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In this thesis l extend empirical knowledge of bank 

portfolio behaviour in Canada, using econometric techniques, in 

two major respects. 

First, l argue that the nature of the legal reserve 

restraints in Canada (in the period 1954-1965) is such that the 

demand equation for excess reserves is not identifiable in a model 

which aggregates over aU banks. Therefore, bank earning asset 

accumulation must be examined _di re ctly by estimating equations 

which explain the demand by banks for the components of their 

earning as set portfolio. 

Second, l investigate the influence of interest rate 

expectations on the portfolio behaviour of banks and the non-bank 

public (insofar as the public' s behaviour is reflected in its demand 

for bank liabilities). Further, l extend analysis of the effects of 

risk on the se markets, since the theory of portfolio selection holds 



that the risk associated with a given expected return is an important 

variable in investors' utility functions. 

Equations are estimatedby ordinary least squareswhich 

explain bank demand for the rn.a.in components of earningassets and 

• 1 

the suppl Y and demand for bank liabilities. Explanatoryvariables.in 

the equations include expectationsand risk variables, alongwith others 
,.,j", . ". ---~_ ... __ .. _ •• 

dictated bye the. thëory"ofôank--âfiâ-pü'bUë"··po-rtfo!îoôë1ïaviour-. ----" 

The econometric results are mediocre in the case of the 

bank asset equationsand good in the case of supplyand demand equations 

for liabilities. In both cases interest rate expectations and risk" are found 

to exert significant influence though the results ar.e much stronger in 

the demand equations for liabilities than in the equations which explain 

bank demand for earning a~sets. 



\, l 

SHOR T TIT LE: 

ASSETS AND LIABILITIES OF CHAR TERED BANKS 



ASSETS AND LIABILITIES OF CHAR TERED BANKS: 

AN ECONOMETRIC ANALYSIS 

by 

Peter L. Miles 

A the sis submitted to the Fa cult y of Graduate Studies 
and Research in partial fulfilment of the requirements for 
the degree of Doctor of Philosophy. 

Department of Economics 
and Politica1 Science, 

McGill University, 
Montreal. 

1',' • 

@ Peter L. Miles, 1968. 

Ma rch, 1968. 



ACKNOWLEDGMENTS 

This thesis was directed byProfe,ssor J. C. Weldon, for whose 

~dvice and criticism l am grateful. 

The study was conducted, while l w:as employed by the Research . 

Department of the Bank of Canada, as part of a larger econometric research 

project within the Bank. l would like to thank the manymembers of the 

staff who provided assistance. In particular, l would like to acknowledge 

the advice and criticism ofG. E. Freeman, Chief of the Research Depart­

ment, and of H. T. Shapiro, who, as a consultant to the Bank, directed the 

research on the financial sector. The typing assistance of the secretarial 

staff of the Research Department is greatly appreciated. 

My greatest debt is to my wife, Lynn. He'r encouragement and 

good humour contributed in no small measure to the completion of this 

study. 

Computations in this thesis were done, using the Massager 

programrne written by M. C. McCracken, on the computer facilities 

of the Bank of Canada. 

The views e:h.-pressed in this study are my personal views, and 

no responsibility for them ~,hould be attributed to the Bank of Canada. 

i 



TABLE OF CONTENTS 

.ACKNOWLEDGMENTS •.•..••...•••.•.•••••••.•...•..• '. i 

LIST OF T A;BLES ........................... . '. . . . . . . .... ,(;iy 

LIST OF ILLUSTRATIONS .••••..•..••.•.•.•••.••••.•• ;. vi 

CHAPTER 1 

CHAPTER 2 

CHAPTER 3 

INTRODUCTION AND METHODS ........ . 

Introduction 
Methods 

THE DETERMINATION OF TOTAL 
BANK ASSETS: A SURVEYOF THE 

1 

LITERATURE. . • • . • . • • . • . . . • . . • . •. • . 9 

Introduction 
Determinants of Excess Reserves 
Excess Reserves in the Canadian 

System 
previous Empirical Work on the 

Canadian System 

LIQUIDITY PREFERENCE B Y BANKS 
AND THE NON-BANK PUBLIC ......•• 

Theory of Liquidity Preference 
Risk in Canadian Financial Markets 
Measurement of Interest Rate 

Expectations 

·ii 

35 



CHAPTER 4 BANK· DEMAND FOR EARNING ASSE TS ••• 65 

Introduction 
More Liquid Assets 
The Market for Business Loans 
The Market for Personal Loans 

CHAPTER 5 SUPPLY.AND DEMAND FOR BANK 
LIABILITIES ............ . ' ..... ~ ... " ...... 100 

Introduction 
Demand Deposits 
Personal Savings Deposits 
No~-Personal Term and Notice Deposits 

CHAPTER 6 CONCLUSIONS ............ . ' ............ 136 

APPENDIX A A NOTE ON DATA SOURCES ••.•....•.•• 150 

BIBLIOGRAPHY . ' ..................................... 153 

iii 



TABLE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

14 

15 

LIST OF TABLES 

Government of' Canada Direct and Guaranteed 
Securities Held by the General Public ..... . 51 

Composition of Chartered Bank Assets .....• 66 

Exogenous Earning As sets ..•............... 69 

Earning Liquid Assets ...... ' ............ ' .••. 73 

Business Loan Authorizations ..........•.•.. 88 

Total per sonal Loans ..................... . 96 

E1asticities of TA and Lp With Respect To 
ELA. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 

Chartered Banks 1 Canadian Dollar Deposit ' 
Liabilitie s . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . 101 

Demand Deposits - 1 ................•..... 

Chow Test·- 1 .....................•....•. 

Demand Deposits - 2 •.•...•...........•... 

Elasticity of Demand For Demand Deposits 

Classification by Size of Personal Savings 
Deposits as of September 30, 1965 •........ 

per sona1 Savings Deposits - 1 •............. 

Personal Savings Deposits - 2 ....•.....•... 

iv 

106 

107 

109 

III 

114 

116 

118 



TABLE 

16 Chow Test - 2 ........................... . 120 

17. E1asticity of Demand for Persona1 Savings 
Deposit·s ......................... ". e. • • • • 122 

18 Non-Persona1 Term and Notice Deposits .•.• 125 

19 Chow Test - 3 ............................ . 131 

20 Interest Rate on Non-Persona1 Term and 
Notice Deposits ' ....... '. . • . • • . • . • . • . . . • . • 133 

21 Change in Eàrning Liquid Assets .•.••.•.•.• 142 

22 Change in Business Loan Authorizatiol1s ....• 143 

23 Per sonal Loans .......................... . 143 

24 Change in Demand Deposits •.••.•..•..•.... 145 

25 Change in Persona1 Savings Deposits .....•.• 146 

26 Change in Non-Persona1 Term andNotice 
Deposits ............. ~ . ... . . . . . . . . . . . . . . . 146 

27 Change in Interest Rate on Non-personal Term 
and Notice Deposits. . . • • • .. . . . . . .•. . • . . . . 147 

v 



.LIST OF ILLUSTRATIONS 

FIGURE 

1 Indifference Curves ... . ' ................... . 40 

2 Distribution of Money and Bonds ..•.•...•••. 42 

3 Yield Va~iabi1ity (1955-1965) and Term to 
Matur i ty. . . . . . . . . . ..... , .... _ ..... , .. . e. • • • • •• 49 

4 Money and Interest Rat~s ••..••. ~ .••..••••••• 53 

5 Lag Pattern Implied by Expectations .•.••..•• 63 

CHART 

1 4-Quarter Moving Variance of a One-Year 
Holding-Period .Yield . • • • • • • • . • • • • • • • • • • •• 55 

2 Lag Weights on rlQ .t-i (Equation 7, Table 4). 80 

3 Lag Weights on r 10Ot_i (Equation 5, Table 5). 92 

4 Lag Weights on ELA (Equation 3, Table 6). 98 

5 Lag Weights on r 10t-i (Equation in Text; 
Equation 3, Table 15) ••.•..•..••...•.•..•. 122 

6 Lag Weights on riO t-i (Equation 3, Table 18) 130 

7 Lag Weights on riO t-i (Equation 5, Table 18) 131 

vi 



,CHAPTER'l 

INTRODUCTION AND METHODS 

Introduction: 

In this studyI atternpt ta eXterid existing einpirical knowledge 

~f the portfolio behaviour of the, Canadian banking system, a group of . 

institutions which bulks large among financial intermediaries and is 

the first link in the chain connecting monetary policy with expenditure 

on goods and services. Existing models of the financial sector frequently 

use the equatic.ns depicting bank portfolio behaviour (in conjunction with 

equations representing demand for'bank liabilities by the non-bank,public) 

to determine a representative short-term interest rate. The notion.is 

that theshort-term rate is the priee which clears the market for demand 

deposits, i. e. the short-term rate adjusts so thatthe supply of demand . 

deposits is equaL to the demande Banks supply liabilities in exchange for 

their purchases of earning assets aIid part of this flow of totalliabilities 

is exchanged by the general public for time deposits. 1 Therefore, given 

bank demand for eaniing assets and public .demand for time deposits, the 

balance sheet identity determines the' supply' of demand deposits. If the 

lTime deposits are assumed to be demand";determined so that 
supply equals demande The usual assumption about bank supply of time 
deposits is that the banks set the interest rate payable on the se deposits 
and have a perfectly elastic supply schedule at that rate. 

1. 
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d~mand for demand balances (by the public) can be shown to beara stable 

relationship to the, short-term interest rate 2 (the ~pportunity cost of 

holding demand deposits) then this rate can bedetermined by the equilibrium 

, ,3 
coridition that supplyequals demande 

1 attempt to add to existing econometric research on the Canadian 

banking system. in two respects. First, 1 argue ,that most existing studies 

do not fake adequate account of the way in·which the Canadian cash reserve 
. , ., ; . . 

constraint is defined.Where these studiesdo attempt to incorporate the 

institutional pecu1iarities, they use, in my opinion, rather implausible 

2That a relationship of, this kindis consistent with the Canadian ' 
evidence is dem:onstrated in this study. 

3 
In general, the system may be wi'itten as follows in terms of flows.c " 

Stochastic equations are indicated by thefunctional notation, f (). 
~ " 

..üEA" = f(r, etc. ), 

âTDD ,- f(r ;:: etc. ), 
TD 

ÂTDS = ÂTDD, 
l' 

ÂDDS 
D = ..üEA +.8R,. - ÂTD, 

ÂDD = f(r, etc.), 
ÂDDS = ÂDDD , 

where, 
EA = earning assets of the banking system, 

r = short-term interest rate, 
R = cash reserves, 

TD = time deposits, 
r TD = interest rate on time deposits, 

DD = demand deposits, 

superscripts S, D = supply and demand respectively. 

The simplified system has six equations in six unknowns; earning assets, 
supply and demand of time deposits, supply and demand of demand deposits, 
and the short-term interest rate. Reserves are an exogenous variable. 
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3. 

hypotheses about thebehaviour of the banking system. In Chapter Z 

Ideyelop these ideas~ l survey the theoreticalliterature (which is written 

mainly in the context of the United States banking system), and followthis 

with acliscussion ofthe'reserve constraint in Canada~ , ~ lightof th~se 

considerations l examine critically the:existing empirical and' descriptive 

literatul'e on the Canadian system. l conclude the:chapter witha general 

outline of how l'prop,ose·toformulate a model ofbank behaviour. 

The second :improvement 1 have ma~e in econometric analysis 

of bank behaviour is to include·variables in the equations representing 

expected capital gains or losses from future changes ininterest rates, 

and the 'Uncertainty associated with the se expectations. The variables 

may beexpected to influence the demand by the non-bank public forbank 

liabilities as well as the demand for earning assets by banks.' The influence 

of expectations and uncertainty on all of the se equations is examined. In 

Chapter 3 l outline the theory of portfolio selection, which maintains that 

interest rate expectations and uncertainty are critica,lvariables influencing 

the distribution of il1:vestors' liquid asset portfolios between financial c1aims 

which have zero term to maturity (lmoney') ,and positive term tomaturity 

('bonds'). Following this l discuss' recent changes in C~nadian finandal 

markets which are thought to have contributed tochanges in uncertainty. 

Finally, l discuss the hypotheses tested with respect to the formation of 

interest rate expectations; and the way in which both expectatioIls and 

uncertainty variablefl are measured. 

In Chapters 4 and 5 l present the empirical resu1ts of testing the 

-" hypotheses developed in Chapters Z and 3. These hypotheses are used, 
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together with others required to complete the specification of the equations, 

in estimating equations which determine the amounts of some of the 

components of total bank earning assets and most of the components of 

bank liabilities. 

Method: 

. AH of the estimation in this study is done using ordinary 

1east squares. This involves treating variables as exogenous when they 

are in fact endogenous with the result that, in many equations, the 

assumption of independence between exp1anatory variable and error 

term is violated. This results in parameter estimateswhich are. not 

only biased but inconsistent. 4 Consistent estimates would be obtained 

by using a simultaneous estimator such as two-stage 1east squares. The 

usefulness of such estimators, however, is reduced by the fact that little 

is known about their small-sample properties. 5 This difficulty, plus the 

fact that consistent estimation requires knowledge of the <..ausal st~ucture 

throughout the ec~nomy and would involve, in effect, a simultaneous test 

of a complete model, has 1ed m.e to the sam.e decisionmany other investigators 

'6 
have reached in like circum.stances, i. e. to use ordinary least squares. 

