statistics

(-2.42)***
(2 .6Ll "*"

Period 1985: I to 1993:12

{id, t+l_+id, t, ïr*, t+1+im, t}

Period 1978:l to 1984:12,lVeight (l-w') = .1524
(w') = '8476

Period 1985:l to 1993:12, Weight (l-w') = .0624
(w') = '9376

g2 = .289
Dlnl = L.94
P = LL.A

Note:
1. All variables are in logarithmic form.
2. For the t-statististics see footnote of table 6.3.10.

Table 6.4.6: Estimation results for the term structure of interest rates, equation
(6.34), using the weights shown in table (6.4.5) for calculating
(i"sR,t*t) and (ig¡,¡)

{2.(i¡gp,¡)} - i"SR,t*1 = 1o + nl. iSR,t + Ot+t

Sample period: 1978:l to 1993:12, Montuly.

Dependent variable: {2 . (ir,Sn, t) } -iegR, t,+1

Exolanatorv
var"rables Coefficients t-statistics

(-2.69) ***

(34.1) ***asR, t
p2 = .954
DI,V - 2 .07
The F-test for the rational
expectations hypothesis = L . 42

Note:
l. All va¡iables a¡e in logarithmic form.
2. For the t-statististics see footnote of table 6.3.10
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The critical F-value with (1, 189) degree of freedom at the SVolevel is 3.84. Hence,

even at the 5Vo level of significance we cannot reject the hypothesis that îot=rltt=0.

This supports the rational expectations hypothesis in equation (6.34), using the weights

obtained from equation (6.39).

The slope dummy variable in equation (6.39) provides the results for the

weights which are comparable with the results obtained from equation (6.32a), shown

in table 6.4.4. The comparison shows that there is no significant difference between the

weights in the two equations in the period 1985:l to 1993:12. To examine how

important the difference is, we estimate equation (6.34) in the period 1985:l to

1993:12, using the weights obtained from equation (6.39), and then the weights

obtained from equation (6.32a). The results are given in tables 6.4.7 and 6.4.8.

The F-statistics for the test of rationality in both equations provide evidence on

the rational expectations hypothesis in the Australian short-term security market in the

post-deregulation period. Therefore, we can rely on the results obtained from equation

(6.32a) as the results which are consistent with the expectations assumption in the

period 1985: I to 1993: 12, as implied by equation (6.32).

In general the results show that the evidence for rationality in Tease's study,

using the restrictive condition implied by equation (6.35), is a special case in which the

value of the weight for (i*), required by the rational expectations hypothesis, is close

to unity. If the required value of the weight for (i*) consistent with this hypothesis is

significantly different from unity, then Tease's specification of the term structure

equation, given by equations (6.34)-(6.36), is not consistent with the expectations

theory. In this case the actual value of the weight for (i-) should be compared with the

required value of the weight under the rationality hypothesis. The estimate of the actual

value of the weight for (i¡¡) can be obtained from equation (6.32a). The results also

suggest that in other cases where the estimation of the system of equations (6.34)-

(6.36) rejects the rationality hypothesis, using some other international data, the

required value of the weight for (i*), which is consistent with this hypothesis, is

significantly different from unity.
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Table 6.4.7: Estimation results for the term structure of interest rates, equation
(6.34), using the weights shown in table (6.4.4) for calculating
(i"sn,t*t) and (i5p,¡) in period 1985:1 to 1993'-12

{2. (i¡gg,¡)} - i"SR,t*1 = Tlo + Tþ. iSR,E + ùÈ+l-

Sample period: 1985:l to 1993:12, Montuly.

Dependent va¡iable: t2 . ( iggg, ¡) ) -iegR, t+1

Explanatory
variables Coefficients t-statistics

-.L3L (-2.69)***

(53.1-)***rsR, t
92 = .98
DVt = 2 .09
The F-test for the rational
expectations hypothesis = l.4l

Note:
1. All variables a¡e in logarithmic form.
2. For the t-statististics see footnote of table 6.3.10.

Table 6.4.8: Estimation results for the term structure of interest rates, equation
(6.34), using the weights shown in table (6.4.5) for calculating
(i"sR,t*r) and (i5p,1) in period 1985:1 to 1993:12

{2. (i¡g¡,¡)} - i"SR,t*1, = flg + îr. iSR,t + ùt+1

Sample period: 1985:1 to 1993:12, Montuly.

Dependent variable: {2 . (i¡gp, ¡) } -iegR, t+1

L.036

Coefficients t-statistics
Explanatory
va¡iables

isR. t

Note:
1. All variables are in logarithmic form.
2. For the t-statististics see footnote of table 6.3.10.

- .153

L.043

¡2 = .984
DVrI = 2 .08
The F-test for the rational
expectations hypothesis = 3.57

(-3.19)***

(54.1-)*"*
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Given rational expectations in the Australian short-term security market in the

post-deregulation period, in order to incorporate this important feature of the

Australian economy into the modelling of the transmission mechanism, we allow for

the actual weights in the short-term security market post-deregulation in the

specification of the long-term term structure equation (6.31). The estimation results

are given in table 6.4.9.

The results show that there is no deterioration in the diagnostic statistics, and

the long-term term structure equation still satisfies the criterion of parameter stability,

represented by the Chow statistic. We therefore prefer the results of this estimation to

the results presented in table 6.4.3 since the estimated equation in table 6.4.9 takes into

account the special feature of the Australian short-term security markets, regarding

rational expectations in these ma¡kets in the post-deregulation period.

The modelling of the expectations theory of the term structure of interest rates,

given by equations (6.31) and (6.32), takes into account the linkages between the loan

market and the financial markets for securities of different man¡rities. Using the

expectations theory of the term structure, it is possible to predict the effects on the

long rates (in,t) and (i15p,¡) of given changes in the short-term rates of interest (im,t)

and (id,t). Equations (6.31) and (6.32) embody the traditional view of the expectations

theory of term structure whereby the short-term interest rate in the money market does

matter for the determination of the long-term interest rates. In the model under

discussion, a formal difference from the traditional view is the inclusion of the loan

rate, and the modelling of the linkages between financial markets, using a weighted

average of the short rates as a proxy for the expected rate of interest on short-term

securities. This model can be used to test the expectations theory if expectations of the

future values of the short rates, (isn) are rational. This requires that the predicted

values of (i¡p,¡), (ilsR,t), (isn,t), (iSR,t*t), ..., (isR,t+n-1), should satisfy equation

(6.28), implied by the expectations theory.
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Table 6.4.9: Estimation results for the term structure of interest rates, equation
(6.31), using the weights shown in table (6.4.4) for calculating
(isR,t)

iLR, t = i¡ ( iLR, t-1, iSR, t, im, t-1, id,E-2 )

Iog(iSR,r) = (.9297 ) .1og(i¡,¡) + (.0703) .1og(id,t)

Sample period: 1978:l to 1993:12, Montuly.

Dependent variable: 1og (ilR, t)
Explanatory
variables Coefficients t-statistics

Period 1978:l to 1984:12

1og ( ilR, t-1 )

1og ( im, t)
log ( im, t-l_ )

Period 1985: I to 1993:12

1og(ilR, U-1)

log ( iSR, t)
1og ( im, U-1)

1og ( íd., t-2)

Note:
For the statististics see footnotes of table 6.3.10.

92 = .g7g
DVrI = L.98
LM1 = .031 LM4 = 2.04
Chow = L.289, (.246)
ADF = -L3.6

.034

.948

.217

-.L77

.066

.87 6

.3s6

-.292

.025

( .917 )

(35.1)***

(5.46) ***

(-4.3)***

(.808)

(r7 .t) ***

(5.36)***

(-3.62) ***

(.e28)
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The estimation results of the term structure equations in this section suggest

that I) the cost of borrowing, (i¿), plays an important role in the determination of the

Australian term structure of interest rates; and,2) the short rates (im) and (id), and the

long rate (irSn) in Australian short-term security markets in the post-deregulation

period behave in a manner consistent with the expectations hypothesis. The evidence of

the previous section provided support for the rationing hypothesis. As we have already

noted the loan rate under credit rationing reflects banks' proxies for the expected rate

of return of average projects, which, in completely deregulated financial ma¡kets

conforms to the actual rate of return in the economy. The evidence of this section,

therefore, supports the hypothesis that for many borrowers bank loans have no close

substitutes, and that the cost of borrowing under credit rationing provides portfolio

investors with information concerning the actual rate of return on average securities in

the short-term (two-period) security markets.

6.5 Conclusions

In this chapter we examined the portfolio-loan model, given by equations (6.1)-

(6.20), for Australia in the period 1978:3 to 1993. The Australian post-deregulation

experience provided Granger-causality evidence on the structurally endogenous nature

of the money supply and loans. This is consistent with Palley' (1994) model which

focuses on the private initiatives of banks in accommodating increases in loan demand

and the banking system response to the increased supply of reserves. The significant

difference from Palþ's post-Keynesian view is the modelling of loan market

imperfections; in particular the optimal lending of banks under credit rationing. There

is evidence that Australian banks, in the aggregate, ration credit by non-price means. A

necessary condition for rationing was that the risk of default of borrowers is a

determinant of the banks' expected return on loans. Further, disequilibrium modelling

of demand for and supply of loans revealed a state of predominantly excess demand for

loans which is consistent with the credit rationing hypothesis. One important aspect of

this analysis is the implication of credit rationing for portfolio investors' preferences for
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securities with different terms to maturity. There is evidence that the economic

information available to investors under credit rationing provides them with the actual

rate of return on average securities, which suggests that agents a¡e risk neutral and

rational in the Australian short-term security markets. In the next chapter we evaluate

another important implication of credit rationing by examining whether credit rationing

has any significant effect on aggregate economic activity.
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Aooendix 6.4

This appendix briefly represents the names of va¡iables and the data used for the

variables in this chapter.