4See J. Johnston, Econometric Methods, (New York: McGraw­
Hill Book Company, Inc., 1963), Chapter 9. 

5Ibid., Cha pte rIO. 

6See J. Duesenberry, et al, Brookings Econometric· Mode1 of 
the United States, (Chicago: Rand McNally Publishing Co., 1965); R.H. 
Rasche and H. T. Shapiro, "The FRB-MIT Econometric Model: 'Its Special! 
Features; '.' paper presented to the American Economic Association, 
Washington, D. C., December, 1967. 
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Of course, this decision implies the judgrnent that the differences between 

single equation and simultaneous estirnators are not so great that variables 

or functional forms accepted (rejected) here would be rejected (accepted) 

if simultaneous methods were used. Goldfeld (who also followed this 

procedure in a sirnilar investigation of the U. S. banking system) notes 

that lia comparison of certain of the single-equation and structural estimates 

supported this contention. ,,7 Therefore, the strategy l use is supported by 

the results of recent, comparable, studies and by the opinion of leading 

practising econometricians. Clearly, however, it would be desirable to 

experiment with simultaneous estirnators in future attempts to improve 

the results reported in this study. 

In all of the equations a stock adjust,ment model is used. This 

model involves the hypothesis that gross additions to the stock in 

the current period i5 sorne fraction of the difference between the desired 

stock in the current period and the actual stock at the beginning of the 

pe riod~ so that, 

(1) 

where, 

y* = desired stock of y, 
À. == coeffiCient of adjustment. 

7S. M. Goldfeld, Commercial Bank: Behavioll" and Economic 
Activity, (Amsterdam: North Holland Publishing Company, 1966), pp. 
36-37. 

BA. S. Goldberger, Econometric Theory, (New York: John 
Wileyand Sons Inc., 1964), pp. 275-276. 



Since y):C is, in practice, unobservable, the model assumes that 
t 

y):C t = f3Xt , 

where, , 
X t = a vector of explanatory variables, 
f3 = the vector of coefficients associated 

v7Îth X • 
t 

Substitution of (2) in ,(1) yields, 

where, 
u = error term, 

(2) 

(3) 

6. 

which is the form in which most equations below are estimated. Of course, 

Xt varies with the equat'ion being considered. Its composition is discussed 

in the chapters which report the ernpirical resu1ts. Though this form is 

a simple means of allowing for a response lag due, for example, to lags 

in the spread of information, it should be noted that the estimates of the 

coefficient (À) will be biased. 9 Moreove:r, if the corresponding residuals 

are serially eorrelated, the estimates will not only be biased but will be 

. . 10 
lnconslstent. 

In many cases in this study thexe is reason to believe that the 

desired stock of a financial asset is a function of a series of lagged values 

of an exp1anatory variable as well as the current value. Given the 

relatively small sample size and the high collinearity among successive 

9Johnston, Econometrie Methods, pp. 211-215 

lOIbid., pp. 216-217. Griliches has demonstrated that the 
coefficient of adjustment will be biased downward if the autoeorre1ation 
is positive. Fuxther, the Durbin-Watson statistic will, in these cases, 
be biased in the direction of indicating no significant seriaI correlation 
in the residuals. (liA Note on SeriaI Correlation Bias in Estimates of 
Distributed Lags," Econometrica, 29, (January, 1961), pp. 65-73.) 
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values of the same variable, l use techniques which reduce substantially 

the number of parameters tobe estimated in the 1east-squares equation. 

For the most part l use a technique deve10ped by Shirley A1monwhich 

constrains distributed 1ag weights to lie on a polynomial of specified 

degree. 11 The technique invo1ves forming weighted averages of past values 

of the variables, the weights being values of Lagrangian interpolation 

po1ynomia1s. These weighted averages (IA1mon vari~b1es') are then used 

as inde pendent variables in a linear regression equation and the 1ag weights 

subsequent1yunscramb1ed from·the estimated parameters and the interpolation 

po1ynomia1s. Since all points on a polynomial of degree q are known if 

q + 1 points can be determined and since ther.e are, in most cases, 

theoretica1 grounds for expecting the distributed 1ag to terminate at some 

finite point in the past, this technique determines a 1ag distribution of ariy 

1ength using only q degrees of freedom! In many instances satisfactory fits 

can be obtained using po1ynomials of degree two or three. 

l test for the significance of seasonality in the various dependent 

variables by using dummy variables, norma1izing on the fourth quarter. This 

. method assumes constant, additive, seasonal factors and so will not reflect 

the possibility that the seasona1 factors are proportiona1 to the size of the 

dependent variable. 

The samp1e period used in estimating the equations is 1955-65 in 

the case of demand equations for bank liabilities, and 1957-65 in the case of 

11Shir1ey Almon, "The Distributed Lag Between Capital 
Appropriations and Expenditure s, "]!:conometrica, 33, (January, 1965). 
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equations representing bank demand for earning assëts. In the former case 

l begin w:ith 1955 largely because data for one of the explanatory variables 

used (average term to maturity of government debt held by the general public) 

is not available for prior years. As to the equations dealing with bank asset 

preference::;, l begin no earlier than 1957 because in 1954-56 the system was 

characterized by adjustment to the structural reforms of the Bank Act 

revisions of 1954. Most important among these were the introduction of the 

12 
8 pel' cent reserve requirement and of a short-term money market. The 

banks reacted to the institution of the money market by gradually reducing 

their cash ratio over the period 1954-55. Then, in mid-1956, there was a 

further disruption when the banks agreed toa request by the Bank of Canada 

that they keep a minimum of 15 pel' cent of their deposit liabilities in the form 

of 'liquid assets' defined as cash reserves, day-ta-day loans and Treasury 

Bills. 13 The equati?n representing ballk supply of non-persona! term deposits 

is estimated only over the period 1961-65 since the banks did not attempt to 

influence the comppsition of their liabilities untill961. 

The equations are estimated on a quarter1y basis and aH data are 

14 averages over the quarter. 

12See J. S. G. Wilson, "The Canadian Money Market Experiment, Il 
Banca Nazionale deI Lavoro Quarterly Review;-No. 44, (March, 1958). 

13 . 
Bank of Canada, Evidence of the Governor Before the Royal 

Commission on Banking and Finance, (Ottawa, 19641 p. 143. 

14Throughout this thesis dollar variables are measured in millions 
and interest rates in pel' cent pel' year. 



CHAPTER 2 

.. THE DETERMINATION OF TOTAL BANK ASSETS: 

A SURVEY OF THE LITERATURE 

Introduction: 

In this chapter l first review the theory of how total bank assets 

are determined and report very briefly the results of applying the theory 

to United States data. This is followed by a description of the Canadian 

institutional environment. In particula.r, l wish to point out the differences 

between Canada and the United State,s in the formulation of the legal 

restraints on the banking system, and to examine the consequences of 

these differences for the way in which the theory is tested. 

In the light of the foregoing, l then give a critical review of 

ex:1 sting empirical applications of the theory to the Canadian banking 

system and conc1ude that it is highly probable that these applications 

depict associative and not causal behaviour. Finally, l outline in a 

general way what l consider to be a more nearly vaUd test of the theory 

than any of the existing empirical work provides. 

Determinants of Excess Reserves: 

Commercial banks in Canada and the United States are required 

9. 
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by law to maintain a given minimum percentage of total assets 

(liabilities) in the form of currency and deposits with the central bank. 

Clearly, if banks as a group translate aH (or a constant proportion of) 

legal reserves into required reserves by accumulating assets, then 

total assets are identically equal to a given multiple of the re serve s 

made available by the central bank. Until recently the supply of money 

was assumed to bear a constant relationship to the volume of legai 

re se rve s in the bank system. Johnson state s that 

The theory of money supply ie virtually a newly discovered 
area of monetary research. The general pl'actice in monetary 
theory has be'en to treat the quantity of money as determined 
directly by the monetary authority, without reference to the 
links intervening between reaerves provided "Qy the central bank 
on the one hand, and the total of currency and bank deposits on 
the other. This treatment has rested on a mechanical analysis 
of the determination of money supply, very similar to the out­
moded treatment of velocity, in which the money supply is 
related to the reserve base bya multiplier determined by the 
reserve ratio observed by the banking system, and the ratio 
between currency and deposits held by the public. In c onfo l'mit y 
with developments on the side of demand, the trend of recent 
research on money supply has been towards treating these ratios 
as behaviour relationships reflecting asset choices rather than 
as exogenous variables " •. in the process evolving a Iess 
mechanical theory of central bank control. 1 

Though current monetary theory views the decision by banks 

whether or notto use total bank reserves to change earning assets as 

1 
H. G. Johnson, "Moneta l'y Theory and Policyj'~.' Chapter 1 in 

Surveys of Economic Theory; Vol. 1: Money, Interest, Welfare, (London: 
MacMillan and Company Limited, 1965), p. 21. The assumption of 
constancy in the reserve ratios desired by banks is used in the analysis 
by W. F'~ Crick, "The Genesis of Bank Deposits, ',' Economica, 7, (1927) 
pp. 191-202; reprinted as Chapter 4 in Readings in Monetary Theory, 
selected by a Committee of the American Economic Association, 
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an economic one (subject, of course, to the Legal constraints on reserve 

ratios), it is still conceptually simple to determine, in an econometric 

model, the amount of earning assets demanded by banks. This is so 

because the total amount of bank assets is known if three quantities 

can be determined: 1) total reserves in the banking system, 2) the 

reserve requirement ratio, 3) the quantity of reserves heLd by the banks 

in excess of those required by law. This can be shown easily using the 

fo llowing identitie s, 

where, 

RT = Ra + RE' 

TA = TD = RR/r. 

(1 ) 

(2 ) 

R = currency plus central bank deposits iheld,byth~lb~nking: system, 
T 

RR = required reserves, 

R = exce6S reserves, 
E 

TA = total bank as sets, 

TD = total bank liabilities, 

l' = the reserve requirement ratio. 

Total bank reserves (R ) may change as a result of currency 
T 

drains to or from the non-bank public, or as a result of open market 

operations by·the central bank. In either case, they are exogenous to 

(New York: The Blakiston Company, 1951). Textbook exampLes of the 
mechanieal anaLysis of the determination of money suppLy are: 
K. E. BouLding, Economie Analysis, 3rd edition, (New York: Harper and 
Row, 1955), Chapter 17; A.G. HartandP.B. Kenen, Money, Debtand 
Economie Activity, 3rd edition, (EngLewood-Cliffs, N. J. Prentiee -Hall, 
Inc., 1961), Chapter 4. The Latter reference notes the possibility that 
banks may hold reserves in excess of those Legally required but there 
is LittLe discussion of the determinants of excess reserves. 
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the banking system. Therefore, if the amount of excess reserves can 

be determined, the amount of required reserves is obtained residually. 

Finally, if required reserves are known, total deposits (and hence total 

2 
assets) are determined by identity (2). This assumes, of course, that 

deposits and required reserves are generated simultaneously. The 

relationships imposed on the banking system by the reserve constraint 

imply that bank demand for total assets (or supply of liabilities by banks) 

can be determined with only one behavioural equation which explains bank 

demand for excess reserves. 

Excess reserve balances are held by banks for precautionary 

3 
purposes. Hence they are analogous to money balances held, for the 

same reason, by individuals and, in general, the theory of 'liquidity 

preference' should be used in deriving J:1ypotheses about bank behaviour 

with respect to excess reserve holdings. l discuss the theory of liquidity 

preference in the following chapter and l anticipate the results of that 

analysis to the extent of pointing out that, in general, the demand for money 

balances (where money 16 defined to be non-interest bearing, demand, 

balances) is hypothesized to vary inversely with the expected opportunity 

cost of holding them. Theoretically the expected opportunity cost {which 

2 This description is a simplification in that commercial bank 
borr.owing from the central bank is assumed to be zero. Where this is 
not true the quantity of borrowed reserves would also have to be determined. 

3In a sense reserves are held as transactions balances, to bridge 
the gap in time between inflows and outflows resulting from deposit changes. 
Because of the Legal requirement and because there is non-unitary pro­
bability of reserve flows matching in magnitude over any period in time, 
l think that reserves in excess of the Legal requirement should be regarded 
as precautionary balances .. 
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is the rate of interest that could be earned on the se balances if they 

were held in the form of interest-bearing financial assets) inçorporates 

not only the current level of the interest rate but also the capital gain 

(or loss) expected to be realized over the holding-Heriod, and the 

uncertainty with which that expectation îs held. 

The theory has been applied to the determination of excess 

reserves by Meigs and Tobin.
4 

In fact the concept used is free 

reserves which are equal to excess reserves minus borrowing. 5 

Meigs tests the hypothesis that ''each bank attempts to maintain 

somedesired free-resërve position to provide for expected and un-

expected clearings drains and that this desired reserve position ,is 

4 
A. J. Meigs, Free Reserves and the Money Supply, (Chicago: 

University of Chicago Press, 1962); J. Tobin, unpublished manuscript, 
cited in R.A. Johnston, l'The Canadian Experience with the Floating 
Discount Rate, Il Yale Economie Essays, 6, (Spring, 1966). pp.3-l1. 