Variable Descríption

the money multiplier for a narrow definition of money,

the deposit multiplier for a broad definition of money inthe absence
of cash,

the expected rate of return on the private sector portfolio,

the rate of interest on l3-week treasury notes,

% the expected rate of interest on equities at quarter t, made at quarter
t -1,

ml

m2

ER

lo
Þ

i"r

Peeq,t

Peq,t-1

i%v,t

idv,t-l

tc

P{a)

L

D

NBR

tt¡'

\sn

the uncovered rate of interest on foreign arteassets at qur t, made at
quarter t-1,

per annum expected share price, calculated as the average of4-
quarter share prices to the end of quarter t,

per annum share price at quarter t- I , calculated as the average of 4-
quarter share prices to at the end of quarter t-1,

per annum expected dividend yield at quarter t, made at quarter t-I,

per annum dividend yield at the end of quarter t-1,

the rate of interest on 3-month term deposits, deposits less than
$50,000,

the expected return of loans obtained from the spread between the
bond safe rate and the loan rate,

bank lending to the private sector,

sum of demand and term deposits,

non-borrowed reserves of banks,

the rate of interest on lO-year government bonds,

the rate of interest on two-period (or 180-day) bank accepted bills,
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Anocndix 6.8

Tests for Unit Roots and Time Trends

These tests are based on equations 4.B.1, 4.8.2 and 4.8.2a represented in

Apendix 4.B. Tables 6.8.1 and 6.8.2 report the t-statistics for testing crt=O, Þrr=0 and

Þrz=0, and the F-statistics for testing or=dz=0.

and time trends

X

ER

tt=0
n4

order of AR
order of AR

-1.59 1.80 4

Púa) -2.75 4.35 2

ml -.253 r.25

(-4.63)*" 3

Ì-4.68)t-. 3

mt2 -t.87 1.65

(-6.41
(-4.34

)
)

l-5.50)*** I
i-4.68i-" l
(-6.971*** I
i-6.17i--- I

I

I

1

I
2

tr*
+t

I
1

0
0

(-4
-3

.e0)

.45)(

Pee (-3.35)-- (26.5)..' I
-298 3.09 2l¿v

log(L) -1.7o (6.47)'. 2

log(D) -1.88 (8.61).-- 2

log(DÆ) -2.66 5.37 3

loe(L) -1.30 5.24 2

log(NBR) -t.28 2.14 2

Ld-Lt -2.47 3.91

(-4.32\
i-4.34i..'

(-5.5g)**' 0
i-3.29i". l

(-7.50)**' I
i-7.28)." l
(-6.27)'** I
i-5.94i--- 2

Note:
1. Full sample period for ER and rl(a) is 1984:1 to 1993:4, and for other variables 1978:3 to

1993:4, Quarterly.
3. 1***¡ significant at Íhe 99Vo level,

(**) significant at the 957o level,
(*) significant atthe90%o level.

Clt=O O(1=fl,2=Q order of
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X

The results indicate that log(L) and log@) display deterministic trends, and

(P"o) is a stationary process. The other variables in table 6.8.1 follow a stochastic

trend and are non-stationary but become stationary after first differencinç, i.e. they are

T(I).

Table 6.8.2 Tests for unit roots and time trends in the term structure equations

Fr r=0 order of AR
Þrz{ order of AR

log(in) -.680 3.r0 (-g.12) *" 4
i-9.64i--- l
(-10.2) *'* I
i-9.86i'-- r

l-6.40) 
*'* 

2
i4.i7i"' 3

l-10.1) 
*** 

I
i-9.93i.-- r

I

Ilog(irsn) -.906 2.18

-.382 3.48

log(i-) -1.30 2.06 I

loe(ld)

log(isn)

4

log(i¿-i.) (-3.80)-- 4.99

-.713 2.28 I (-e.51)
(-e.2o)

I
I

Note:
1. Full sample period 1978:l to 1993:.12, Monthly.
2. isn is a weighted average of the short rates (i¿) and (ir), in the term structure equations (6.31)

and(6.32a), using the weights shown in table 6.4.4.
3. 1x* *¡ significant at the 99Vo level,

(**) significant at the 95Eo leYel.

The results show that all variables follow a stochastic trend, and with the

exception log(i¿-ir) all variables are non-stationary but become stationary after frst

differencing.

I

([t=0 0,1=fl,2=Q order of
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Apoendìx 6.C

Proxies for Share Prices and Dividend Yields, Using Auto-Regressive

Process

I) The expected share príces: The estimation of the auto-regressive process

for the expected share prices w¿rs carried out, using the same procedure as represented

for the exchange rate AR function, represented in appendix 4.C. The table presented in

appendix 6.8 shows the results of testing the hypotheses of stochastic trend and non-

stationarity for the share prices data, (Puq). From the test result we found that the data

for (Psq) is a stationary process. This process is trend stationary since its second

difference is a de-trended series.

The dergree of the auto-regressive process in the estimation of the expected

share prices is determined by the Durbin-Watson (DW), and Durbin's h-alternative

tests. Table 6.C.1 gives the result of the estimation of the auto-regressive process of

order 3 for the share prices.

Table 6.C.1

Auto-Regression process for the share prices, P*'s, of order 3.

Dependent
variable

Explanatory variables

Dt eqrt T P.q,t-l P"q,t-2 Peq,r3

0.0159 0.w22 1.860 -1.163 0.233
* rß:ß rt *** *¡l* *{.

(1.32) (2.s0) (14.2s) (-4.e7) (1.76)
P{2{..994
DW=l.99
Durin's h (alt.)

=-1.698

Notes:
l.Full Sample 1978:1 to 1993:4, Quarterly.
2.t-statistics are in parentheses.
1***) significant at the 997o level,
(**) significant at thegsEolevel,
(*) significant atthe90%olevel.

Using the result of the above autoregressive process, the expected share prices

one quarter ahead, i.e. (Pesq,t+l), were calculated from the following equation.
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F"q,t*l = ü0 + Ot.T * o2.Peq,t-l t a}.P"r,¡-2f c[4.P"0,ç3

2) The expected divìdenil yíeld: The auto-regressive process for the expected

dividend yield was estimated, using the same procedure as undertaken for the previous

AR function. The test results for stationa¡ity of (i¿y,1) are represented in appendix 6.8.

The results show that the data for dividend yields is non-stationary. The criteria used

for choosing the order of AR under the assumption of stochastic regressors a¡e in table

6.C.2.

Table 6.C.2 shows that for the AR functions without the auto-correlation

problem, i.¿. AR's of orders 3, 4 and 5, the adjusted R2's, partial autocorrelations and

Akaike's FPE criteria suggest that the appropriate order of autoregression is 3. Also,

amongst the first three AR's, the lowest Durbin's h and Schwartz Bayesian criterion

(SBC) belong to the AR of order 3.

The estimation results of the autoregression of order 3 for the dividend yield,

(idu,t), is presented in table 6.C.3.

Table 6.C.2

p
partial auto-
correlation FPE SBC R2 DW

Durbin's h
(h Alr.)

I
2
3
4
5
6

0.854
-o.209
-o.204
0.0023
0.0498
0.0409

0.2176
o.21,25
0.2109
o.22ll
0.2312
0.2418

-1.459
-1.448
-t.421
-t.339
-t.259
-1.178

o.776
0.786
0.792
o.t87
o.784
0.781

1.52
2.106
1.961
1.992
1.982
1.943

2.175
-1.84
0.382
-0.568
-0.339
1.707
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Table 6.C.3

Auto-Regression process for the dividend yield, i¿u, of order 3.

Dependent
variable

idv,t

R2=0.79
Drù/=1.96
Durin's h (alt.

=-0.38

Explanatory variables

ldv,t-l ldv,t-2 ldv,t-3

0.809 1.068
**lt ***

-0.008

(-.043)

-0.236
¡ß*

(z.se) (8.4s) (-r.845)

)
2

Notes:
1.Full Sample 1978:1 to 1993:4, Quarterly.
2.t-statistics are in parentheses.
(***) significant at the997o level,
(**) significant at the957olevel.

The expected dividend yield one quarter ahead, i.e. (ie¿u,¡*1), is calculated,

using the following equation. The coefficients, i.e. u's, take the values show n in table

c.3

i%v,t+l = ü0 + ü1.idu,t * 02.idv,t-l f Cl,3.i¿u,1-2 .
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Capter 7

The Monetary Transmission Mechanism in Australia

7.1. Introduction

This chapter examines the effects of financial variables on the aggregate

economic activity in Australia through four main channels: 1) interest rate effects on

aggregate demand; 2) credit availability; 3) exchange rate; and, 4) wealth effects.

Simes (1991) emphasized that to model the transmission mechanism between the

financial and real sectors, the following elements are required. First, an elaboration of

the relationships within financial markets which determine financial variables such as

the money supply, credit, interest rates and the exchange rate. Second, an

understanding of the effects of these variables on aggregate demand, and then on total

output. In macroeconomic models these elements are examined in empirical versions of

the standard IS-LM framework; and in empirical research this framework is augmented

by some extensions which provide a better understanding of the transmission

mechanism between financial markets and the real sector.

In chapters 3-6 we examined the key relationships in a simple portfolio-loan

model of the Australian financial sector, in which the supply of financial assets is

endogenous and changes in the availability of credit, not changes in the market-

equilibrating loan rate, determines the extent of borrowing. In this model the

structurally endogenous nature of money and loans implies that an expansion of

reserves enables banks to increase loans to their previously rationed borrowers. We

examined the implication of such an expansion in a simple model, a variant of the

textbook IS-LM model, in section 5.4. In this model an increase in bank loans to the

previously rationed borrowers, which is associated with a fall in (Ai¿), raises the

private sector's holdings of money and investment spending, and then shifts both the
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LLM and IIS curves outward to the right. This makes the monetary policy more

expansionary than the standard IS-LM model. In the textbook IS-LM model, the

money channel, acting through changes in liquid assets (money and bonds) and interest

rates, affects the availability of credit and, via changes in the investment demand,

affects the aggregate economic activity. The equilibrium rationing hypothesis in this

thesis, therefore, presents an elaboration of the non-monetarist interpretation of the

potency of monetary policy that results from a distinct role played by bank loans in the

monetary transmission mechanism.

A better understanding of a distinctive lending channel under credit rationing

can be represented by the credit-GNP relationship in a model which examines the

output effects of a downward shock to the credit supply. According to the credit

rationing hypothesis, such a shock results from the increased riskiness of loans and

banks' concern for liquidity in the face of unexpected withdrawals of depositsr. The

evidence of the previous chapter has provided support for the credit rationing

hypothesis in Australia. In this chapter we examine the reduced-form relation between

bank loans and aggregate economic activity in order to determine whether credit

rationing is of macroeconomic importance. In the reduced-form equation the

explanatory variables for the main channels of the transmission mechanism are those

which account for monetary changes in the portfolio-loan model. This provides the

reduced-form equation consistent with the implications of the endogeneity of the

money supply and loans, and the credit market with imperfect information in the

portfolio-loan model. In this reduced-form equation we evaluate the relevance of the

credit rationing hypothesis by examining whether in the credit-rationed state the effects

on output of higher levels of aggregate demand relative to its trend values are

depressed.

I. In section 5.5 we examined a model of bank's optimizing behaviour with default cost of bonds, in
which an increase in the default risk of bonds reduces banks' liquidity. In this model the riskiness of
bonds provides the bank with information concerning the likelihood of default in asset markets. The
response of banks to the increased riskiness of their secondary reserves, bonds, is determined by the

extent of their risk aversion.

258



In this chapter we also examine Blinder's (1987) model of credit rationing,

implying that a tightening of monetary policy has strong effects on the real sector when

credit is already tight, but weak effects when credit is initially plentiful. In the model

presented in section 5.4, atightening of monetary policy can be represented by a fall in

the supply of total reserves, which causes banks to use credit rationing to provide

enough liquidity required by the expected withdrawals of deposits. In this model a

reduction in bank loans in the credit-rationed state, which is associated with a rise in

(^td), reduces the private sector's holdings of money and investment spending, and

shifts both the LLM and IIS curves to the left. In this treatment of the credit channel,

the monetary policy is more contractionary than in the standa¡d IS-LM model. We

evaluate the implication of the tightening state of monetary policy when the economy is

credit-constrained by examining whether credit rationing makes a significant difference

to the contribution of a downward monetary shock to output fluctuations.

Another important aspect of the reduced-form relation in this thesis is the

implication of the buffer stock role of money for disequilibria in asset markets.

According to the buffer stock approach the interest rate effects of monetary changes

on real output are less severe than the conventional models of the monetary

transmission mechanism, since most of the changes in nominal money balances are

absorbed in the short run as transitory balances. In the buffer stock models, as will be

elaborated in the next section, unexpected changes in the money supply, represented by

the difference between the actual and expected money balances, M-Me, has little

immediate influence on the price level but mainly affects real income and interest rates.

In the buffer stock model, presented by MacKinnon and Milbourne (1984), the

expectations of real money balances, (M"/P), represents the contribution of the

unexpected changes in the money supply to interest rate and output fluctuations. If the

buffer stock approach is valid, then, in the absence of a significant effect of the interest

rate on real output, the expectations generating process for real money balances,

(M"Æ), can be treated as the main channel for monetary changes. We evaluate the

relevance of the buffer stock approach by examining, a) whether holdings of money in
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Australia differs from their desired level as a result of money acting as a buffer for

disequilibria in other asset markets, and å) whether the buffer stock role of money

makes a significant difference to the contribution of monetary shocks to output

fluctuations.

The next section presents the specif,rcation of the reduced-form equation. In

this section two particular avenues of research relate to the specification of tests of the

credit rationing hypothesis and the buffer stock approach for Australia. Section 7.3

presents the results of the estimation of buffer stock models and reduced-form

equations, and analyses the implications for monetary policy. Section 7.4 presents

conclusions.

7.2 Specification of the reduced-form equation, and the transmission

mechanism between the financial and real sectors

To model the reduced-form equation of the transmission mechanism, we

speciry the model presented in section 5.4 using the following equations. This model is

augmented by extensions, including expected changes in the spot exchange rate and the

labour market.

LLM: im = im (ia, id, H (im, (EeÆ).(1+i¡), W, Y' P) )

(id,t - id,t-l) = 
^td 

(im,t, V (Ld1-Ls1), Dt(.) )

IIS: Y=Y(im,^id,ç¡)

(EeÆ) = E ( (im-æ)-(i¡rr)' TBII, {if. F(.)} )

Aggregate supply: Y = P. O (LF, K)

LF = LF ( r¡r 1Ld-¡s), \ryA)

where

H = the money base, and H(.) represents the equation of demand for the money base,

D = the sum of the demand and term deposits, and D(.) represents the equation of

demand for deposits, using the same explanatory variables as for H(.),

F = the stock of foreign assets, and F(.) represents the equation of the demand for

foreign assets, using the same explanatory variables as for H(.),

(7.r)

(7.2)

(7.3)

(7.4)

(7.5)

(7.6)
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P = the price level,

^id 
-- id,t - id,r-1,

V (Ldt-Lst) = a function representing excess demand for loans,

LF = the employed labour force, and LF(.) represents a reduced form equation for the

labour market,

K = the stock of capital, assumed to be fixed in the short run,

O (LF, K) = production function,

WA = the real wage rate, and

Cl represents a vector of other exogenous variables in the real sector.

Equations (7.1) and (7 .4) represent the equilibrium conditions in the monetary

base market, and the foreign asset market, respectively. The latter equation also gives a

representation of the expected changes in the spot exchange rate. Equation (7.2) gives

an equilibrium rationing representation of loan rate adjustments. In this equation (i¿,1)

is endogenous and (id,t-t) is exogenous. Equation (7.3) represents a reduced form

equation of the aggregate demand for commodities. Equation (7.5) represents the

aggregate supply of commodities which is the product of the price level (P) and the

total output, obtained from the production function, O(LF,K). Equation (7.6)

represents the level of employment determined by the equilibrium condition in the

labour market. In this equation, y(Ld-¡s¡ determines the quantity of loans used by

firms to produce commodities.

The system of equations (7.1)-(7.6) can be incorporated to yield a reduced-

form equation for total output (Y). The explanatory variables in such a reduced-form

equation are the exogenous variables in the financial sector and the variables such as

(Q) and (WA) in the real sector. As we have noted in section 4.2.3, total net worth in

equations (7.1), (7.2) and (7.4) reflects the fact that changes in the nominal asset

values will affect the total wealth of asset holders, and are expected to have

repercussions in the allocation of portfolios. To allow for such factors in the reduced

form equation (7.3), we rewrite the wealth equation as follows:

W = W ( tü/(-r), im, (EeÆ).(l+i¡) ) (4'17 'l)
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where WGt) represents lagged values of the total wealth of asset holders.

To obtain a reduced-form equation for aggregate demand, we, f,rrstly, substitute

the explanatory variables of the total wealth equation (4.17.1) into (7.1), (7.2) and

Q .Ð; secondly, we substitute equation (7.4) into equations (7. I ) and (7 .2); and thirdly,

we substitute equations (7.1) nd, (7.2) into equation (7.3). The resultant equation for

aggregate demand can be represented by

Y = Y (ia, V (Ld-¡s¡, (i¡¡-r)-(i¡rr), TBII, WGr),P, o ) (7.7)

In equation (7.7), the effects of the foreign market interest rate, (if), on aggregate

demand is summarizedby the effects of the real interest rate differential (i--æ)-(irær).

Also, to obtain a reduced-form equation for aggregate supply, we substitute

equation (7.6) into equation (7.5), this eliminates LF, and gives:

Y=P.O(V(Ld-¡s¡,V/A,K) (7.8)

Equation (7.7) summarizes the aggregate demand side and equation (7.8)

summarizes the aggregate supply side of the economy. Therefore, solving equations

(7.7) and (7.8) simultaneously for (Y) and (P), by substituting (P) into the supply

equation (7.8), gives:

Y = Y (ia, V (Ld-¡s¡, (i--ru)-(i¡lrr), TBII, wcl),w4, o ) (7'9)

In this equation asset prices, notably interest rates, affect total output through

three main channels, namely, 1) through their impact on components of aggregate

demand, particularly on private investment and expenditures on consumer durables; 2)

through their impact on the exchange rate; and, 3) through their impact on the value of

wealth. The former two channels in equation (7.9) are respectively represented by (ia)

and (i--æ)-(i¡¡rr). The last channel is modelled by substituting equation (4.17.1) into

the reduced-form equations (7.7) and (7.9). In these equations wealth effects are

represented by W1-r¡. This variable, as we have already noted, is the exogeneous

variable in a wealth equation which allows for the effects of changes in the nominal

asset values on the total wealth of asset holders, and the expected repercussions of

such changes in the allocation of portfolios. In equations (7.7) and (7.9), (TBII)

represents the other channel of the exchange rate mechanism which works through
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unexpected changes in the trade balance. This mechanism was elaborated in sections

4.2.2 and 4.3.2. The lending channel in equation (7.9) is represented by y(Ld-ls), and

allows for the implication of loan market imperfections for credit availability,

elaborated in sections 5.2, 5.4 and 6.3. The reduced form equation (7.9), therefore,

complies with the implications of imperfect asset substitutability and the endogenous

nature of money and loans, and the credit market with imperfect information, examined

in the portfolioloan model. This equation can be used to test the importance of the

main channels, outlined above, in output fluctuations in Australia.

In the following discussion we present the specification of tests for the buffer

stock approach and the credit rationing hypothesis in the reduced form equation (7.9).

7.2.1 Specìfication of tests for the buffer stock role of money in the

transmís s ion me chanism

To incorporate the buffer stock role of money into the monetary transmission

mechanism, we start with the following specihcation of the adjustment process in the

demand for money, represented by a standard partial adjustment equation as

Vt, - t"tr-f = t. (MD,t - M-t-t) (7.10)

where

M = (M/P)

MD = (M/P)D

Vt - Vt,-f = disequilibrium in the money ma¡ket,

Mo,, - M-t-l = the difference between the desired holdings of

money and the actual money balances in the last period

t = the adjustment coefficient.

In equation (7.10) the desired holdings of money, @p,t), is assumed to be
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dependent upon the interest rate,(i¡), the value of total wealth, (W), and real money

income, (Y). Equation (7.10), which allows for a partial-adjustment type model of the

demand for money, can be represented by2

\4 = ,. Mo,, + (l - t) tvtt-f (7.10a)

Carr and Darby (1981) argued that empirical evidence suggests that

unexpected increases in the nominal money supply have little immediate influence on

prices but mainly affect real income and interest rates. In their specification of the

buffer stock role of money, unexpected changes in the nominal money supply plays an

important role in the determination of the interest rate effects of monetary changes on

aggregate economic activity. The Can-Darby model can be represented by the

following modification of equation (7.10a).