SMost of the theoretical discussion has taken place in the 
context of the United States banking system where borrowing from 
the central bank is widespread. In effect free reserves are a measure 
of the extent to which banks use the reserve s supplied at the discretion 
of the central bank (unborrowed reserves) to generate earning assets 
(deposits) and hence required reserves. This can be seen in the following 
identitie s, 

where, 
R ::: 

subscripts are, B -
E ::: 

R ::: 

T ::: 

U = 
F :;= 

RT = RU + RB' 

. RE ::: RU + RB - RRi; 

RF ::: RE - RB::: RU - RR 

ca sh re se rve s of ban1e s, and 
borrowed, 
excess, 
required, 
total, 
unborrowed, 
free 
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related to total deposits, market interest rates, and the discount rate". 6 

He uses yields ta maturity on short-term government bonds to represent 

the opportunity cost of holding excess reserves. This assumes, 

implicit1y, either that banks hold the, securities to maturity or ,that 

expected capital gains are negligib1e. Meigsa1so assumes that desir~d free 

r~serVes are prop,ortional to deposits sotha.t the dependent variable 

in the equationis the ratio of free reserves to tota1,bank deposit 

liabilities." Meigs notes that. this relationship app1ies only if total 

unborrowetl reserves m:the banking systemremain constant. If 

unborrowed reserves chang~ then the actua1 free reserve ratio may be 

different from the desired ratio. This leads Meigs to expand the free 

reserve function to include a variable which reflects the rate of change 

in unborrowed reserves. 7 

6A • J. Meigs, Free Reserves and the Money Supplv, p. 42. 
Other attempts to dea1 theoreticaUy with bank demand for cash reserves 
are contained in: K. Brunner, "A Schema for the Supply Theory of 
Money~' International Economic Reviewi 2, (January, 1961) pp. 79-109; 
and D. Orr and W. G. Mellon, "Stochastic Reserve Losses and 
Expansion of Bank Credit," American Economic Review. 51, (September, 
1961), pp. 614-623. The former article examines a1gebraically the 
consequences for bank expansion of many sources and uses of reserves, 
and the latter examines the effects of uncertainty with respect to 
reserve flows on the expansion of the banking system. In general,the 
prospect of unexpectedly incurring reserve losses may be expected to 
induce banks to hold reserves in excess of those required by law. The 
ana1ysis described in the text (and the empirica1 research on the banking 
system which derives from it) assumes this factor to vary only with the ' 
1eve1 of deposit liabilities. l sympathize with this assumption since the 
uncertainty referred to is a result of switches in deposit li~bi1ities among 
banks and is probably very difficult to handle in an empirical analysis 
of the aggregate banking system. 

7., 
A. J. Meigs, Free Reserves and the Money Supply, pp. 53-57. 
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This theorywas first tested by Meigs, on United States data, 

with fair resu1ts. His ern.pirical application of the theoryis flawed8 

in that he assurn.es that actual and desired free· re serve sare always 

equal and he fails totest for lags intheadjustrn.ent of the actual to the 

desired quantity. Sorn.e lag in response to,unborr.owedreservesis 

allowed for where this variable:is included in the regressionsbut no 

provision is rn.ade for a dynarn.ic 1;esponse tOinte:rest:rates.9 Itis 

. not obvious that the total response to interestratest~kesplacein'the 

current t~rn.e periocl(a rn.onthin Meigs' ~riaiysis).;Als~,·Meigs' 
. : . . . . 

analysis fails to treatthe rn.arket i:ntérest~at~a.~inen.dogenous 
.. ';: ...... ',' 

variable (this ls true of lllucJ:i'~Îth~ theoretical analysis~,'às~ell as of 
." '.: . . '. 

theern.pirical·w~rk) •. This·crïticisrn.applie.s.with~?rn.e . .i()rt~to rn.odels 

of the rn.oneta ry~e~tor' (inchidfngthi sone) " ~in~ethère i~:1Îlldoubte dl y 

a high"d~gr~eof"" sirn.u1t~neitY·benveenbank assets ·~Ild.interest·".~ate s. 
' ... :', . 

. '. Subs~CJ.uerit inve stigatcirshave:reiri.edi~d:the se: deficiencie sand 

have obtai~edaccePtabletlern.and equations' for:fre~rese·r:eS.For· 
exarn.ple, Golc1feld' s 'finalequatïons,whichdisagg~egat~freereserves 

and explainexcess reserves and centralb~nkb~rrOWingOf ci~ybariks 
." . . ~.'. 

8For a good critique of Me~gs' work see R~G. Davis,. "Open 
Market Operations, Interest Rates"and Deposit Growth, /1 Qua rte rly 
Journal of Economics, 79, (August, 1965). 

9A. J. Meigs, Free Reserves and the Money Supply, Chapter 5. 
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in the United States, are as follows:'10 

~E = • 142 - 1. 093E_1 - • 0002r s(D+T) + • 0076~D* + • b096~D*_1 
(8.96) (2.50) (1. 95) (2.82) 

-2 
R = .700 

2.34 ·DW = 

~B = .049 - .411B;.;i + .117~CL - • 153(rd- r s) - .049~D* - Il.42RR 

where, 

- (4. 67) ( 3. 34) (1. 44) ( 3. 27) (1. 5 3 ) 

E = 
rs = 
D = 
T = 
~D* = 

B = 
CL = 
rd = 

RR = 
R2 = 

DW = 

excess reserves) 
U. S. Treasury Bill rate,) 
demand' deposits) 
time deposits" 

2' R = .705 
DW = 2.34 

a variable measuring changes in unborrowed reserves) 
commercial bank borrowing from the central bank.) 
commercialloans) 
the discount rate, 
required reserves, 
coefficient of multiple determination-corrected 
for degrees of freedom) 
Durbin-Watson statistic. 

It will be noted that the Treasury Bill rate exerts a negative effect on excess 

reserve holdings and the differential between the discount and bill rates affects 

borrowing in a negative direction. Though both effects are in the expected 

direction,' the interest rate variable in the borrowing equation is not quite 

significant at the tenper cent level. Nonetheless) this approach is sufficiently 

promising that it has been used in: most econometric models of the financial 

sector for the United States. Il 

lOS. M. Goldfeld, Commercial Bank Behavio-r.) and EconomicActivity. 
p. 131. The estimates were obtained using two-stage least squares applied 
to quarterly data for the period from the third quarter of 1950 to the second 
quarter of 1962. Figures in parentheses are It l values. Seasonal and other 
dummy variables are omitted here. 

llSee, for examp1e, F. De Leeuw, "A Mode1 of Financial Behavio-r;,'l": 
Chapter 13 in Duesenberry, et al, Brookings Econometric Model of the United 
States, and Rasche and Shapiro, "The FRB-MIT EconometricModel: - Its 
Special Features. " 



l now diseuss whether it is likely to be applicable in the 

Canadian contexte 

Excess Reserves in the Canadian System: 

17. 

Clearly, the theory of liquidity preference is applicableto 

individual banks in Canad~. Therefore, if the theorywere being tested 

at the level of the individual bank a model used for, United State s banks 

would be conceptuaUy vaUd for those in èanada, i. e. an equation could 

be constructed to represent the bank's demand for excess reserves. 

Problems arise g however, when balance sheet items for aU banks are 

added and an attempt is made to construct an aggregate model of the 

banking system. 

The model discussed in the previous s~ction requires the 

assumption that changes in required reserves are generated simultaneously 

with changes in bank assets. This means that banks, and the banking 

system, canvary their excess reserve holdings (given total reserves) 

by buying or selling earning assets, thereby increasing or reducing 

required reserves. Excess reserves 'of the banking system may 

legitimately be considered to be a rë.flection of the liquidity preference' 

of the sy~tem and an equation explaining bank demand for excess reserves 

can be used, along with the legal reserve constraint and the (exogenous) 

amount of total reserves, to determine total bank assets. 

The formulation of the legal restraints in Canada is such that 

required reserves during the current averaging period (which is one 
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month) are calculated relative to deposit liabilities of the previous month. 12 

The vault cash component of total reserves, which is used in the numerator 

of the required reserve ratio~ is defined in the same way as the banks' 

deposit liabilities so that the reserve constraint is (approximately), 

where, BCD = Bank of Canada deposits of chartered banks, 
VC = vault cash, 

r = required re serve ratio, 
D= total cha.rtered bank deposits. 

Therefore, the only element in the reserve constraint which is free to 

vary in the current period is Bank of Canada· "deposits of the chartered 

banks. . The current month' s holdings of vault cash are of no use in meeting 

current reserve requirementsso that the excess reserve variable is defined 

in terms of Bank of Canadadeposits. Therefore, 

ERL = 1ega1 excess reserves. 

Now the term in brackets (required Bank of Canada deposits) is predeter-

mined. Therefore, for excess reserves to be endogenous to the banking 

system, central bank deposits (BCn) would have be to assumed to be 

endogenous. But,with current vault cash being irrelevant for purposes of 

meeting the current reserve requirement, Bank of Canada deposits are 

the means by which the central bank.exerts its influence over the system . 

. 12The precise definition of deposit liabilities used in calcu1ating 
current required reserves is the "average of such deposit liabilities 
(Canadian dollar deposits) at the close of business on Wednesdays in each 
of the four consecutive week~ ending wi. th the 1ast Wednesday but one in 
the preceding month. Il An Act Respecting Banks and Banking, 2-3 

Elizabeth II (1953-54), Chapter 48, Section 71. 



19. 

Moreover, since required Bank of Canada deposits are predeterrnined, 

the Bank of Canada ex~rt·à its influence, in fact, by varying legal excess 

reserves (ERL). 1t is true that Bank of Canada de:posits, and hence legal 

excess reserves, areendogenous to the banking system' in the sense that 

banks may ex change deposits for vault cash. l do not regard this as a 

convincing argument for assuming excess reserves to be end~geno.us since, 

13 
whatever the banks' demand for vault cash, the central bank can;.maintain 

its control over excess reserves by offsetting the resulting changes. In 

any case, the tact which is important for the way in which a model of bank 

portfolio behaviour is estimated, is that the banking system cannot affect 

the current distribution of reserves between required and excess reserves 

by buying or selling earning assets. l argue in the next section that 

existing aggregate models of Canadian bank behaviour do'not adequately 

take account,..2f this facto ....... 

'l'obus far in the d1Îscussion l have tacitly assumed that borrowed 

reserves are zero. l noted above that in empirical work on the United States 

banking system borrowed reserves are either determined by a separate 

stochastic equation or subtracted from excess reserves to produce 'free 

reserves'. Once again, there is an institutional pe culia rit y in the 

131 assume that banks hold vault cash only for transactions 
purposes. Sin ce current currency holdings are eligible reserves in 
calculating required Bank of Canada deposits in the next month, it is 
possible that banks would build up current holdings of vault cash in order 
to reduce required central bank deposits in the following month. That 
banks may do this has been suggested in a recent paperi see D.1. Fand and 
J. E. Tower, '!An Analysis of the Money Supply Process in Canada, " a paper 
presented to the Canadian Political Science Association, Ottawa, (May, 1967), 

p. 7. This point is discussed in the following section. In a broader sense, 
excess reserves will be endogenous if chartered bank behaviour influences 
the central bank' s supply of reserves. If the central bank has interest rates 
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Canadian system. Most of the borrowing is done by a group of .Œifteen 

investment dealers who, under the terms of the money market revisions 

of 1954, have been granted borrowing privileges at the, Bank of Canada on 

the security of Treasury Bills, Government of Canada bonds with term 

to maturity of three years or less, and bankers'1acceptances. 14 Borrow-

ing by the dealers at the Bank of Canada is done formally via a sale of 

securities and an agreement to repurchase (the transactions are known 

as purchase and resale agreements - PRA) .. The same securities used 

as collateral in Bank of Canada borrowing are used for the same purpose 

in borrowing from the chartered banks via day loans (so named because 

they are callable daily on the initiative of either party for redemption 

the same day). Day loans are one of the important short-run adjustment 

assets in Canadian banking and are used by the dealers to financé inven-

tories of Government of Canada secl1:rities. 

Essentially, the mechanism is that a bank which wishes to increase 

its reserves calls day loans. The dealers refinance their inventory at 

another bank or, if no other bankwishes to increase its volume of day 

loans, outside the banking system or at the Bank of Canada. In the latter 

case total reserves in the system are increased. Since PRA are not 

entered into directly by the chartered banks, the cost-yield considerations 

involved in decisions to borrow are not re levant for them and l see no 

14For a good descriptive account of the Canadian money market 
see J. S. G. Wilson, "The Canadian Money Market Experiment~ '.' 

as the proximate target of monetary policy then it will have to accommodate 
ba~ de~nds for excess reserves in order to achieve its target and excess 
reserves will be endogenous. The evidence on central bank targets indicates 
that the authorities have had an interest rate target since 1961. See Chapter 
3 below, pp. 56-57. 



reason why earning asset acquisition by the banks· should be influenced 

by the amount of PRA outstanding, as opposed to the .amount of legal 

excess reserves in the system. No matter what the level of borrowing 

via purchase and resale agreements, the central bank can continue to 

maintain Bank of Canada deposits (and so excess reserves) at levels it 

desires, and it is these variables which transmit the Bank of Canada's 

influence to the chartered banks. Direct borrowing by the chartered 

banks from the Bë;l.nk of Canada is so infrequent and persists for such 

short periods of time that l have chosen to ignore it. 15 

Previous Empirical Work on.the Canadian System: 

21. 

There have been two attempt~:.that l know of, articles by Johnston. 

H~· . 
and Fand and Tower, to apply to the Canadian data the theory of the 

determination of excess reserves outlined in the first section of this 

chapter. 

Johnston has estiinated equations which use the ratio of free 

reserves (legal excess reserves minus total borrowing from the central 

bank including purchase and resale agreements) to total current deposits 

15The Bank of Canada states that, "Bank of Canada advances to 
banks were outstanding on 48 business days during 1965 compared with 15 
business days in 1964. The maximum amorint· outstanding on any one day 
was $31.7 million and the daily average for the year was $1.77 million 
compared with $0.02 million in 1964~'~' Bank of Canada, Annual Report of 
the Governor to the Minister of Finance, (Ottawa, 1965), p .. 41. 

16Johnston, "The Canadian Experience with the Floating Discount 
Rate ; .. " and Fand and Tower, "The Money Supply Procesf:\ in Canada~ ',' Since 
the empirical content of these papers is similar, l will summarize Johnston 
and deal.critically with the Fand-Tower paper at greater length. 



as the dependent variable and Bank Bate and interest rates on earning 

liquid as sets as the inde pendent variables. ,The equations were fitted 

to weekly and monthly data over various sample periods corresponding 

to the different Bank Rateregim~s between. 1954 and 1964. The only 

period for which significant effects in the expected dir~'çtion were 

found was 1954-56. Thevalidity of these results isdubiOus, as the 

author recognizes, du~ to the fact that over a significant part of the 

period there wasa gradualfall in the fre~ reserve ratio as the banks 

22. 

adjusted to the new reserve requirement. rules. Concomitantly, interest 

rates were rising during the expansion of 1955 ~56. For sample periods 

1956-62 and 1962-64, (periods of floating ànd fixed Bank Rates respectively) 

the only variable which exerted a signîficant influence, in the expected 

direction, on the free reserve ratio was the long.-term bond rate. 

The Fand-T~wer {F-T} paper has the aims of constructing 

for Canada what the authors caLta 'money supply function'; and of 

estimating elasticitie s of the money supply with respect to interest rates 

and unborrowed reserves. Theprocedure 17 is to derive the algebraic 

expression relating money supply to total reserves, excess reserves, and 

currency holdings of the public. Then various assumptions are made 

about the way in which the components of bank reserves vary and the 

resulting changes in total bank liabilities are examined. The assumptions 

made about currency adjustments are of the constant ratio (to total money 

17 The procedure is similar to that contained in D. 1.. Fand, "Sorne 
Implications of Money Supply Analysis;'" American Economic Review, 
Papers and Proceedings, 57, (May, 1967), p. 380. 
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supply), constant .stock variety. The most interesting .part of the 

analysis lies in the calculation of the elasticity of the money stockwith 

respect to changes in interest rates. This elasticity will be positive if 

the free rese:rve ratio of the banking system is negatively 'related té> 

market interest rates .. Thus, the c:dtical part of the paper lies in 

the authorà~!. attem.pt to formulate an equation relating. free rese.rves of 

the banking system to BankR:ate and a short-term market rate. ofJnterest. 

The authors recognize that "sorne notable institutional differences 

in the two systems (Canada and the United States) would seem to ~uggest 

that the free reserve adjustment mechanism would have but a limited 

scope in Canada~',' They then note ,that, "since the free reserve concept 

has been used in almost every econometric model of the Ainerican 

monetary sector, it seemed worthwhile to explore its possibilities for 

the Canadian sector. ,.,18 The authors state that "the legal requirements 

do not impose constraints on the banks in the current periodr'.' 19 

18Fand and Tower, "The Money Supply Process in Canada,:~' 
pp. 9-10. 

19Ibid, p. 10. If aU banks had zero desired legal excess 
reserves, if each bankalways had perfect knowledge of Hs cash position 
and if clearings were accomplished instantaneously, then the money 
multiplier could be infinite for any positive quantity of legal excess 
reserves. This possibility neglects two limiting factors. The first is 
the probable reaction of the central bank to the decline in interest rates 
and increase in money supply that would result,and the second is that 
the banks undoubtedly would de sire to keep sorne proportion of total 
as sets in the form of legal reserves even if ther.ewere no legal require­
ment. 
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but they assume that banks él;re .constrained by their net reserve position. 

This is certainly plausible, though the precise means by which the banks 

are constrained is not spelled out. The authors are content to observe 

only that "in Canada, unlike the U.S., the level of free reserves is 

not completely under the control of the commercial banks since the 

banks do not raise their required reserves. by expanding their deposits~".,20 

F-T simply assume that the free reserve ratio is a reasonable approxi-

mation to a bank behaviouralvariable and step over the difficulties in-

volved because of the fact that, of the two components of the free reserve 

measure, one (legal excess reserves) is controlled by the central bank 

and the other (borrowing from the central bank) is done mainly outside 

the chartered banks. It is not obvious that the net result of the inter-

actions involved is a ratio which can be considered to be under the control 

of the chartered banks in the relevant time period (a quarter in this case). 

In any case, F-T "assume that the actual holdings of free 

reserves are determined by the desired free reserves and set up a re­

gression equation similar to those used in American models.~ !,21 The 

following equation, which is estimated over the period from the second 

quarter of 1955 to the fourth quarter of 1966, is typical of their results: 

. .6.SltF ='.69 - . 17r
dd 

- 1. 47(rdd - r m ) - .76(SRF)_1 

DR (1.31)* (4.08) (7.6) DR 

20rbid., p. 11. 

~n·Ibid.~ p. 11. 

R 2 = .61 
SEE =.85 



where, 
SRF 
ERL 

B 

DR 

rdd 
r m 

= 
= 
= 

= 

= 
= 

free re serve s = (ERL-B), 
1ega1 excess reserves 
dealer borrowing from the Bank of Canada 

25. 

+ chartered bank borrowing from the Bank of Canada, 
total current deposit liabilities of the chartered 
banks, 
day 10an rate, 
rate at which dealers borrowfrom the Bank of 
Canada = Bank Rate to 1961('!2Q = Bank Rate or 
• 25 + TB rate (whichever is lower) from 1961 2Q 

to 1966 4Q •. 

*Figures in parentheses are 't' values. 

The equation fits the data from 1955-66 r,easonably wellin termsof the 

't' value s and the coefficient of determinationj though the authors note 

tha't there is. considerable variation ov~r tJ::te sub-p~riods. They note also 

that the large st residuals were corre1ated with periods of large changes 

in'borrowing and thatthere was little variability in the excess reserve 

series relative to that in the borrowed reserves series. They maintain 

that this is evidence for" going beyond the statutory concepts and deve10ping 

'the notion of availab1e excess reserves and availablefree reserves. ,,22 

Perhaps the most interesting point raised in the F-T paper 

relates to the determinants of vault cash of the bankingsystem. l noted 

above that vault cash of the current period is irre1evant for purposes of the 

current required reserve ca1culation. This being so the authors note that, 

in addition to holding vault cash for transactions purposes, the banks 

••• may also hold excess reserves in the form of vault cash for 
precautionary purposes. Indeed, there are some obvious advantages 
to holding excess reserves in this form rather than a~ deposits in 

22Ibid., p. 16. 
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the central bank since it will raise statutory vault cash this month
23 

and thus lower next month' s required deposits in the central bank. 

Accordingly, the authors define a new free reserve concept which they 

term a 'non-statutory' quantity. On what the authora caU a 'statutory 

basis', free reserves are defined as, 

SRF·= ERL-B, 

and on the non-statutory.basis they are defined as, RF = ERL + VCe - B, 

where, RF 
VC 

e 

SRF 
ERL 

B 

= free reserves (non- statutory basis), 
= current period vault cash held as a 

precautionary balance, 
:: free reserves (statutory basis), 
= Iegal excess reserves, 
= borrowing from the central bank 

(including PRA). 

The difficulty is, of course, to partition yault cash so that the VCe 

'part may be added to SRF, and the new variable, RF, used as the dependent 

variable in. the free reserve equation. The existence of VCe wou1d affect 

the magnitude of bank response to interest rates, and so the e1asticity of 

the money supp1y with respect to interest rates. F-T estimate VC by 
e 

first assuming that vault cash (for transactions purppses) is a constant 

proportion of total deposits. Given this, an as su mpti on is required about 

the size of the constant ratio of vault cash to .deposits. The authors assume 

that "when rdd [the day loan rate] was at its maximum rate of 6 per 

cent VCe/DR [the ratio of excess vault cash to deposits] was 

approximate1y zero. 11
24 This enab1es them to construct a VCe series 

23Ibid., p. 7. 

24Ibid., p. 17. 
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by subtracting this constant ratio from the series of the actua1 vault 

cash ratio over· the samp~e p~riod. On estimating the re1ationbetween 

VC and·the day 10an rate, the authors find the expected negative 
e .. . 

sign on the interest rate 25 though they note that the coefficient of· 

determinationwas 10w (about. 15) in aU the estimated equations in 

which vault cash was used as dependent variable. This is hard1y 

sufficient evidence. for accepting the existence of VCe • As F-T recognize, 

one wou1d expect the behavio.ur of vault cash to be dominated by variations 

in the seasona1 and c:y;yclica1 demands of the public for currency.26 

l think that the concept· of excess vault cash is of dubious validity 

in Canada. On~ chartered bank economist has stated that 

vault cash is a variable that is controlled at the branch level, with 
. each branch managing its own vault cash. The branches themse1ve s 
cannot make use of excess vault cash, and so they would seem to 
have no incentive to stock it. At head office, where the management 
of the overall cash position of the bank is carried out, excess vault 
cash is of no use in dealing with the prob1ems of the current settlement 
periode With hundreds of branches scattered from coast to coast, 
data on current vault cash are not availab1e soon enough to be of any 
use for daily cash management puipbses. 27 . 

25 
The standard error of the coefficient is not given but the relation 

between total vault cash and the day 10an rate (shown in Fand and Tower, 
Appendix 1, '!able· 3, p. 36) gives a n.egative1y signed, significant (the 't' 
value is about 3.0), coefficient on the rate. 

26The authors, however, present no evidence on this point. 

27 Letter to Professor Fand from J .A. Galbraith., (Economist, 
Royal Bank of Canada), July 7, 1967. This correspondence was kind1y 
made available to me by Dr. Galbraith. 
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The implication of this' statemeIii; is, l think, that the amount of vault 

cash held by any bank is related solely to the requirements of branch 

managers for transactions purposes. 

The first empirical wO rk on the determinaUon of total bank assets' 

in Canada was conduct~d for 'the Porter Commission by J.'ohnson and 

Winder. 28 The authors note three facts, that a) required r~serves are 

. . 

predetermined and therefore, . b) banks "are required, in effect, to hold 

. a fixed quantity of cash (in the for~ of.Bank· of Canada deposits) rather 

than to maintain a certain cash ratio in any given month" and. c), "the 

quantity of cash actually available in that month is determined entirely 

at the, discretion of the central bank." They conc1ude that the Se facts 

"make the whoie syst~m of monetary management depend crucially on .' , 

chartered bank expectations conceming the central b~nk' s behaviour.,,29 
. :.",': :., . 

Therefore the authors 

visualize the chartered banks as .aiming at achieving a certain 'desired' 
level of deposits, and adjusting actual deposits to the desired level at 
a rate which is proportional to thedifference between actual and desired 
deposits. The desired level of deposits, in tum,:, is the level of deposits 
appropriate to the level of cash reserves that the banks expect the 
central bank to provide,' and tlÎeexpected level of short-term interest 

, rates, which may exèrcise an influence on the extent to which the banks 
wish' to hold cash in exc~EfJs of the amount required to ~eet the minimum 
c.ash ratio requirement. , . 

28H • G. Johnson and J. W. L. Winder, Lags in the Effecta of Monetary 
Policy in Canada, Working Paper prepared for the Royal Commission on 
Banking and Finance, (Ottawa: Queen' sPrinter, 1962), Ghapter 6, "The 
Control of Chartered Bank Deposits. " 

29Ibid., pp. 140-141. 

30Ibid.. p. 142. 



In f orming their "expectations" variables Johnson and Winder 

assume that 

expectations are formed according to sorne mixture of two theories' 
of expectations: that the banks can correctly fore cast the amount of 
cash that the central bank will provide next month, and that they 
simply assume that it will provide the same amount of cash next 

29. 

month as it provided this month. In application, this simply means 
assuming that deposits this month depend partly on the cash reserv'es 
provided this month for last month and partly on the cash r~serves 
provided in the subsequent month for this month. A parallel assumpti9n 
is made with respect to iD:terest rate expectations. 31 

In testing this hypothesis the authoi's examine separately the influence of 

unborrowed reserves and reserves created by dealer and chartered bank 

borrowing from the central bank. The hypotheses may be formulated 

as follows: 

( 2) ni= ~ + I3 R t + 
>lc 

'Y Bt 

( 3) * Rt = a ( R t - Rt _ 1) + Rt -1 ' 

B* t = b (Bt - Bt -1) + Bt -1' 

~c 

rt = c(r t - r t - 1 ) + rt_l' 

where: 

n = statutory deposits, 
n* = desired deposits, 
R = unborrowed reserves, 
B = borrowed reserves, 

+ * Ô rt ' 

r 
R * , B* , r>lc 

= short -term intere st rate, 
= expected values for R, Band r. 