M= t. Nfo,r + (l-t). vt-r * T. Ytt + 0. (Ms-M"t) + o1, Q.ll)
where (Mt-M"t) represents unexpected changes in the money supply, and (Yt)

represents transitory income which is assumed to be absorbed into transitory money

balances. In this equation if e>0, then an unexpected change in the money supply

pushes asset holders away from their desired level of real balances. If p0 then a

receipt of transitory income represents the same effect. Hence, we can eliminate one of

the variables (Yt) and (MçM"t) ar redundant. V/e choose to eliminate (Ytt), because

the estimation of the coefficient of (Mt-M"t) is always treated as crucial in tests of the

buffer stock hypothesis. The resultant equation can be represented by

(MÆ)t = t. (cl<l r or1. i¡¡,1 + %,.Yt+ ca. rù/¡) + (l-t). (M/P)1-1 +

0. (Mt-Mer) + ort Q.l2)

2. In equation (7.10a) we assume that the desired money balances, (MD,t), is determined by,

MD,t = c0 + c¿l. im+ ú2. Y¡ + 43. Wt + ft

Substituting the explanatory variables in the above equation for (Mp,¡) in equation (7.10a) yields,

Mt = r.a0 + r.c[1. i^ + ta2. Yt+ t.ca. W¡ + (l-t).Mt-l + r.ft

This equation represents a partial adjustment model for the demand for money. We have used the
same procedure in deriving the partial adjustment model for the total outstanding stock of assets, (W),
in section 4.2 which is represented by equation (4.17.1).
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In empirical study, the expected money supply, (M"t), can be estimated in a

separate equation using actual previous money supply values as dependent variables. In

equation (7.12) the key proposition to be tested is that 0<e<1.

One serious problem with equation (7.12) is that there is u poriiUitity of

contemporaneous correlation between (Mt-M"t) and the disturbances (ult). As Car

and Darby pointed out we can use an instrumental va¡iable method to eliminate the

effects of such an implausible correlation.

MacKinnon and Milboume (1984) argued that a correlation between (MrM"Ð

and (u11) in equation (7.12) is not merely a possibility but inevltable. Dropping the

transitory income va¡iable from equation (7.1l), they first add a term representing the

expected nominal money supply (M"t), and obtain an equation such as,

(M/P)r = t.(M/P)o,1+ (l-t).(MÆ)t-l + e.(Mr-Mer) + Q.(Me¡) + o2¡ (7.13)

Transferring (Mt) from the right hand side of the above equation to the left, they, then,

suggest the estimation of the following equation for testing the buffer stock hypothesis

(*ì= (f 
o 

). (r rt,,. ( irå l. (wl_r- (å ). (vr"Æ) + (is ) . (M"|+ ur,

(7.t4)

where

(M/P)p,1= qo + c[l.im,t + a2.Y¡+ c[,3. V/¡ .

The buffer stock hypothesis implies that 0<e<1 and 0=0. Hence, the

propositions to be tested in equation (7.14) are that the coefficient of (M"/P) should be

negative, and that on (Me)¡ should be zero. Equations (7.12) and (7.13) with their

dependent variable (Mt-M"t), are appropriate estimating equations only when the

money supply is assumed to be exogenous. This a.ssumption reduces the probability of

the correlation between (M¡-Meg) and the disturbances D1¡ and ù2¡. In equation (7.14)

the money supply can be assumed endogenous. This is because in equation (7.14) the

money supply (M) appears only as a dependent variable.

According to the buffer stock hypothesis, money is the residual or buffer asset

in a portfolio, because asset holders permit money balances (M/P)D,t to fluctuate up
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and down in response to any changes in the overall size of the portfolio (W) resulting

from disequilibria in other asset markets. Hence, the other proposition in the equations

(7.12)-(7.14) to be tested is that the coefficient of (W) should be positive and

significant.

In equations (7.12)-(7.14) the expected money supply (M"t) can be determined

by a separate equation, using the expectations generating process as

M"t = Mt-t + P.4-t (7.15)

where (p) is a vector of coefficients, and (4-ù is a vector of variables that money

holders believe have a systematic influence on changes in the money supply, (^lvlt-t).

Only lagged values are included in the determination of the expected money supply

(M"t) because it is assumed that at time f money holders do not have information about

period t values. p.4-t determines the expected changes in the stock of money, and we

assume that it is itself determined by a dynamic short-run error correction model as

ÂM1-1 = Þo + pr.AYçt + B2.Âi¡n,¡-t + Ê¡.Mt-Z + þq.YçZ+ p5.i6,¡-2 + e1 Q.16)

To obtain estimation for (Me¡), we replace p.4-t in equation (7.15) by the

coefficients and variables of equation (7.16), using the estimated values of (bj) and the

explanatory variables of the latter equation for (p) and (4-ù respectively. The

estimated values of (Me¡) can be used as expected money balances (M"t) in the buffer

stock equations (7 .12)-(7 .14).

Supporting evidence for the buffer stock hypothesis in equations (7.12)-(7.14)

requires that unexpected changes in the money stock, (MrM"Ð, or the expected real

money balances, (M"Æ)t, should be included in the reduced-form equation (7.9),

representing the transmission mechanism between the financial and real sectors.

7 .2.3 Specification of tests for the credit rationing hypothesis

In the previous chapter the estimates of the demand for and supply of loans

revealed a state of predominantly excess demand for loans in the Australian credit

market. This result is consistent with the credit rationing hypothesis. In response to the
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question whether this rationing is an important macroeconomic phenomenon, we

examine the reduced-form relation between loans and aggregate economic activity.

In the reduced-form equation (7.9) we evaluate the relevance of the credit

rationing approach in three ways. Firstly, we examine the credit-GDP relationship,

replacing y(I,d-¡s¡ by the transacted quantity of loans, (Le), in equation (7.9).

Yt = Y (i¿,1, Le¡, (i¡¡,g-æ¡)-(ir,rß¡t), TBII¡, W¡-1, WA1, G1 ) Q '17)

where (Gt) represents the real value of government spending. The key proposition to

be tested is that the coefficient of (Le) is significantly positive.

In equation (7.17), (Le) is used as a proxy for the availability of credit, given

that the quantity of credit corresponds with the quantity required by the credit

rationing hypothesis. This hypothesis implies that in the credit-rationed state (Le)

equals the loan supply, (Ls), and in the non-rationing state equals the loan demand,

(Ld), which also requires Ld=Ls. Using the results of the estimates of (Ld) and (LS)

shown in table 6.3.3.6, the estimated values of (Le) can be used to test the credit

rationing hypothesis in equation (7.17). These estimates of (Ld) and (LS) provided

support for the credit rationing hypothesis in the Australian loan market.

Secondly, we examine the tightening impact of credit rationing on real output

when, in the credit-rationed state, the effects on output of higher levels of aggregate

demand relative to its trend values are depressed. The higher the level of aggregate

demand relative to its trend value, the more likely it is that the risk of borrowers

default will rise. In such a circumstance it is expected that banks ration loans by non-

price means, and that a downward shock to credit causes the output effects of high

levels of aggregate demand to fall. This specification of the credit rationing hypothesis

can be represented by the following equation.

Yt = Y (i¿,¡, (i¡¡,¡-r,)-(i¡,¡rc¡r), TBII¡, [(To + 11'DUM). Ðmt]'

Ws-1, V/As, G¡ ) (7.18)

where (YDF) represents the difference between the actual and trend growth of

aggregate demand, and (Dum) is a dummy variable which is set equal to I if the

economy is credit-constrained, and is otherwise zero.
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Equation (7.18) has the same specification as equation (7.9) with the exception

that \r(Ld-LS), used as an indicator of excess demand in the credit-rationed state, is

replaced by (DUM), and is augmented with (YDIF), and that (YDIF) represents the

effects of actual-minus-trend values of aggregate demand on the output capacity of

economy. In equation (7.18) the key proposition to be tested is that y1<0. This

proposition implies that while the higher levels of aggregate demand relative to its

trend values, (YDIF), is expected to motivate economic activity, i.e. yg>O, in the

credit-rationed state (DUM) and (YDIF) are negatively correlated, and the actual

output (Y) is depressed, i.e. y60.

Thirdly, we evaluate the credit rationing hypothesis in Blinder's (1937) model,

which suggests that credit rationing makes a significant difference to the contribution

of downward monetary shocks to output fluctuations. This hypothesis is also

consistent with the strong effects of a tightening monetary policy under credit rationing

in the model presented in section 5.4. The tighter the state of monetary policy, the

more likely it is that the economy will be credit-constrained. This requires that the

output effects of a tightening monetary policy would be augmented by downward

shocks to credit. The implication of credit rationing for monetary policy can be

examined by the following reduced-form equation.

Yr = Y (i¿,¡, (im,t-ru¡)-(i¡¡r¡t), TBII¡, [(To + y1.DUM). YDIFT],

[Oz+ y3.DUM). MVll, W1_1, V/A¡, Gs ) Q.l9)

where (MVÐ represents detrended changes in the money supply Ml, used as an

indicator for the state of monetary policy. The detrended monetary variable (MÐ

equals actual-minus-trend growth of reserves, M1-IiT, whereff - Mlo. o t't, (in this

relation r and t respectively represent the growth rate and time trend). More

specifically, positive and negative values of (MV¡) are treated as consistent with easy

and tight states of monetary policy, respectively. Such a specification of the states of

monetary policy requires that there should be a positive correlation between (Y) and

(MV), i.e. y2>O.In equation (7.18) the key proposition to be tested is that y3>0. This
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proposition implies that the output effects of a tightening of monetary policy in the

credit-rationed state is greater than the state in which credit is plentiful.

The criterion used for the determination of the credit-rationed states in

equations (7.18) and (7.19) is based on the results of the estimates of excess demand

for loans, (EDL), which is obtained from the switching regression estimation of the

demand and supply equations presented in table 6.3.3.6. The approach to defining the

dummy variable (DUM), used for the representation of the credit-rationed states in the

economy, is as follows:

DUM= I if EDL>p+ko

= Q otherwise. (7.20)

Condition (7.2O) says that the economy is credit-constrained if (EDL) is k standard

deviation, (o), greater than its mean, (p). In the regressions to be reported in the next

section, k was selected so as to maximize the likelihood function of the output

equations (7.18) and (7.19)3.