31Ibid., p. 142. 
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Substituting (3) in (2) and (2) in (1), the following estimating equation is 

obtained,32 

(4) Dt =OCn + (l-n)Dt_l t nj3aR t + nj3(l-a)Rt _l t nybBt t ny(l-b)Bt _ l 

+ ncScr
t 

t n6(1-c)i4

t
_ l • 

It is important to note that Dt is statutory deposits at time t 

(i. e. ~e deposits relevant for the ca1culationof required reserves at 

t) so that in fact it is actua1 deposits at time t-l. Thus, in effect, the 

equation is, 

where, 
Det = aCtua1 deposits of the current month. 

Now, since:'total unborrowed reserves (R) at time ttl are determined 1arge1y 

by what the banking system did in period t, it is unlikely that the causation 

in this equation is in the hypothesized direction. Moreover, on purely 

intuitive grounds, this' does not seem to me to be a very reasonab1e or 

realistic way ofoperating. Essentially what it says is that banks are 

continually trying to meet next month' s reserve requirement this month. 

Sure1y it is much more reasonable to assume that banks are 

constrained by the current month's 1ega1 requirement, be it a ratio or 

a fixed amount of reserves. This has been suggested in ~ review 

32Fitting the equation to seasonally adjusted month1y data from 
1954-62 the authors obtained an R 2 of . 998, virtually an of which was 
attributab1e to the 1agged dependent variable (its 't' value was about 50). 
Lagged values of ,the inde:rendent variables all had the wrong signs. Fitted 
in first differences the R was. 52 with Rt-l and Bt - l not significant. 
(Johnson and Winder, pp. 145-147.) 



of the Johnson-Winder work by D. B. Marsh. 33 Marsh maintains that 

a bank's response to excess reserves 

is not a deliberate manipulation of deposits: the bank's target is not 
(as Johnson seems to assume) "the adjustment of actual deposits to 

31. 

a desired level based on an expectation of forthcoming reserves" but 
(ideally) a zero figure for excess cash over the reserve period. The 
response of a bank to changes in its cash position ta~es the form of 
movements between cash and earning as sets; and the relevant lag, 
therefore, is not between changes in cash and changes in deposits. 
but between changes in cash and changes in cash adjustment as sets 
(securities, day loans) held by the bank. 34 

This, l think~ is a much more reasonable way of operating 

under the Canadian rules. It says that individual banks act so as to meet 

the currer..t (predetermined) amountof required reserves and that 

desired excess reserves of individual banks over the monthly averaging 

period may be positive or zero depending on the bank's expectations 

with respect to reserve flows in the near future (i.e. over the remainder 

of the c~rrent averaging period) and interest rates. 35 Noting that 

33D . B.· Marsh, "Johnson's Tour of the Northern Do~inion,;'.'· 
Canadian Journal of Economics and Political Science, 30, (May, 1964), 
pp. 258 -265. 

34Ibid., p. 259. 

35The quotation cited ·above seems to imply that banks never 
voluntarily hold reserves in excess of the amount legally required. In 
a subsequent note, Marsh indicates that this is not what is meant. Contrary 
to conventional terminology, he defines "excess cash" as undesired cash: 
"Zero excess cash allows for variations due to uncertainty, expectations 
and the like. These apparent variations from the norm are not excess cash ... 
Excess cash may be defined as the difference between desired reserves and 
actual reserves~'.' (D.B. Marsh, "Johnson's Northern Tour: A Rejoinder," 
Cânadian Journal of Economics and Political Science, 31, (February, 1965), 
p. 125, note 4.) Johnson and most other economists would call these 
"variations" excess reserves (H. G. Johnson, "Johnson's Northern Tour: 
A Traveller's Guide Past the Marshes;·" Canadian Journal of Economies 

and Political Science, 30, (August, 1964), pp. 435 -438) . 
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"excess cash for all banks together cannot be increased or dlminished 

. 36 
(during the current month) w~thout action by the central bank,~:~' Marsh 

points out that the set of assets used to make the necessary adjustments 

is not total assets but a subset (consisting mainly of Canada bonds) which 

is capable ·of being bought and sold at short notice With"relatively small 

price variability. This is true, of course, of any banking system, but 

the Canadian system is distinctive in that the required adjustment in 

the 'cash-adjustment' set of as sets is not necessarily a function of current 

changes in total as sets (liabilities) because changes in assets generate 

no changes in required resèl;-ves in" the system in the current periode 

Because of this, the reaction by the banking system to changes in reserves 

cannot, in principle, be explained by examining aggregate excess reserve 

behaviour. Rather, it m"ust be explained by examining the variation in 

the 'cash adjustment~ subSèt of earning assets. 

Though the peculiar defiilitions of Legal and required reserves 

in Canada mean that the model must be estimated in an unorthodox 

manner, the mechanism by which the central bank controls the chartered 

banks is basically similar to that which exists in a system wherein 

required reserves and deposits are generatedsimultaneously. The central 

bank can make it easy or difficult for the chartered banks to meet the 

current reserve requirement by varying the" amount of excess Legal reserves 

in the system. The banks adjust to the availability of excess reserves 

36 . " D. B. Marsh, "Johnson's Tour of the Northe1'n Dominion'";:" 
p. 260, note 7. (Ernphasis in ol-iginal.) 



by changing the 'cash adjustment' set of assets. A persistent change in 

'cash a'djustment' assets then generates a substitution between these 

relatively liquid, low-yielding assetsand illiquid, high-yielding assets 

,(such as commercial and personà.l loans). This is the view put to the 

Porter Commission by the Canadian Bankers' Association: 

In deciding howmuch cash it should be holding at any moment of. 
~ime, a bank will be influenced.by the number of business ~ays left 
in the month, by the state of the money market, 'and by any cash 
gains or losses anticipated before the end of the month . 

. . , ~ ..................... . 
If a bank finds it is continually accumulating liquid assets (cash 
adjustment assets) after .accommodating current loan demands, 
it will at some stage begin to switch out of the liquid assets into 
less liquid ones seeking more profitable uses for its funds. In 
the opposite case, where it is continr.Lally disposing of liquid assets 
to me~t daily cash deficiencies, the bank win be forced sooner 
or later to dispose of less liquid assets, either to raise cash or to 
'restore holdings of liquid assets, and eventually it wiU have to 
adopt a more restrictive lending policy. How quickly a basic 
trend in the cash position of a bank influences its investment and 
lending policies de pends on the stock of liquid assets held by the 
bank, the rate at which the stock is changing, and the view of the 
bank of the intentions of the central bank. 37 

I conclude from this discussion of the literature and of the 

33. 

Canadian reserve requirement l'ules that: a) the excess reserves variable 

must bè considered to be exogenous in the Canadian banking system, 
. . 

b) because excess reserves are exogenous they cannot be assumed to 

. reflect the extent to which the banking system uses available cash 

reserves to purchase earning assets, c) bank portfolio behaviour must, 

37 See "Submis sions to the Royal Commission on Banking and 
Finance;",' Canadian Banker, 70, Supplement, (Spring, 1963), pp. 9-10. 



therefore, be explained by examining, directly, the variation in the 

components of total earning assets, and d) the quantity of excess 

reserves provided by the central bank in the current month affects 

the demand by the banking system for earning assets in the,current 

month. 

34. 
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.CHAPTER 3 

LIQUIDITY PREFERENCE BY BANKS AND THE 

NON-BANK PUBLIC 

. . 
. . 

Theory of Liquidity Preference: 

Since this. study inv()lves me in an attempt to explain the 

distribution of liquidassetholdings, on the part of banks and the non­

bank public, between ~on'~iIltérest"earning claim s with zero term to 

maturity (money) and interèst-earning claims with po~itive term to 

maturity (bonds)/ l outlineillthisChapter the theory of liquidity 

preference and the waylhavetested it. The results of the tests are 

reported in subsequent chapters~ 

': "': .. ' 

l assume that theindividualor institution wishes to hold 

a part of his portfolio ofwealth in assets which have no risk of default, 

and on this basis analyze the distribution of this subset of assets 

between those which have constant and those which have variable priees. 

Tobin has called this subset of assets investment balances (as opposed 

to transactions balances). They are "those (balances) that will survive 

IThe term to maturity characteristic simply states that, in 
general, money can be 'redeemed' at full capital value on demand while 
bonds can only be sold for their full capital value at some time in the 
future. In effect, this is to say that money has a 'iixed money priee' 
and bonds a 'variable priee'. 

35. 
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aH the\expected seasonal excesses of cumulative expenditures over 

cumulative receipts overthe year. ,,2 Thus, this analysis is concerned 

with the Keynesian 'speculative' and 'precautionary' demands for money. 

Indeed, it is arguable that current analysis of the distribution of liquid 

assets in portfolios is merely a formalization of the hypotheses outlined 

in the 'General Theory. Ii Keynes held that the speculative demand for 

money is a function of the expected future change in the long-term rate 

of interest - "What matters is not the absolute level of r but the degree 

of its divergence from what is considered a fairly safe level of r. ,,3 

Moreover, he appears to have recognized the existence of subjective doubt 

or uncertainty as a further variable influencing the speculative demand, 

for he notes that, 

If a need for liquid cash may conceivably arise before the expiry· 
of n years [the term tomaturity of the bond purchased], there is 
a risk of a loss being incurred in pu.rchasing~a long-term debt 
and subsequently turning it into cash, as compared with holding 
cash. The actuarial profit or mathematical expectation of gai'n 
calcu1ated in accordance with the existing probabilities - if it can 
be so calcu1ated, which is doubJ;ful - must be sufficient to compensate 
for the risk of disappointment. 

These two elements, expected return and risk of capitalloss, are held 

by the modern theory of portfolio selection to be important determinants 

2J • Tobin, "Liquidity Preference as Behavior Towards Risk, " 
Review of Economic Studies, February, 1958; reprinted in Monetary . 
Theoryand Pblicy, ed. by R. S. Thorn, (New York: Random House, 1966)~ 

3 J. M. Keynes, The General Theorv of Emplovment. Interest 
and Money, (London: MacMillan and Co. Ltd., 1957), p. 201. 

4Ibid• , p. 169. 
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of the distribution of a portfolio among various financial asset:s:. S l use 

Tobin' s exposition of the the ory. 6 

Both the risk of loss and the expected return on the total portfolio 

(bonds plus money) increase, the higher is the percentage of the portfolio 

invested in bonds. Tobin assu.mes that the investor is uncertain about capital· 

gains or losses and so bases his actions on ~is estimate of the probability 

distribution associated with the eJtpected capital gain. He further 

assumes that the estimated probability distribution of capital gains 

or losses always has an expected value of zero and is inde pendent of the 

level of the interest rate. This enables him towrite the expected return 

SOne might expect investors' utility functions to contain a variable 
representing expected prices of goods and serviées. This variable is 
certainly an important influence on the distribution of the total as set port­
folio. However, since both categories of assets being considered here are 
denominated in nominal terms, expected prices could only influence the 
distribution of this subset of assets via their influence on the expected rate 
of return over the relevant holding period, of which they may well be a 
component. 

6J • Tobin, "Liquidity Preference as Behavior Towards Risk. " 
Discussing Keynes' contribution to the theory, Tobin states that "when he 
[Keynes] refers to uncertainty in the market, he appears to mean disagreement 
among investors concerning the future of the rate rather than subjective 
doubt in the mind of an individual investor." (p.l83~) If this is true, then 
a risk variable does not enter the demand functions and the individual would 
never hold both bonds and money in his portfolio since an expected faH in 
interest rates (leading to capital gains) would result in the entire portfolio 
being invested in bonds and, conversely, an expected rise in ratesw,?uld 
result in investment of the portfolio in money. Hence, the assumed :tnegatively­
sloped liquidity preference curve must be regarded as an approximation t6 
a step nmction aggregating over individuals with diverse expectations about 
future rates. The shape of the curve m.ay still be reasonable, a priori, since 
the greater are current rates the greater the number of individuals .who may 
be assumed to expect a faH in the rate, hence the lower the amount ·of money 
demanded; see Tobin, pp. 180-182. 
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on the portfolio as the product ofthe·current level of the interest rate 

and the proportion of the portf0lio invested in bonds. Since, 

R . = B (r + g) , 
M +B .' 

where, 
R = earnings on the portfolio of 

money.and bonds, 
M = money. holdings,' 
B = bond holdings', 
r = rate of interest, 
g = capita~ gains, . 

and since E (g) = 0, then, 

E(R) B . 
= M + Br = UR, 

where, UR = expected return. 

(1) 

(2) 

Tobin identifies the risk of the portfolio with the dispersion of possible 

returns, measured bythe expected standard deviation of return (GR). 

It is easily shown that, :7 

GR = B .6g 
M +B 

(3) 

7Frorn (1) above the amount of the return (R) on the portfolio is, 
B 

R = M + B (r + g). 