Another important aspect of this analysis is the implication of credit rationing

for loan rate adjustments, represented by equation (7.2). In the model presented in

section 5.4, in the credit-rationed state the main source of disequilibrium in the loan

market is loan rate controls. In the non-rationing state the major source of

disequilibrium can be attributed to the imperfect adjustment of loan rates. According to

the credit rationing hypothesis, in the non-rationing state the loan rate falls (rises) to

reduce, if not to eliminate, the amount of excess demand in the loan market.

We evaluate the relevance of the credit rationing approach to loan rate

adjustments, by examining a) whether the actual loan rate adjusts to the controlled rate

of interest in the loan market, and å) whether in the non-rationing state the controlled

loan rate adjusts to reduce the amount of excess demand in the loan market. Testing

this hypothesis requires an elaboration of the loan rate equation (7 .2).

3. Condition (7.20) fo¡ the specification of the dummy variable (D[IM) for the credit-rationed state

follows the same logic as implied by McCallum (1991).
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The loan rate adjustment consistent with the credit rationing hypothesis can be

represented by the following partial adjustment model.

(id,t - id,t-l) = tl. (icd,t - id,t-l) Q.2l)

In equation (7.21), (i¿,¡) is the acnral loan rate, and (icd,t) is the controlled loan

rate; and t1 is the adjustment coefficient. This equation implies that (id,t) adjusts to the

interest rate (icd,t) which is set by banks. This equation can also be represented by

ld,t = Íl.itd,t i (l-t1). i¿,¡-1 Q.2la)

As we have already noted, in a credit rationing model bank controls on the loan

rate can be represented by some rules under which loan rate controls depend on some

specific historical data. We specify the following equation as the rules for loan rate

controls in the Australian loan ma¡ket.

(+) C) (+)

itd,t = v + K. im,t * ûl.Dt + 1,. (DUM1).(LdçLs¡) + u¡ (7-22)

Signs above functional arguments represent the signs of partial derivatives. In

equation (7.22) the dummy variable (DUMI) represents the non-rationing state in the

loan market, which can be determined by the same criterion as used for differentiating

between the rationing and non-rationing states in condition (7.2O). That is

DUMt=g ifEDL>P+ko

= I otherwise. (7.23)

where (p+ko) has the same value as given by equation (7.18) or (7.19).

Equation (7.22) implies that the controlled loan rate, (i"d,d, rises as the rate of

interest in the money ma¡ket, (i¡n), increases, and falls as the public's deposits in banks,

(D), increase. This equation also says that excess demand in the non-rationing state is

positively correlated with the rate of interest required by banks. The resultant partial

adjustment equation for (i¿,
(+)

I can be represented by,
(-) (+) (+)

rd,t = îl.v * 11.K.i¡,¡ - 11'Ol.D¡ + t1.À.(DUMr).(l- dt_LS1) + (l-tr). i¿,1-1 * u1¡

(7.24)

In equation (7.24) the actual loan rate adjusts to the controlled rate (ic¿,) via

the partial adjustment mechanism. Estimation of (7.24) enables estimates of the
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underlying loan rate control parameters v, k, O and À, together with the adjustment

parameter 11 to tle obtained. In equation (7.24) the key proposition to be tested is that

0<t1<l and that I>0. This implies that while in the credit-rationed state the loan rate

adjusts to the controlled rate of interest required by banks, in the non-rationing state

the loan rate falls to reduce excess supply in the loan market. Consequently, the rules

for loan rate controls via a partial adjustment mechanism aid prediction of loan rate

variation in a manner consistent with the credit rationing hypothesis. The variation of

the loan rate caused by excess demand for loans may explain the credit-GNP

relationship in the model presented in section 5.4. Whether or not credit rationing is of

macroeconomic importance is a separate question which can be examined by equations

(7.t7)-(7.te).

7.3 Empirical features of the monetary transmission mechanism of the

Australian economy

In this section we seek evidence on the buffer stock role of money, and the

macroeconomic importance of credit rationing, using Australian data. In section 6.3 we

found evidence that Australian banks, in the aggregate, ration credit by non-price

means. In this section we examine the reduced-form relation between credit and

aggregate economic activity to analyse the implications of the credit rationing

hypothesis for the monetary transmission mechanism. The LM and Chow statistics

represent the tests for up to fourth and eighth order autocorrelation, and for parameter

stability, respectively. The latter test is used to examine whether any stability occurs

after the second quarter 1986 with the removal of all controls on interest rates and

loans, imposed by the Reserve Bank.

7.3.1 Empirical evidence on the buffer stock hypothesis

In the buffer stock equations (7.12)-(7.13) unexpected changes in the money

supply is represented by the difference between actual and expected money supply,

(M"t). The latter variable can be estimated by the expectations generating process,
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represented by equations (7.15) and (7.16). The estimation results of equation (7.16)

are given in table 7.3.1, using a dynamic short-run error correction estimate of the real

money supply with up to two quarter lags. Since the value of the F-statistic for

restrictions imposed in the first order effor correction model is less than the critical F-

value with (3, 62) degree of freedom, we prefer the first order model.

In the next step we examine the buffer stock hypothesis in equations (7.12) and

(7.I3), using the estimates of (Me1). The estimation results are given in table 7.3.2,

using 2SLS estimates with Australian data. The results show that the coefficients of

(Mt-M"Ð in both the equations are positive and significant, and the coefficient of (M"t)

in equation (7.13) is insignificant. These results provide support for the buffer stock

hypothesis in the Australian financial sector. These results a¡e consistent with Carr et

al. (1985) findings which were represented by the estimation of an equation simila¡ to

equation (7.13), using US data. Also, positive and significant coefficients of (W) in

equations (7.12) and (7.13) imply that the actual money balances fluctuate in response

to changes in the value of total net worth. This result is consistent with the basic idea

in the buffer stock approach, in which money is treated as a buffer asset for changes in

the overall size of portfolio.

As was described in the previous section, despite an instrumental variable

method used in the estimation of (M¡Me¡), equations (7.12) and (7.13) may still show

a correlation between (M¡Met) and residuals, ù11 and u2¡. This is because (M1)

appears in both sides of equations (7 .12) and (7.13). One response to this problem, as

argued by Carr, et ø1., (1985), is that money is exogenous and cannot be correlated

with the error terms.

By conrast, as we have already noted, the portfolioJoan model estimated for

Australia is suggestive of the endogeneity of the money supply Ml. An appropriate test

for the buffer stock hypothesis, therefore, can be represented by the estimation of

equation (7.14). In this equation (M1) is no longer used as an explanatory variable.

Hence, (M¡) can be expected to be determined endogenously, as implied by the

dependent variable (\4Æ)t in the model. In equation (7.14) there is still a possibility of
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Table 7.3.1: Estimation results for changes in the money supply (AM1-1),
equation (7.16)

First-order ECM: Àl{t-t = P. (00 + pr.ÂYr-r - þz.Aim, c-r
Þ¡.Mr-z + Þ¿.Yr-z - 9s.im,c-z)

Second-orderECM: ÂMr-t = P. (Þo + P.^(M/P)r-r + Þf .ÂYr-r +

Þro .ÂYr-z - Þz .Âi*, t.-r Þzo .Âi*, r-z
Ê¡ . (l¡l P ) r-¡ + Þ¿ .Yt,-¡ - Þs . im, r-3 )

Sample period: 1978:3 to 1993:4, Quarterly.

Dependent variable: Â1og (M/P) t-f
First-order

ECM
Second-order
ECM

Alos (M/P) ¡-1
Â1os (Yr-1)

Alog (Yr-z )

Alog (im, t-1)

Â1og (im, t-2 )

1os (M/P) r-Z
1os (M/P) ¡-3
Ios (Y¡-2 )

1og (Y¡-3 )

1og (im, È-2 )

1og (im, t-3 )

- .653
(-2.'7-7)***

L65
22)

.L7 4
(1.25)

-.02L
(-1.04)

-.067
( -3 .74 ) 

***

-.LAt
(-3.55)***

.208
(4.07)***

- .069
(-5.L6)***

- .6t9
(-2.99)***

-.022
(-L.1,21

-. L38
(-3.42\"**

.20t
(4.14) ***

-.067
(-5 .27 | 

***

Ft2= .407
DVü=2 .05
LM1=l-. 09, LM4=L.34
Chow=1.53, (.1,L6)
ADF=7.6

(-L.

R2=.408
DVrI=2 .0L

Durbin's h (À'1t,. )=-1.036
LM1=.05, T.NIA=L.21-
Chow=1.53, (.1-1-6)
ADF=-7 .6

Note:
1. t-statistics are in brackets,

(***) significant at the 99qo level.
2.T1ne critical values o172 for LMI (with d.f.=l) and LM4 (with d.f.=4) statistics atthe SVo level of

significance are respectively 3,84 and 9.49.
3. The P-values for the Chow statistics a¡e in parentheses.

4. The critical value for ADF at the 5Vo level (with n=5) is 4.02.
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Table 7.3.2: Estimation results for the buffer stock model, equations (7.12)
and (7.13).

Equation (7.12): (M/P) r= t. (üo - crt. im, tt u2. Y¡ + cr3. v'I¡) + (l-t). tlt¡P) t-l
+ 0. (M1-Me)

Equation (7.13): (M/P) r= r. (M/P)p,t + (l-t).(t-tlP)t-1 + Q'(M¡-t"te¡) + q.(MeÐ

Sample period: 1978:3 to 1993:4, Quarterly.

Dependent variable: log(MÆ)¡

Explanatory
variables

Eq
(7

uation
.12)

Equation
(7.13)

log (im, t)

1os (Yt)

logr(V''flP) t

log (M/P) t-1

1og (M¡-Me¡ )

log (Met )

- .469
(-2.44)***

- .0415
(-5 .20 ) 

***

.11_9
(3 .43 ) 

***

.0L03
(t.26l.

.918
(33.1)***

.758
(7.90)***

-.0997
(-.14e)

-.049
(-6.41)***

.098
(1.34)*

.01_5
(2 .63 ) ***

.888
(33.5)***

.609
(4.95)***

.0L2
(.4e8)

p2 = .gg7
Dhl = L.67
ESS = .0079

R2 = .998
DVü = L.82
ESS = .0054

Note:
1. Two-stage least squares niethod, using [V method with Fair Correction for serial correlation.
2. t-statistics a¡e in brackets.