Therefore, 

(a) 

and 
2 . 2 2 

6 (r+g) = 6 r + 6 g + ,.cov. (r, g). 

Now, since 6; is zero by assumption, 
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Therefore, given the variables rand 6g, the proportion of bonds in the 

portfolio( B \ deter:mines both the expected return on the portfolio M+B}.· . 

(UR) and the associated risk (GR). 

Fro:m (2) and (3) above, it can be seen that, 

r 
6g 

(4) 

. so that _r_ . is the opportunity locùs of attainable co:mbinàtions of risk 
~g 

and expeCted return. Coupled withthe individual's indifference:map 

displaying his subjective atti~des towards expected return and risk, the 

opportunity locus deter:mines the opti:mal co:mbination of these variables 

for the investor, and the proportion of bonds in his portfolio. 

Since utility functions are subjective relationships, it is not 

practical to establish analytically the shape of the indifference curve for 

any individual investor. TobinB distinguishes two classes. 'Risk lovers', 

investors who are willing to accept lower expected return in order to have 

the chance of higher capital gains, have negatively sloped indifference 

curves (as in 14 of Figure 1). 'Risk averters' have positively sloped curves, 

2 
6 (r+g) = (b) 

Substituting (h) in (a), 

B 
so that GR = M + B • 6g. 

SIbid., p. 187. 



Figure 1 

INDIFFERENCE CURVES· 

40. 
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linear orcon~~x upward (IZ and 13) in the case of 'plungers' (indicating 

eithercon~tant ordecreasing marginal rates of substitution between 

expected return and variance of return) and concave upward (Iz) in the 
1 

case of 'diversifiers.' Intuitively, it seems probable that the preponderant 

number of investors 'will be not only 'risk averters' but'diversifiers'. On 

this introspective basis the expected return should enter positively and 

risk negatively in a demand function for bonds. 

The argument can be summarized and the interrelationships 

amongexpected return, risk and the distribution of the portfolio shown 

by using a dia gram taken from Tobin. 'In Figure Z$ the standard deviation 

of return on the portfolio is measured on the X-axis, expected return is 

on the positive segment of the Y -axis and the distribution of the portfolio 

between money and bonds on the negative segment. 

The assumed risk-averting, dive r sifying, nature of the investor's 

utility function is embodied in the positively sloped, concave upward shape 

of the indifference cu±Ves (Ii). Opportunity loci facing the investor with 

slopes equal to the ratio of the current interest rate to variance of bond 

price [(4) above] are shown by the rays Li. (3) lOabove states that the risk 

on the portfolio and the distribution of the portfolio are related by the factor 
, ' 

Gg. This proportionality is shown, for different 6g, by OAI and OAZ', To 

9'Ibid., p. 195. 

lONote that by (3) where the total portfolio is invested in bonds, 
then 6R = Gg. 
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Figure 2 

DISTRIBUTION OF MONEY AND BONDS 
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maximize utility the investor will choose the portfolio consistent with the 

combination of (~R, 6R) given by the point of tangenèy of the opportunity 

curve' and his indifference curve •. Thus"for opportunity curve LI where 

the expected rate of return on bonds is randthe associated risk is 6g,the 

investor'withindifference map given by the curves Ii will hold the fraction 

of his portfolio in bonds given by BI. 

Consider the effect on the distribution of the portfolio of changes 

in the rate of interest andtheexpected variabilityof bond priees (6g) 

respectively. Assume first that the rate of interest is halved. This 

reduces the slope of the opportunity curve by one-half (to _r_'_ ) so that the 
. , Z6g 

new curve is LZ. The investor is forced to'a lower indifference curve (IZ) 

and reduces the proportion of the portfolio held in bonds to BZ. Since 6g 

has not changed,the effective OAi isOAl. 

Now consider the effect of holding the interest rate constant 

but assuming a doubling of 6g. The opportunity curve shifts, as before, 

. to LZ but now there is also a shift in the relationship between M! Band 

Ç;R. The slope oi OA is halved "so that the "( M ! B' ~) relationship shiits 

to ~AZ; the risk associated with any given portfolio is now doubled.1.1 Hence, 

the proportion of bonds in th~ portfolio declines to B3 from B l' a much 

greater dec1ine than occurred when the interest rate was halved. This 

Il: B = SR From (3),it is known that 
M + B 6g 

Taking the de rivative 

d(M! B» gives the slope of OA equal to ~g • 
è 6R 

Clearly, doubling 6g 

halves the slope. 
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example i1lustrates the potentially'large independent effects which a change 

in risk (or uncertainty associated with a given expected interest rate) can 

exert on portfolios. 

Risk in Canadian FinancialMarkets: 

Little researchhas been done in investigatingthe influence of 

changes in risk on the opportunity s~t of expec1:ed returri-risk combinâ.tions, 

an,dhence on the composition of investors' portfolios. The implicit 

assumption usually made is that risk, however measured,is relatively 

constant, an assumption which, in many cases, is probably a tolerable 

approximation to reality. However, there is evidence tosuggest that 

investors' estimates of risk may have been sufficientlyvolatile in Canada 
, ' 

within the sample period l use to warrantexamination of the validity of 

this assumption. Specifically, l am concerned with the disruptive effects 

on financial markets associated with the Conversion Loan of 1958. 

The Conversion Loan took place in the third quarter of 1958 

when 

It was decided that in order to c1ear away the substantial blocks 
of Victory Bonds which were approaehing maturity and to restore 
confidence in Governinent Bonds, aU the Victory issues should 
be converted into longer term securities. During a two-month 
campaign from mid-July to mid-September reminiscent of the 
War Bond drives, $5,806 m;i.Uion of the four conversionissues, 
representing 45 per cent of the ,out standing market debt, were 
issued in exchange for the Victory Bonds. •• The dec1ared objective 
was conversion of aU Victory Bonds, inc1uding the issue with final 
ma tu rit y in 1966 which wa s not eaUô.ble until 1961, and to achieve 
this end the terms were made extremely attractive and the operation 
was presented as a patriotie endeavour whieh deserved unanimous 
support. Moreover, the priees of the Victory Bond issues were 
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raised and fixed at very attractive levels so that throughout the 
operation and for som.eweeks thereafter the Bank of Canada had 
to support bond. prices in the face of a rapid upward adjustm.ent of 
interest rates in the United States. 12 

Discussing the loan, Ful,lerton has noted that 

Bonds were sold ta m.any people and institutions on an em.otional 
and not a rational basis •••• in the event the predictable result 
occurred. Those who had been holding short-term. bonds for 
short-term. reasons, and had been induced to buy conversion issues 
for reasons of patriotisln, pressure or publicity, in ensuing rn,onths 
m.ade every effort to re store their portfolio position to its original 
shape by selling longbonds and buying shorts. 13 

The Conversion Loan hadtheeffect of in'crëasing the average 

term. to m.aturity of Governm.ent of Canada, debt~held"by th~ general public, 

from. about eight years ~n the early part of 1958 to a1m.ost fift~en~,y,ears in 

Septem.ber 1958. 14 

Professor C: L. Barber conc1ude's, after exam.ining a scatter 

diagram. of interest' rates plotted against the ratio of m.oney stock (dem.and 
. . ... : . 

deposits plus currency) to GNP, that 

it is ••• evident that there was a sharp change in the underlying 
relationship between these two variables in the interval from. the 
second to the fo'urth quarter of 1958. TJ.1is was, of course, the 
period during which the Conversion Loan was carried out. It seem.s 
c1ear that one of th~im.portant effects of the Conversion Loan was 
to increase substantially the public' s dem.and for cash. Individua1s 
and financial institutions who were induced to exchange short-term. 

l2Report of the Royal Com.m.ission on Banking and Finance, 
(Ottawa: Queen' sPrinter, 1964), p. 454. Henceforth this Report will 
be cited as "Porter Report. " 

l3D • H. Fullerton, The Bond Market in Canad~ (Toronto: The 
Carswell Com.pany Lim.ited, 1962), pp. 252-253. 

l4Bank of Canada, Statistical Sum.m.ary Supplem.ent, 1966, p.5l. 
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securities for the much longerterm and less liquid Conversion Loan 
bonds would naturally want to hold more cash inthe f1ortfolio to 
prevent a serious decline intheir liquidity position. 5 

Econometrie tests·for the effects of the Conversion Loan have, 

thus far, used the average te'rm to maturity of the publicdebt, as an 

index of the 'liquidity' of Canada bonds, in derr.land equations for either 

demand deposits orthe total money stock. 16 This'variable has been 

found to exert a significant influence, in the expected (positive) direction, 

on thedemand for money, as is illustrated in the' following equation: 17 

lnMl = .17 -.04lnr1 +..13lnY + • 004D + • 861nMt_I ' 
(.4) .(4. 0) (2. 2) (2. 0) (9.6) 

where, 
ln = 
Ml = 
rI = 
y = 
D = 

-2 
R =.98, 

natural logarithm, 
demand deposits plus currency held by the public, 
3-morith Treasury Bill rate, 
GNB 
averàge term to maturity of public debt held by, 
the public. 

l think it questionable, on theoretical and e~pirièa~ grounds, 

whether the average term to maturity'variable lS an adequate !indéic of 

15 
C. L. Barber, A Brief to the Royal Commission on Banking 

and Finance, March 22, 1962, p. 5. 

l6See H. T. Shapiro, "The Canadian Monetary Sector: An 
Econometrie Analysis, " (unpublished Ph. D. dissertation, Princeton 
University, 1964); I.A. Stewart, "A Quarterly Econometrie Model of 
the CanadianEcon0my, 1951-1962," (unpublished Ph. D. dissertation 
Cornell Ùniversity, 1966), pp. 73-79; H. G~ Johnson and J. W. L.Wiride.l', 
Lags in the Effects of Morietary Policy in Canada, Chapter 8. 

17 This equation is taken from H. T. Shapiro, "The 'Canadian 
Monetary Sector: An Econometrie Analysis, " p •. 32. The equation was 
estimated from quarterly~ seasonallyadjusted, data for the period 1955 
to 1962. Figures in parentheses are 't' values. 
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the 'liquidity' of Canada bonds. A financial asset' is liquid if it can be , 

sold at any time forits full capital (par) value. Money has this property 

but, in general, bonds do not. In terms of Tobin' s theory, the investÇ>r, 

faced wlth the decision whether. to invest a pool of funds in money or bonds 

over a given period of time, m.ust form an estimate of the probability 

distribution of future bond prices. Assume, as Tobindoe,s, that the 

probability distribution is such that it can be described by two'parameters, 

its expected value and a measureof its dispersion. If the dispersion of 

the distribution were zero (i. e. if the 'expected value of future bond prices 

had a probabilityof one), then bonds wo~dbe as liquid as money over that 

particular holding period. Bonds decline in 'liquidity', relative to money, 

as the disper'sion of the probability distributionincreases. Ide'ally, therefore, 

a measure of bond 'liquidity' should represent the dispersion of the estimated 

probability distribut~on of future bond priees. 

Bince no information isavailable about how dispersion should be 

de fine d, it is convenient to assume that the probability distribution is 

normal, 'so that its dispersion is measured by the standard deviation or 

variance. There is a further problem in that no data are available which 

measure investors' estimates of future bond price variability. Hence, a ' 

further assumption must be made about how these estimates are generated, 

from present and past experience. 

The average term to maturity of public debt indicates, in a crude 

way, the 'average' price variability of the out standing stock of public debt 

because bond prices fluctuate more (for given changes in yield to maturity), 
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the longer is the term to maturity of the bonds. It is a crude measure 

because there is not a one-to-one relationship between price variability 

and term to maturity. An increase in the average term to maturity which 

results from a substitution of, say, three-year bonds for two-year bonds, 

will produce a greater increase in price variability than will a substitution 

(of the same amount) of fifteen-year for fourteen-year bonds. 18 The 

average term to maturity of the debt will change by the same amount no 

matter which of these substitutions takes place. The non-linearity of the 

relationship between bond price variability and term to maturity is 

illustrated in Figure 3. Price variability is represented by the variance19 

(calculated from quarterly data, over the period 1955-65) of one-year 

holding-period yields on representative bonds of various terms to maturity. 20 

18For mathematical proofs of these propositions, see B. G. Ma1kiel, 
The Term Structure of Interest Rates, (Princeton', N. J.: Princeton 
University Press, 1966), pp. 53-57. The inadeC,luacy of the average term 
to maturity in this respect has been noted by D. G. Luckett, "Maturity 
Measures of the Public Debt," Quarterly Journal of Economics, 78, 
(February, 1964), pp. 148-157. 

191n aU of my work 1 use variance, rather than standard deviation, 
as a measure of risk. For my purposes, variance is a better measure 
since standard deviation exaggerates the non-linearity in the variability­
term to rriaturity relationship. In analyzing portfolios, the standard 
deviation may be preferred since, fora given set of securities and earnings 
experience, it bears a constant relationship to the size of the portfolio 
(the ratio of standard deviation to size of portfolio is constant) whereas the 
variance to size ratio is variable; see H. Markowitz, Portfolio Selection, 
(New York: J. Wiley and Sons, 1959), pp. 78-82. 

20 The holding-period yield incorporates capital gains or losses as 
well as coupon income. The series for a bond of given maturity was 
constructed from 'representative yield' series, assuming the coupon rate 
to be constant at 4 per cent. Therefore, the variance in the serie 13 of 
ho1ding-period yields is solelya result of price variability. The assumption 
of a one-year holding-period is arbitrary. Obviously the length of the 
ho1ding-period varies with each investor. The methods used to construct 
the 'representative yields' and the holding-period yields are discussed in 
Appendix A. 
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. Figure 3 

YIELD· VARIABILITY (1955-1965) AND TERM TO MATURITY 
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The average term to ;naturity variable would have to take account of 

this changing rate of change of price variability in order to be an adequate 

representation of average price variability.* l do not attempt to construct 

such a variable, partly because it is not obvious how it should be done, 

but mainly because movements of the liquidity preference curve of the 

general public in recent years seem to. be inconsistent with movements 

in the maturity distribution of the public debt ovelothe same periode 

l first examine ·movements in the maturity distribution of the public 

debt during the period 1957 to 1965. Because of the inadequacies of the 

summary measure (average term to maturity) l examine, in addition to 

this, the actual changes in the maturity distribution,in order toattempt to 

form a better impression of.the resulting movements of the variability of 

bond prices.· Table 1, b.elow, shows the absolute and relative distribution 

of Canada debt heldby the general public at various dates during the 

1957-1965 periode The average term to maturity of the debt is shown on 

the bottom line. It can be se en that the average term to maturity of the 

debt dec1ined to some extent during the period 1958-1965. Over the 

whole period following the Conversion Loan, however, it remained high 

relative to the pre-loan level of seven years. Examination of changes in 

the maturity distribution in Table 1 indicates that debt management 

operations have been conducted throughout the maturity range. Comparison 

)'~Given the shape of the variance-term to maturity relationship in 
Figure 3, however, average term to ma tu rit y would probably be an adequate 
approximation to movements along the curve unless changes in the composition 
of the debt were concentrated at one of the extremes of the maturity scale. 
That this was not the case in Canada is shown directly below. 
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TABLE 1 

GOVERNMENT OF CANADA DIRECT AND GUARANTEED 
SECURITIES HELD BYTHE GENERAL PUBLIC 

Dec. 1957' Dec. 1958 Dec. 1960 Dec. 
$ milL % $ niill •. % $ mill. % $ mill. 

Treasury Bills 289 4.8 415 6.9 549 7 .. 4 157 
0-3 years~ 1,859 31. ·1 1,238 20.6 1,761 23.8 1,423 
3-5 years 704 11.8 184 3. 1 586 7.9 461 
5-10 years 1,970 33.0 666 11. 1 559 7.6 1,550 
10 yearsand 
over l, 153 19.3 3,509 58.3 3,954 53.3 3,404 

Total 5,975 100.0 6,012 100.0 .7,409 100.0 6,995 

Average term 
to maturity (years) 7.0 13.3 11. 5 

1965 . 
% 

2.2 
20.3 
6.6 

22.2 

48.7 

100.0 

10.3 

Source: Bank of Canada, Statistical Summary Supplement, 
1966, p. 51. 

of the distribution at the end of 1957 and 1958 indicates that debt with over 

ten years to maturity increased substantially at the expense of aU other 

maturity classes (with the exception of Treasury Bills, which showed a 

slight increase) as a result of the Loan. The distribution for December, 

1960, shows that subsequent debt management operations reversed a part 

of this shift with the ·0-3 and 3-5 year classes increasing, and both 5-10 

year and over ten year groups declining. Changes in the 1960-1965 period 

resulted in a very large relative increase in the 5-10 year group, an increase 

achieved at the expense of both long (10 years and over) and short bonds 

(mainly Treasury Bills). Since the changes in the maturity distribution have 

consistently resulted from changes in most maturity groups, it wou1d appear 

that the average term to maturity is a reasonable index of the associated 
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changes in average bond price variability. If this is so, the conclusion 

can be drawn that average price variability (associated with movement 

a10ng the variance-term to maturity curve) was still high in the period . 

1960-1965, relative to its pre-ConversionLoan 1evel. 

By 1960, however, Barber' s liquidity preference curve had shifted 

back to its pre-1958 position. A scatter diagram, of the type used by 

21 
Ba±ber, is shown in Figure 4. The interest rate on short-term Canada 

bonds is plotted (on the Y- axis) against the ratio of currency (outside 

banks) and demand deposits to GNP. The quarter1y observations for the 

period 1955-1965 are plotted in three groups corresponding to, a)the period 

prior to the Conversion Loan (IQ 1955 - 3Q 1958), b)the period from 

the fourtnqu:a.rter of 1958 through the fourth quarter of 1960, and c)the period 

from 1961 through 1965. It will be noted that the first and third groups of 

. 22 
observations lie, approxlmate1y, on the curve AA. The second group 

of observations, generated during the period immediately following the 

Conversion Loan, lie on a curve (BB) which is upward and to the right of 

AA. It appears, the:p, that the effects of the Conversion Loan had been 

dissipated by the end of 1960, notwithstanding the fact that the average 

term to maturity of the public debt (and presumably, the average price 

variability of the debt) remained high relative to its pre-Conversion Loan 

21Barber used a 10ng-term interest rate. l argue, in Chapter 5, 
that a short-term rate is relevant to the demand for money, so l have 
used a short rate in Figure 4. 

22The curves are drawn freehand. The extreme observation, for 
the third quarter of 1962, was a resu1t of the exchange crisis. 
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During the course of my investigation into the possible effects of 

the Conversion Loan on financia1 asset holdings, l observed that, in 

addition to the sharp increase in the average term. to m.aturity of the public 

debt in 1958, there was a m.arked increase in the price variability of bonds 

over the who1e m.aturity range at the beginning of 1958. In term.s of the 

variance-term. to m.aturity re1ationship shown in Figure 3, the change in 

average term. to m.aturity represents a m.ovem.ent a10ng the curve, while 

the change in price variability of a given m.aturity represents an upward 

shift in the who1e curve. Changes in the price variability of bonds of a 

given m.aturity will affect the distribution of liquid assets in investors' 

portfolios if they affect investors' estim.ates of future price variability. 

l assum.e that expectations of future price variability are generated from. 

present and past experience. 

The shifts in the curve are illustrated in Chart 1, which shows the 

changing variance of a one-year ho1ding-period yie1d on a bond with 

five years to m.aturity. 24 It is evident that the variance was sm.all 

23It is possible that the effects resu1ting from. the increased term. to 
m.aturity rem.ained and that there were other reasons for the observed shift 
in the curve. A po·ssibility that occured to m.e fs that the increased avail­
ability of interest-earning bank deposits at this tim.e caused investors to 
reduce their holdings of currency and dem.and balances (see Chapter 5, p. ,a~ ). 
l tested this hypothesis in m.y dem.and deposit equation by entering a dum.m.y 
variable with a value of one beginning in the first quarter of 1961. The 
variable was not significant at the 10 per cent 1evel. 

24The series shows the four quarter m.oving variance of the one-year 
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throughout the period 1950-1957. It increased markedly in 1958 and 

remained large through 1960. From 1961 to 1965, the variance was of 

the same order of magnitude as in the 1950-1957 periode 

It is a reasonab1e conjecture that these changes in bond price 

variability were a result of changes in the importance attached to interest 

rate stability by the central bank ;.in· its conduct of monetary policy. As 

. 25 . 
has been noted e1sewhere, the Bank of Canada appears to have been more 

concerned with' the money supply than wi th interest rates in the period 

1958-1960. 26 Clearly, with the money supp1y (chartered bank deposits. 

plus currency held by the public) fixed at a level which the central bank 

considera appropriate, variation of demand and supply pressures ~n 

holding-period yie1d. Itis calculated, for period t, as follows: 

'3 - 2 
~ (11It-i- r H) 

i=O 
4 

.)1 

where, .:JI = one-year holding-period yield on a five-year Canada bond, 
111 = average of 111 over periods t to t-3. 

When this study had been virtually comp1eted l saw a the sis by A. Breton 
("Demand for Money in Canada, 1900-1959," Columbia University, 1965), 
which contains an ana1ysis of uncertainty similar in sorne respects to that 
contained in this thesis. In particular, Breton (who uses annual data) constructs 
a variable, to measure shifts in the variance-term to ma tu rit y curve, defined 
as "the standard deviation of the long-term Government of Canada bond yie1d, 
calculated by taking'the month-end deviations from the average of month ends 
centered on June 30th of each year." (Breton, p.lll) •. 

25J . H. Young, "Credit Conditions and the Bank of Canada, " The 
Canadian Banker, 74, (Spring, 1967), pp. 198-201. 

26The Governor stated in his Report for 1959 that "the primary function 
of a central bank is to regulate the quantity of money." Bank of Canada, 
Annua1 Report, 1959, p. 3. 
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financial markets will be reflected in greater variability of interest rates 

than would be the case if the authoritieswere to operate to achievea given 

interest ratetarget. The change of Governors in mid-196l appears to 

have been accompanied by a shift in emphasis toward an interest rate or 

'cl"edit conditions' approach: 

The operations of the Bankof Canada exert their influence on the level 
of demand for goods and services through their effect on credit conditions. 
By credit conditions is meant the whole range of termsand conditions 
affecting borrowing and lending and the purchase and sale of financial 
assets: the level and structure of securities price,s and yields, institu­
tional lending and deposit 'rates, and the variousrequirements ••• 
which lenders require of borrowersas a conditioll of making funds 

il bl 27 '. . ava a e ••• 

The obsefved behaviour of 'the public' s· demand for money is consistent 

with the movements, over tim:e, of the v:ariance-term to maturity curve. 

Since it does not appear to be consistent with all post Conversion Loan move"; 

ments along the curve, l think it doubtful that the average term to maturity 

variable can adequately capture the observed effects of debt management 

operations on finandal markets in the period since 1960. l have, therefore, 

tried each of the two variables discussed (average term to maturity of the 

debt and variance of holding- period yield on a single maturity) in relevant 

equations in an attempt to find the best specification of uncertainty. These 

two variables represent different dimensions of uncertainty and, theoretica11y, 

both should be included in a . given demand equation, In fact, howeve r, a11 

27Evidence of the Governor Before the Royal 'Commission on Banking 
and Finance. Bank of Canada, 1964, p. 119. See also Young, "Credit 
Conditions and the Bank of Canada. " 
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major movements in the two series occurred at the sametime (between 

1958 and 1960) so that it seemed highly unlikely that both would contribute 

significant1y toexplanations of bank and public holdings of financial assets. 

Therefore, l view these two variables as. substitute, summary, measures 

of uncertaintY. .In view of the fact that variance of holding-period yields 

seems to bear à closer. re1ationship tomoney holdings of the public than 

average term to maturity in the period since 1960., it is poSsible that the 

average term to maturity would performbetter (interms of It' values) 

over the whole sample period but that the coefficients generated in an 

equation using this variable would be significantly different over the two 

sub-periods (1955-60 and 1961-65). To guard against this possibility 

l test for stability of the coeffidents, over these sub-periods, in those 

equations where the average term to maturity gives a better Ifit l than the 

variance. 28 

Measurement of Interes.t Rate Expectations: 

In practice, the convenient theoretical assumption that expe cted 

capital gains are zero is hardly likely to ho1d, so that an attempt should be 

made to take expectations of future rates into account in specifying demand 

equations for liquid assets. 29 

281 use the· Chow test for this purpose. See J. Johnston, Econometrie 
Methods, pp. 136-138. 

29Most econometric research to date ignores the potentially large 
effects of rate expectations. Exceptions to the ru1e are: S. M. Go1dfeld, 
CommerCial Bank Behavior, Chapters 2 and 3, and H. T. Shapiro, "The 
Canadian Monetary Sector, '! Chapter 1. 
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Thè theory of the term structure of rates has long held that the 

spread between long and short rates is deterrnined by investors' 

expectations of future rates. Clearly, if the rate structure is deter-

:m.ined in large measure by expectations of future rates, these expectations 

should .also play an important role in de:m.and (and supply) functions for the 

financial assets involved. The initial formulation of term structuretheory 

held that the current long rate depends on investors' expectations regardmg 

30 
future short rates. More recently, it has been argued that the term 

structure of rates may be explained by assurning that investors hc>1d 

expectations about the generallevel of rates in the future. Estimates of 

these expectations, esti:m.ates of the attached probabilities, and the mathe-

:m.atical relationships between bond prices, yields and term to :m.aturity are 

fi o 0 d 0 h f 0' Id 3i L\Th 0 0 1 0 d su lClent to eterrnlne any sape 0 Yle curve. ~ e emplrlca eVl ence 

32 
seems to be consistent with both of the se hypotheses. Indeed, it has been 

shown that the implications of both the Hicks-Lutz and Malkiel hypotheses 

are that holding-period yields on securities of all maturities will be equalized. 3 . 

30J • R. Hicks, . Value and Capital. (Oxford: Oxford University Press, 
2nd edition, 1946); F.A. Lutz, "The Structure of Interest Rates," Quarterly 
Journal of Economics, 54, (November, 1940). 

31 . 
See B. C. Malkiel, The Term Structure of Interest Rates. 