(* * *) significant at the 997o level.
(**) significant at the95Volevel.
(*) significant atthe907o level.
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a conelation between the money deflator (P) and residuals, D31, since (P) appears in

both sides of the equation. We therefore estimate equation (7.14) by a 2SLS

instrumental variable method. The results of the 2SLS estimation of equation (7.14)

with Australian data are given in table 7.3.3.

The results show that, with the exception of (Me/P)¡ and (Met), all va¡iables

have the coefficients which are st¿tistically significantly different from zero. However,

since the t-ratio of the coeff,rcient of the former va¡iable exceeds unity in absolute

value, (M"/P)t can be treated as the va¡iable which is worth incorporating. This

treatment of the coefficients of (Me/P)1 implies that 0=0.37. As was implied by the

propositions on the buffer stock hypothesis in equation (7.14), the results obtained for

coefficients 0 and Q are suggestive of the importance of the buffer stock role of money

in the Australian financial sector. These results stand in contrast to the results for US

and UK quarterly data obtained respectively by Mackinon and Milbourne (1984) and

Cuthbertson (1986). In their estimation of equation (7.14) they found the coefficients

on (Me/P)¡ and (Me¡) both to be significantly positive. These results completely refuted

the buffer stock hypothesis, using US and UK data.

As with Australian quarterly data, the estimation results of equation (7.14)

imply that holdings of money may differ from their desired level as a result of money

acting as a buffer for disequilibria in other asset market. Therefore, in the absence of a

significant effect of the interest rate on real output, the expected real money balances,

(Me/P)t, can be treated as the main channel for monetary changes in the reduced-form

equation (7.9). We examine this approach in the next subsection where we present the

reduced-form evidence on the monetary transmission mechanism of Australia.
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Table 7.3.3: Estimation results for the buffer stock model, equation (7.14).

(M/Pl= (-r-t_ 
e 

). (t *t,, . ( irf ). (M/P)_r- (-I9T ). (M"/Pl + (# ) . (M 
I

Sample period: L978:3 to 1993:4, Quarterly.

Dependent variable : log(lvfÆ)1

Explanatory
variables Coeffrcients t-statistics

log (im, t )

1og (Y¡)

losr (W/P) r

log (M/P) r-1

log (Me¡/P¡)

1og (Met )

14 = L.AL
1-e

-L.23L

- .091

.299

.024

L.4L

- .590

-.024

(- . 81_L )

(-3.93)"**

(1.79)**

(L.79 ) **

(2.95)***

(-1.L21

(- .Arel

e
1-0

= -.590

e .37 't = .LL2

R.2 = .988
DIntr = L.99
ESS = .0335

Note:
1. Two-stage least squares method, using IV method with Fair Correction for serial correlation.
2. For the t-statistics see footnote of Øb(e7.3.2.
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7.3.2 Empirical evidence on the lending channel and the credít rationing

hypothesis

In this subsection we evaluate the monetary transmission mechanism through

bank lending and the relevance of the credit rationing hypothesis, by examining

whether bank credit aggregates have any predictive content for economic activity. In

section 6.3 we concluded that Australian banks act, in the aggregate, as though they

ration credit. The relevance of this conclusion to the linkages between financial

ma¡kets and the real sector, which is augmented by some other conventional

transmission mechanisms, will be evaluated in three ways, by examining: /) the 'credit

availability doctrine' in the reduced-form equation (7.17); 2) the 'credit rationing

hypothesis'in the reduced-form equation (7.18), implying that in the credit-rationed

state the effects on output of higher levels of aggregate demand relative to its trend

growth are depressed; and, 3) the Blinder's credit rationing hypothesis in the reduced

form equation (7.18), suggesting that a tightening of monetary policy has strong effects

on the real sector when the economy is credit-constrained.

Also the implication of the credit rationing hypothesis for loan rate adjustments,

represented by equation (7.24), will be examined under three specifications of the

excess-demand rule, (DUMt).(Ld-Ls). In the first specification of this rule (DUM1) is

replaced by the dummy variable (DUU), which is set equal to I if the excess demand,

(Ld-Ls¡, is negative, and is otherwise zero. This assumption implies that the controlled

loan rate remains unchanged when loans are constrained but falls when credit is

plentiful, i.¿. when Ls>Ld. In the second and third specification of the excess demand

rule (DUM1) complies with condition (7.23), and k takes the same values as implied

by the estimates of equations (7.18) and (7.19), respectively. In the absence of an

excess-demand rule in the loan rate adjustment mechanism, credit rationing does not

have any influence on portfolio allocations, and variation in the loan rate will be

irrelevant to the model of interest rate-GNP relationship, presented in section 5.4.

Table 7.3.4 gives the results of the estimation of equation (7.17). In this

equation the key proposition to be tested is that the coefficient of (Le) is positive and
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Table 7.3.4: Estimation results of the reduced-form equation (7.17)

(-)(+) (-) (-) (+) (-) (+)
Yt = Y (i¿,¡, Le¡, (i¡n,¡-æ¡)-(i¡¡?r¡¡), TBII¡, (M/P)t-l' WA¡' G¡ )

Sample period: 1978:.3 to 1993:.4, Quarterly.

Dependent variable: log(Y1)

Explanatory
variables Coeffrcients t-statistics

1og(ia,t)

1og (Leu)

1os (M/P) r-r

1og (WA¡)

losr (Gt )

Dummyl

Dunmy3

1_0.06

.0L5

.082

.L73

-.37r

.t23

.067

.044

p2 = .gg2
Dhl = 1.9L
LM1 = .059,
Chow = .992,
ADF = -6.4L

(l_6.6)***

(2.1_g)***

(6.47)**"

(6.93)***

(3.92)***

(1.90)**

(g.gl-)***

(3.79)***

LM8=9.96
( .4ss)

Note:
1. Dummyl takes the value of unity before 1980:4, and zero thereafter.
2. Dummy3 takes the value of unity before 1983:4, and zero thereafter.

3. The critical values o f 2¿2 for LMI (with d.f.=l) and LM8 (with d.f.=8) statistic atthe SVo level of
significance are respectively 3.84 and 16.9.

4. Figures in parentheses represent p-values for Chow and ADF statistics.
5. For the t-statistics see footnote of table 7 .3.2.
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significant. The results show that all coefficients are significantly different from zero,

and that the diagnostic statistics are satisfactory. In the estimated equation, when

(Wft) was replaced by (NilP)t-I, we obtained satisfactory values for the LM statistics

for autocorrelation problems of the first and fourth orders. The latter variable can be

treated as a nanow definition for total net worth. All of the coefficients are of the

expected signs except that of the short-term cash rate, (ia). This is possibly because the

interest rate (iu) is set exogenously by the central bank, and because the central bank

plays the role of 'leaning against the wind' of volatile changes in the money ma¡ket

interest ratea. The variables (i--r)-(i¡r¡) and (TBtr) which represent the exchange rate

effects on total output, are excluded from the estimated equation. This is because the

coefficients of these variables have t-statistics lower than the critical t-value. We will

examine the effects of these variables in the other reduced-form equations, used for

testing the credit rationing hypotheses.

Two dummy variables @ummyl) and (Dummy3) in the estimated equation

point to important changes in the financial sector, resulting respectively from: a) the

removal of interest rate ceilings on deposits in banks after December 1980, and b) the

floating of the exchange rate after December 1983. The former change resulted in an

increase in banks' loanable funds, and hence a rise in the supply of bank loans after

December 1980. The further effects of such a change are expected to be an increase in

the supply of loans, and hence in aggregate demand. The latter change brought about

increased fluctuations in the exchange rate after December 1983, and hence exchange

rate depreciation as a result of the current account deficit. It is expected that the

exchange rate depreciation gives rise to an improvement in the trade balance, and

a. In section 4.3 we examined the policy reaction function in terms of the ratio of the Reserve Bank
holdings of government bonds to thè total government bonds, (RBS/BB). In the policy_equation (4.28)
an increase ln the interest rate (i,r.,), resulted in a reduction in the policy variable (RBS/BB). If such a
fall in the policy ratio is offset by'an increase in the
supply of short-term funds rises and the interest
implies that, given that an increase in the inte
demand, (Y), a reduction in (Y) will be accompa
treatment, the Reserve Bank open market operati
volatile changes in the interest rate (i*), and there
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hence to a rise in the aggregate demand. The above analysis, therefore, refers to

positive conelations between these dummy variables and total output, (Y).

In table 7.3.4, the coefficient of bank loans is positive and significantly different

from zero. This result provides evidence on the importance of credit availability in the

monetary transmission mechanism with Australian data. The estimation of equation

(7.17) using the fitted values of the quantity of loans from the estimates of (LÐ and

(LÐ in table 6.3.3.6, gave almost identical results. These results imply that the actual

values of credit availability seryes equally well as the indicator of the predominantly

excess demand in the Australian loan ma¡ket. However, testing the credit rationing

hypothesis does require a more specific indicator for the credit rationing hypothesis in

the reduced-form relation between bank loans and aggregate economic activity. Such

an specification of the credit rationing indicator is represented by the inclusion of

condition 7.2O in the reduced-form relation, represented by equations (7.18) and

(7.1e).

Table 7.3.5 gives the results of the estimation of equatioî (7.18) with

Australian data. In this equation the key proposition for testing the credit rationing

hypothesis is y1<0. There appears to be no autocorrelation problem with the estimation

results, and all the variables have statistically significant coefficients apart from (i).

The coefficient of (iu) has the expected sign but is insignificant. Also, (M/P)¡-1 and the

dummy variable (DUM) have the same significance as explained for the results of table

7.3.4.

In table 7.3.5 the coefficients of unexpected changes in the trade balance and

the real interest rate differential, used as indicators of adjustments in the nominal

exchange rate, are of the expected signs. Also, consistent with the credit rationing

hypothesis, T0{ and y1<0. This implies that the detrended growth of aggregate

demand, represented by the actual-minus-trend values of aggregate demand, (YDIF), is

positively correlated with total output, i.e. yç¡>O, but its effect is less when the

economy is credit-constrained. In the credit-rationed state the coefficient of the

detrended growth of aggregate demand, (YDIF), is shown by (1g+11.DUM).
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Table 7 .3.5: Estimation results of the reduced-form equation (7.18)
(-) (-) (-) (+) (-)

Yt = Y (i¿,1, (i¡¡,¡n,)-(i¡¡n¡,), TBII¡, [(To + yl.DUIM). YDIF],
(+) (-) (+)

Sample period: 1978:3 to 1993:4,Quarterly. 
W¡-1''WA¡' G¡ )

Dependent variable: log(Y1)

004
3 1_1_ )

.7 67(13.0)***

(A'.gal.^..

5
5(

.1_3

.02l. ***

log(ia,È)

1og (M/P) r _1

1og (rtrlP) r
( im, t-[¿ ) - ( ir, ¿-l[r )

TBII¡

YDIF¡

(DUM) .YDIF¡

tog (hIA¡ )

log (Gr)

Dummy3

-.0008(-1-.38)*

-.31_3(-1.95)*'
.869(5.26)***

-.655(-2.03)**

i)ttrTt...

***

.75
(14 .

.06(s.s

1
(6

6
s)

9I
-.0007(-1.11)
-.L86(-.943)

- .4t(-3.1
¿,

Ö)***
5
4l

3¡***

lç = 0.9

log of likelihood function = L65 .739

¡2 = .985 P2 = .984
DW = L.84 DW = 1.88
LMl- = .383 LML = .1-95
LMB = 6.0L LMB = 4.67
Chow = 3.07, ( .005) Chow = 2.38, ( .028)
ADF = -7 .L2, ADF = -7.2L

Note:
l. Dummy3 takes the value of unity before 1983:4, and zero thereafter.

2. t-statistics in brackets.
3. For the statistics see footnotes of tables 7.3.2 and7.4.
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As is illustrated in table 7.3.5, since in equation (7.18) the interest rate effects

on real output is insignificant, we may examine the buffer stock approach to monetary

changes using (M"Æ)t as an explanatory variable. The results, using (M"/P)t for (W1-1)

in equation (7.18), a¡e also given in table 7.3.5. The results show that all variables are

correctly signed, and with the exception of (TBII) and (i.-n)-( iræÐ all variables have

statistically significant coefficients. However, since the t-ratio in absolute value for the

former variable is close to one, and for the latter va¡iable exceeds untiy we retain these

variables in the equation. The estimation results of equation (7.18) using (Me/P)¡ as a

regressor suggest that the buffer stock role of money makes a significant difference to

the contribution of monetary shocks to output fluctuations. The results also imply that

the buffer stock mechanism represents the effects on real output of unexpected

changes in the overall size of the portfolio (W), resulting from disequilibria in asset

markets.

The results of the test for the credit rationing hypothesis in equation (7.19),

concerning the strong effects of a tightening of monetary policy when the economy is

credit-constrained, are given in table 7.3.6. As we have already described, it is

expected that the tighter the state of monetary policy, the more likely it is that the

economy's credit constraint is binding. This implies that the dummy variable (DUM) in

equation (7.19) reflects the additionally tightening impact of monetary policy on total

output. In this equation the key proposition to be tested is that T¡>0. As is shown in

the estimation results, with the exception of (ia) all the variables have coefficients

which are statistically different from zero. Since the t-ratio of the coefficient of (iu)

exceeds one in absolute value, we treat it as the variable which is worth incorporating.

Also, all the coefficients are of the expected signs except ("lz), the coefficient of the

monetary variable (MV).

In equation (7.19), (iu) is treated as the indicator of adjustments in the money

market interest rate, and the monetary variable (MV) as the indicator of the state of

monetary policy, which will be either tight or easy. The sign of the coefficient (Tr,

which is unexpectedly negative, possibly reflects the fact that in domestic monetary
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Table 7 .3 .6: Estimation results of the reduced-form equation (7. 19)

(-) (-) (-) (+) (,
Yt = Y (i¿,¡, (i6,1-r)-(i¡¡r¡¡r, rnll¡i t,(ir.i y1.DUM). 

Tl t, 
,_, (+)

l0z+ 13.DUM). MVrl,Wt-I,'WA¡, Gt ) '

Sample period: 1978:3 to 1993:4, Quarterly.

Dependent variable: log(Yt)

Explanatory
variables Coefficients t-statistics

1og(i", t)
1og (w/p) r_t

( im, t,-ßr ) - ( if , r-[r )

TBIÏ¡

YDIF¡

(DUM) .YDIF¡

IvfV¡

(DUM) .l"fV¡

1og (V'IA¡ )

log (Gr)

Dummy3

6.58

-.01_6

.015

-.LLA

- .948

L.1_1

-.61_0

-.865 E-05

.168 E-04

-.575

.937

.06L

lç = 0.5

(5.?g)***

(-1.06)

(L.33)*

(-1.5L)*

(-5.49)***

(5.92)***

(-2.76)***

(-3.93 ) 
***

(4.L2)***

(-4 .21) ***

(16.0)***

(4.29)***

LMB = L0.21-
(.oss)

log of likelihood function = 160 . 09

g2=
DVü =
LMl-
Chow
ADF

.982
l_. 81

= .61-5,
= 1.98,

= -7 .L7

Note:
l. Dummy3 takes the value of unity before 1983:4, and zero thereafter.

2. For the statistics see footnotes of tables 7.3.2 and7.4.
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policy, generally, the Australian central bank'fine tunes'the economy with its monetary

policy instruments. That is, when aggregate demand is rising too fast, the central bank

tightens monetary policy to rein in aggregate demand. It is, therefore, expected that

domestic monetary policy causes the money stock to differ from its trend growth. Such

a difference is represented by (MV), the values of detrended changes in the monetary

aggregate Ml. As is implied by yz<O, while the current effects of a tightening of

monetary policy seem not to be reliable, in the rationing state these effects appear to be

strong. This is implied by (y2+y3.DUM)>0, which represents the effectiveness of a

tight monetary policy when the economy's credit constraint is binding.

As was already described, the evaluation of the credit rationing hypothesis in

the context of the trS-LLM model also requires that a) the loan rate adjusts to the

controlled rate of interest in the loan ma¡ket, and å) in the non-rationing state the loan

rate falls to reduce the amount of excess supply in the loan market. rWe examine the

loan rate adjustment mechanism in equation (7.24), using three specifications of the

excess-demand rule. In the first specification of the excess demand rule, the loan rate

falls/rises in order to reduce the amount of excess demand in both the rationing and

non-rationing states. In this treatment of the excess demand rule, the response of the

loan rate to (Ld-Ls¡ is consistent with the assumption that imperfect adjustments of the

loan rate, rather than loan rate controls, are the major source of disequilibrium. In the

second and third specifications, the excess demand rule is modelled in a manner

consistent with the credit rationing hypothesis. This is implied by the loan rate

adjustment mechanism in equation (7.24), in which the excess demand rule is specihed

by (DUM1). @d-¡s¡. In the second and third specifications, the dummy variables

(DUM1)Rt and (DUMI),R2 are represented by condition (7.23), using k=0.9 and k=0.5

respectively. These values of k are obtained from the estimation of equations (7.18)

and (7.19), respectively. In these equations the values of k were selected so as to

maximize the likelihood functions. The results of the estimates of equation (7.24) are

given in table 7.3.7.
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Table 7.3.7: Estimation results for the loan rate, equation (7.24)

(+) (-) (+) (+)
rd,r = 11.V * 11.K.i¡¡,¡ - Î1.GI.D¡ + t1.1,.(DUMI).Gdt-Ls¡) + ( 1-t1). id,t- I

Sample period: L978:3 ro 1993:4, Quarterly.

Dependent va¡iable: log(i¿,¡)

Explanatory
variables

log ( id, t-t )

1og (im, t)

1og (Dt)

( Ld¡-Ls¡ )

1o*ri'. (Ld¡-Ls¡)

(ow1Ï. (Ld¡-Ls¿)

Dummy2

Dummy6

Coeff,rcients
(t-statistics)

.7 46
(2 .00 ) 

**

.682
(9.46)***
.202

(4 .44)

- .032
(-1,.221

***

.1_1_8(r.2e)

-. 08(-2.7
fr= . 3l-8
?u=.37L

rt2=.973
DW=2.19

Durbin's h
(41t.)=-.825
LM1=.904
I'NI4=7 .L7
Chow=3 . L5

(.008)
ADF=-7 .63

Coefficients
(t-statistics)

.775
(3. l-g) ***

.61_3
(9.36)***
.240

(6.30) ***

- .027(-L.45)*

.202
(2.30) **

-.084(-3.92)***

xt=.387
L= .522

rt2=.97 4
DVt=2 .13

Durbin' s
AIt.=-L.35

LNIL=2.02
LM4=6 .63
Chow=2 .51

(.028)
ADF=-7.38

Coefficients
(t-statistics)

.8t2
(3.l-1) ***

.603
(8.12) ***

.248
(5.67)***

-.028(-L.35)***

.145
(1.0s)

-.0s8(-2.0s) -.080(-3.59)**"
0
3)

-.075(-3.92)*** -.08s(-3.6e) ***

.397
36s

Ft2=.973
DW=2.24

Durbin's h
41t.. =-1. 04

LM1=l-.31
LM4=6 . 3 0

Chow=2 . 3 8
(.036)

ADF=-8. 87

trL=
|,=.

Note:
1. Dummy2 takes the value of unity before 1982:3, and zero thereafter.
2. Dummy6 takes the value of unity before 1985:2, and zero thereafter.
3. For the súatistics see footnotes of tables 7.3.2 anð7.4.
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In three regressions the LM statistics indicate no autocorrelation problems. All

the variables have statistically significant coefficients apart from the excess demand

coefficients in the first and third regressions. However, since the t-ratios for (Ld1-L\)

and (DUMt¡nz.1Ld¡LSf in these regressions exceed unity we treat them as worth

incorporating. The criterion of parameter stability in three regressions examines the

stability for a new system of controls on the loan rate imposed by savings and trading

banks after removing all remaining controls imposed by the Reserve Bank in April

1986. The resulting Chow statistics in the second and third regressions are significant

at the levels higher than the 57o level. Hence, we do not reject the hypothesis of

stability in these equations. The dummy variables show that the removal of the Reserve

Bank's quantitative lending guidence in June 1982, and the removal of interest rate

ceilings on bank loans in April 1985 resulted in more controls on the loan rate imposed

by savings and trading banks in th epost-deregulation period.

In the regressions reported in table 7.3.7 the key propositions to be tested are

0<t1<l and l,>0. The results suggests that the actual loan rate adjusts to some

controlled rates, and that in the non-rationing state the loan rate falls/rises to reduce

the amount of excess demand. These results, as we have already noted, are consistent

with the credit rationing hypothesis. The coefficients of adjustment, T1, in the second

and third equations are higher than the first equation, and the coefficient of the excess

demand rule, 1,, in the second equation is greater than the other two equations. The

results are, therefore, consistent with the estimates of equations (7.18) and (7.19) in

which we examined the macroeconomic importance of credit rationing. In general the

results suggest that loan rate controls via a partial adjustment mechanism aid prediction

of loan rate variations in a manner consistent with the credit rationing hypothesis; and

that the variation of the loan rate caused by excess demand for loans may explain the

credit-GNP relationship in the IIS-LLM model.
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7.4 Conclusíons

In this chapter we examined the transmission mechanism between the monetary

and real sectors, using the basic form of the theoretical framework of the model

described in section 5.4. Two noteworthy avenues of research in this chapter relate to

the buffer stock role of money and the rationing behaviour of banks in the analysis of

the potency of monetary policy. The empirical results of the buffer stock models

suggest that monetary disequilibrium plays an important role in the Australian

monetary sector, and in the determination of the interest rate effects of monetary

changes on real output. There is evidence that the output effects of downward shocks

to credit are significantly higher when banks use credit rationing to reduce the risk of

borrowers default. In the reduced-form evidence the detrended growth of aggregate

demand presents information concerning the borrowers' credit worthiness. The higher

the growth of aggregate demand relative to its trend growth, the more likely it is that

the risk of borrowers default will be increasing. The reduced-form evidence is,

therefore, consistent with the credit rationing hypothesis. The Australian experience

also suggests not only that the credit-rationing mechanism exists, but also that the

output effects of monetary shocks rise when recent monetary policy is tight and the

economy's credit constraint is binding.

The evidence on loan rate variations provides mixed support for the credit

rationing hypothesis. The evidence of section 6.3 revealed a state of predominantly

excess demand in the loan market. The loan rate estimates in the previous section

reveals the fact that the actual loan rate adjusts to some control rates, and that the

controlled loan rate in the non-rationing state falls to reduce the amount of excess

supply. These results are, therefore, consistent with the credit rationing hypothesis, and

imply that credit rationing is relevant to the interest rate-GNP relationship, presented

by the trS-LLM model. In this model variation in the loan rate, initiated by the

response of banks to the risk of borrowers default, influences portfolio allocations and

makes a significant difference to the contribution of monetary shocks to output

fluctuations.
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Chapter I
CONCLUSIONS

The aim of this thesis has been to evaluate some of the major changes that have

occurred to the Australian monetary transmission mechanism as a result of

deregulation of the financial sector. The study provided new insight into three main

areas, 1) the response of the exchange rate to monetary changes in the post-float

period, 2) the credit rationing approach to monetary fluctuations, and 3) the

importance of credit rationing in output fluctuations.

First, an asset market model, in which the supply of assets is endogenous, has

been specified and estimated for Australia in the period 1978 to 1993. There is

evidence that the uncovered interest differential is a determinant of capital flows, and

hence of the demand for net foreign borrowing in the post-float period. In this period

capital flows are viewed as important determinants of the exchange rate. However, the

uncovered interest differential is determined by investors' expectations of changes in

future exchange rates. The latter were treated as dependent on fundamentals such as

relative expected secular inflation, and adjustments in the long-run equilibrium real

exchange rate. This treatment of the expectations mechanism in the foreign exchange

market allows for exchange rate overshooting, and hence complies with the facts of

observation in flexible exchange rate regimes. We presented evidence that, as well as

being affected by demand and supply in the ma¡kets for financial assets, the exchange

rate is also affected by fundamentals.

Second, in the asset market model the responses of capital flows and the

exchange rate to monetary changes, and hence to changes in the interest rate

differential, are reflected in changes in the private sector's holdings of foreign assets. In

a model,labelled the portfolio-loan model, we examined the money supply implications
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of the imperfect substitr¡tability between customer-market credit, loans, and auction-

market credit, bonds, and the banking system's response to the increased riskiness of

credit. In the Australian financial system, Granger-causality evidence on timing

relations is suggestive of the importance of asset substitutability for the money supply,

and the banking system's response to monetary changes. The evidence, therefore,

implies that in the post-deregulation period increased bank lending causes liability

transformations that increase the money multiplien for the nÍurow and broad money

supplies. This strongly supports the hypothesis that the rapid growth in the broad

money supply in the post-deregulation period occurs largely as a result of factors

influencing the supply of loans. The Granger-causality evidence also suggests that

Australian banks use the increased supply of reserves in their production of loans, and

that this is the major channel for variations in the narrow and broad money supplies.

This is consistent with the post-Keynesian structuralist view and the traditional money

multiplier approach. Consequently, variation in the quantity of bank loans caused by

reserve changes might explain the real impacts of monetary policy.

The portfolio-loan model also focuses on the implication of downwa¡d shocks

to credit supply stemming from the increased riskiness of loans. In this model the

banks' secondary assets, bonds, act as a buffer for unexpected withdrawals of deposits,

and for unexpected changes in the riskiness of loans. The Australian post-deregulation

experience is suggestive of the importance of credit rationing in the contribution of

credit shocks to monetary fluctuations. A necessary condition for credit rationing to

exist was that the expected return to banks falls as a result of an increase in the risk of

borrowers default. The post-deregulation evidence on the expectations generating

process for the banks'return on loans supported this hypothesis. Further, the evidence

on disequilibrium modelling of demand and supply of loans revealed a state of

predominantly excess demand for loans. These results are consistent with the credit

rationing hypothesis, and suggest that Australian banks, in the aggregate, act as though

they ration credit by non-price means.
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The evidence on the loan rate adjustment mechanism provided support for the

proposition that in the post-deregulation period the loan rate adjusts to some rates

controlled by banks, and that the controlled loan rates fall when there are instances of

excess supply in the loan market. This is consistent with credit rationing, and the fact

that the tests based on disequilibrium modelling of the credit market provide further

support for the rationing behaviour of Australian banks. These results imply that for

many borrowers bank loans have no close substitute, and that variations in the quantity

of loans might reflect the real impact on aggregate economic activity of changes in

uncertainty arising from a move into recession.

In addition we presented evidence for the proposition that in deregulated short-

term security markets credit rationing provides portfolio investors with the ability to

adjust to the actual rate of return on their portfolios. This is possible because the loan

rate under credit rationing reflects banks' proxies for the expected rate of return and

default risk of the average projects in the economy, and in completely deregulated

financial markets these proxies conform to the actual rate of return of the average

projects. The evidence is certainly consistent with the rational expectations hypothesis,

and reveals the fact that while Australian agents are risk neutral and rational in short-

term security markets post-deregulation, they were not so in the pre-deregulation

period when banks provided short-term funds under the prevalence of regulations. The

test results based on the expectations theory of the term structure of interest rates

reject any risk premium in the short-term security markets. The existence of such a risk

premium in the yield to maturity of longer term (lO-year) securities implies that these

securities for portfolio investors are less desirable than one-quarter securities, and that

short- and long-term securities are imperfect substitutes. Therefore, if policy makers

wish to alter long-term rates through their influence on the maturity composition of

government debts, they must succeed in altering the risk premium requested by the

private lenders in long-term security markets. Changes in the risk premium of long-

term securities results in a shift in the relation between the short- and long-term (10-

year) interest rates.
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Third, the reduced-form evidence on the credit-GDP relationship suggests that

credit rationing plays a significant macroeconomic role in the Australian economy. In

the reduced-form relation two noteworthy avenues of resea¡ch relate to the

macroeconomic importance of exchange rate overshooting and, of the role of money ar¡

a buffer for disequilibria in asset markets. In this section the output effects of monetary

changes reflect the fact that in the post-deregulation period the major determinants of

exchange rate overshooting, examined in the asset market model, aid prediction of the

future behaviour of GDP. The reduced-form evidence also revealed the fact that in the

absence of a significant effect of the interest rate on real output the monetary

disequilibria plays an important role in the transmission mechanism between the

monetary and real sectors. This result is consistent with the buffer stock approach to

monetary changes, and the fact that in the Australian monetary sector most changes in

nominal money balances are regarded as transitory in the short run.

Turning to credit rationing, the reduced-form evidence indicated that the

output effects of increased private investment are less sever, when banks use credit

rationing to reduce the increased riskiness of credit associated with the higher levels of

aggregate demand relative to its trend values. This result suggests that our

understanding of the mechanism by which monetary changes are transmitted to the real

sector of the Australian economy can be significantly improved by the consideration of

equilibrium rationing in the post-deregulation period. The other reduced form evidence

provided support for the proposition that the output effects of monetary shocks are

large when a tightening of monetary policy is associated with the credit-rationed state.

The evidence on the credit rationing hypothesis in this thesis, therefore, provides a

non-monetarist interpretation of the potency of monetary policy in the Australian

economy.

As a direction for future research, the work in this thesis could be applied to

extend Australian macro models in four major areas as follows:
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l) the estimation of a dynamic simulation of the asset market model in order to

determine the degree of exchange rate overshooting that results from monetary shocks,

and/or from a tightening of monetary policy under credit rationing;

2) the consideration of business borrowing and household borrowing separately

in order to examine how the financial sector affects the business cycle; and the

identification of a¡eas where credit is more cyclical, and/or subject to rationing;

3) the specification of the term structure of interest rates for other interest

rates, such as the rate on banks' certificates of deposits and the rate on call and

overnight funds, in order to examine the implication of credit rationing for the impact

of other rates on the cost of short-term funds to financial institutions.

4) the evaluation of a tightening of monetary policy under credit rationing,

using other financial aggregates and policy variables in the post-deregulation period,

such as the rate of change in the Reserve Bank holdings of government bonds and

foreign assets, which may reflect more adequately the cyclical response to financial

conditions.

The four themes outlined above throw light on the importance of the credit

channel, and the effects on aggregate economic activity of monetary shocks under

credit rationing. Research on these issues and their implications for monetary policy

should provide a better understanding of the monetary transmission mechanism in the

Australian economy.
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