32Ibid., Chapter 4; David Meisel:m.an, The Term Structure of Interest 
Rates, (Englewood Cliffs: Prentice-Hall, Inc., 1962). 

33D • G. Luckett, "Multi-Period Expectations and Term Structure of 
Interest Rates, " Quarterly Jo~rnal of Economics. 81, (May, 1967), pp. 321-329 



60. 

l think. it more reasonable to assume that investors estimate the 

future generallevel of interest rates rather than a succession of future 

short rates. 34 Furthe~, l use a long rate as a proxy for the level of 

interest rates, though theoretically there is no reason why a short-terril 

rate could not be used. 

l have drawn hypotheses about the formation of expectations from 

the work of Keynes and Duesenberry. l noted above that Keynes argued that 

investors form their expectations about future interest rates on the basis 

of the discrepancy between the current level of rates and the long run, histo-

rical, level. Duesenberry has pointed out that, on a priori grounds, there 

. is no reason why the LKeynesiariJ argument should not be turned 
the other way . .. it would not •.. be surprising if it turned out that a 
rise in rates led to an expectation of a further rise and vice versa. It 
is almost certainly true that most persons who take an interest in security 
prices will be influenced by both types of consideration. 35 

34A recent survey of interest rate expectations of large financial 
and non-financial companies, in the United states, suggests that the 
evidence is consistent with this assumption: " ... some investors are 
willing to estimate bond rates, but not LTreasuryJ. bill rates, one and two 
years hence .... This suggests ... that individuals may be more likely 
to estimate long rates over the short run than short rates over the long 
run." (Emphasis in original.) See E. J. Kane and B. G. Malkiel, "The 
Term Structure of Interest Rates: An Analysis of a Survey of Interest­
Rate Expectations," Review of Economics and Statistics, 49, (August, 
1967), pp. 347 -348. This evidence may mean simply that investors' 
holding periods are short. If this is true, the case for the approach used 
here is st re:t:lgthened. 

35 
J. Duesenberry, Business Cycles and Economic Growth, 

(New York: McGraw-Hi11 Book Company, Inc., 1958), p. 318. 
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In testing these hypotheses l use a method devised by DeLeeuw for 

use in his work on the term str~cture. 36 DeLeeuw s~ggests that the 

'normal' rate hypothesis might be represented by the difference between 

the current long-termrate and a moving. average of past rates, while . 

the Duesenberry(extrapolative) hypothesis 'might be represented by a 

similar variable with greater weight being attached to morerecent values 

of past long-term rates •. In some of my test~g l follow DeLeeuw directly 

by using variables of the followingform: 

where, 
rL = long-term. rate of interest, 

X. = weighting factor, 0~X.<1. 

The weights (X.i ) are norm.alized by multiplying each by the reciprocal of 
, . 

their sum.. In testing the 'normal' (regressive) rate hypothesis the weighting 

factor (X.) should take on values close to unit y; for the extrapolative hypchesis 

the values should be closer to zero. The strategy is to use different values 

of X. in both extrapolative and regressive variables and to pick the combination 

which performs best in term.s of expected signe and 't' values. 

DeLeeuw' s method can be reformulated so that a distributed lag can 

. be fitted directly to past rates with less a priori specification of the weighting 

factor. Much of my testing of the interest rate expectations hypotheses is 

36Frank DeLeeuw, A Model of Financial Behavior.i'.J pp. 500-501. 
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done using the Almon technique (described in Chapter 1) to estimate the 

distributed lag which is implied by DeLeeuw' smethod. 37 

To, derive the expected shape of the distributed lag~ note, first, 

that in DeLeeuw' s niëthod of testing the expectations hypotheses the 

demand function of investors for govemment bonds is: 

Gl? 
J 

n n, 

= fi + 13l(rL-E NirL(t-i) - 13Z(rL-!:Eir L(t-i» + 'VV, 
i= 1 i=l ' 

where, G~ = amount of bonds demanded by investors j, 

rL = current yield to maturity on long-term 
bonds, 

jo ~ ° 

Ex,l 
i=l 

= 'normal' and 'extrapolative' 
weights,' respectively, 

v = a vector of other relevant variables. 

Removing brackets and collecting terms yields: 

GY? 
J 

n 

= 0 + (131-13z)rLt + E(13ZE i -131 Ni)rL_i + 'VV 
i=l 

(1) 

(Z) 

Now a priori the weights (Nit Ei) on past values of the rate are. expected 

to have the patterns shown by E and N on Figure 5. Taking the difference 

(E-N), the combinationof regressive and extrapo1ative expectations is 

expected to be reflected in the U-shaped lag pattern given by (E-N). The 

minimum point on the lag distribution occurs where E equa1s zero and the 

distribution should tail off to zero where N equals zero. It is impossible 

to know intuitively whether the signs on the lag coefficients should start 

37My adaptation of DeLeeuw' s method follow s that used by MOd,igliani 
and Sutch in their test of the deterInÏnants of the term structure of rates. 
See "Innovations in Interest Rate Policy," American Economic Review, 56, 
(May, 1966), pp. 185-188. 
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ôut being positive or whether aU coefficients should be negative; this 

depends on whichj3 coefficient is larger. If the dominant element in the 

formation of expectations is extrapolative then the E curve would be 

above N and the weights'woUld start out positive (crossing zero where 

E=N as in Figure 5). On the other hand, if expectationswere predominantly 

regressive then the N curve could lie above ,E and alliag weights could be 

negative. Since the coefficient on the current rate i.â ,(131-132) a negative 

sign is consistent with a lag distribution beginning with positive coefficients. 

This illustration uses a demand function for bonds; in considering 

the demand for 'fixed, priee' financial assets which are alternatives to bonds 

(e. g. " time deposits), a reversaI of the signs on 131 and 132 shOUld result 

so that the shape of the distributed lag will be an inverted U. 

Therefore, in estimating the distributed lag by the Almon technique, 

at least a second degree polynomial should be used and the 1ag distribution 

constrained to,'zero after a finite number of periods. Clearly the degree 

of polynomial and the length of the lag are arbitrary; these are chosen on 

the basis of 'best fit' in terms of the shape of the distribution, coefficient 

of multiple determination and the 't' values. 



CHAPTER 4 

BANK DEMAND FOR EARNING, ASSETS 

Introduction: 

The discussion of the Canadian legal restraints and review of 

the literature in Chapter 2 led to the conclusion that bank detnand for 

earning assets cannot 'be summarized. in a single equation represen'ting 

demand for excess reserves,since this variable must be regarded as 

exogenous in the Canadian syste:i:n. This means that a set of demand 

equations must be estimated for the components of earning assets. 1 have 

not extended the scope of this thesis to deal with the whole portfolio but 

have concentrated on isolating the demand determinants of the most 

important asset classes, measured in terms of size and analytical interest. 

The composition of the aggregate bank portfolio is shown in 

Table 2 as of the end of 1956, 1960 and 1965 - the beginning, middle and 

terminal date s of the sam:ple period. 

Comparison of 1956 and 1965 gives a fair indication' of recent' 

trends in the portfolio. The distribution of total assets is similar in 1956 

and 1960. The end of 1956 was close, to a business cycle peak and Dec­

ember, 1960 to a trough, so that the portfolio is biased in favour of 'TIotall 

wans at the former date and in favour of More Liquid Assets at the latter 

65. 



More Liquid Assets 
Reserves 
Day Loans 
Treasury Bills 
Net Foreign Assets 
Call Loans 
Canada Bonds 

Total Leans 

General Loans 
Business 
Persona! 
Farm 
Other 

Other Loans 
Inatalment Finance Cos. 
M1micipalities 
Grain + C.S.B. + Provinces 

Mortgage Loans 

Non-Canada Secarities 

Total Assets 

Z.765 (Z6.8) 
786 ( 7.6) 
357 ( 3.5) 

90 ( .9) 

394 ( 3.8) 
177(1.7) 
636 ( 6. Z) 

TABLE Z 

COMPOSITION OF TOTAL CHAR TERED BANK ASSETS 
$ Millions (0/0 of Total Assets) 

December 1956 December 1960 

3. 645 ( 35.4) 4.4Z8 ( 34.6) 88Z ( 8.6) 99Z ( 7.8) 
74 ( .7) 112 ( 1.3) 

740 ( 7. Z) 967 ( 7.6) 
117 ( 1.1) 71( .6) 
157 ( 1.5) 138 ( 1.1) 

1.675 (16. Z) Z.088 (16.3) 

5,698 ( 55.3) 7.367 ( 57.6) 

3.998 (38.8) 5.031 (39.3) 
3. ZZO (Z5. Z) 
1.199 ( 9.4) 

4Z0 ( 3.3) 
194 ( 1.5) 

1. Z07 (11.7) 1.365 (10.7) 
371 ( Z.9) 
Z17 ( 1.7) 
777 ( 6.1) 

493 ( 4.8) 971 ( 7.6) 

964 ( 9.3) 1.005 ( 7.8) 

10.308 (100.0) 1Z.800 (100.0) 

~ Bank of Canada. Statistica1 Summarv. Supplement 

f' 

5.6Z7 (30.3) 
Z. 801 (15. 1) 

804(4.3) 
Z85 ( 1.5) 

5Z7 ( Z.8) 
5Z1 ( Z.8) 
505 ( Z.7) 

December 1965 

5.493 ( Z9.6) 
1.417 ( 7.6) 

Z51 ( 1.4) 
1.357 ( 7.3) 
- 117 (-.6) 

Z08 ( 1.1) 
Z.377 (lZ.8) 

11. 885 ( 64. 0) 

9.517 (51. Z) 

1.553 ( 8.4) 

815 ( 4.4) 

1.191 ( 6.4) 

18.570 (100.0) 

0' 
0' 
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date. Since 1956 the banks have increaséd œèJtàl Loans at the expense 

of More Liquid Assets' and Non-Canada Securities (mainly provincial, 

municipal and corporate bonds), withthe ratio of Total Loans to Total 

As sets increasing from 55 per . cent to 64 per cent and the More Liquid 

Asset and Non-Canada Securitiesratios declining from 35 per cent and 

9 per cent to 29 and 6 per cent respectively. 

Within the Mor,e Liquid Asset portfolio the largest relative 

decline has been in Canada Bonds. It is also noteworthy that the banks 

were net investors in foreign currency assets in 1956 and that the extent 

to which this asset has been used as an investment outlet has gradually 

dec1ined so that)by the end of 1965.)Net Foreign Assets were a source of 

funds for investment in Canadian currency assets, though the net foreign 

position has always been small in absolute and relative terms. 1 

The large relative increase in the Total Loan portfolio has 

occurred almost entirely in the Business wan and,especially,in the Personal 

Loan subsets of General Loans. Business Loans have increased from 

some 27 per cent of the total asset portfolio in 1956 to 30 per cent in 1965. 

Personal Loans have increased spectacularly, rising from 8 per qent of 

'rotaI Assets in 1956 to 15 per cent in 1965, an increase which is large1y 

attributable to the entry of the banks into the market for consumer 

instalment 10ans in the 1ate 1950's. 2 All other loans have been re1atively 

IFor a good descriptio~ of the foreign currency operations of 
Canadian banks see R. A. Shearer, "The Foreign Currency Business of 
Canadian Chartered Banks, " Canadian Journal of Economies and Politica1 
Science, 31~(August, 1965). 

2Porter Report, p. 127. 
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stable or d'eclining proportions of 'IbtalAssets during these years. 

Assets which may reasonably be expected to be explained 

endogenously are More Liquid Assets, Business Loans, and Personal 

Loans. Mortgage Loans exhibit only a slight declîning trend since 1960 

when the National Housing Act mortgage rate exceeded the 6 per cent 

ceiling on bank lending rates, thus forcing the banks out of the mortgage 
1 

market. 3 Hence, thereis no sense in making them endggenQu~,,(;even 

though, prior to 1960, these loans might be adequately explained 

stochastically using interestrates and bank portfolio constraints. Non-

Canada Securities exhibit virtually no·variance over the sample period, 

so that they also may justifiably be left exogenous. The remaining 

eiements of the loan portfolio are Other Loans and the Farm and Other 

components of General Loans (in Table 2). One element in the Other 

Loans group, loans to instalment finance companies, may reasonably be 

expected to be governed by the s.ame variables as determine Business 

lDans, so that these two categories could be added if a demand equation 

were inc1uded. 

There remains a set of miscellaneous loan assets, inc1uding 

most of the elements of the Other Loans category (loans to junior govern-

ments and grain dealers, loans for the purchase of Canada Savings Bonds 

- C. S. B. ) and the Other component of General Loans (which is made up 

of loans to religious, educational, health and welfare institutions). These 

assets form a relatively small part of earning assets and a proportion 

3prior to 1967 the banks were prohibited by law from entering the 

conventional mortgage market. 
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that has been declining over time from 8. 6 per cent in 1956 to 6. 0 per 

cent in 1965. Given the low probability of being able to formu1ate 

adequate su.pp1y and demand relations for the elements of this heterogen-

eous set, these assets ar·e also left as exogenous. The total may be 

. adequately projected by using seasonals and a time trend. The exogenous 

earning assets and their absolute and relative sizes are summarized in 

Table 3. 

TABLE,3 

~XOGENOUS EARNIN:G ASSETS 
$ Millions, (% of Total 'Earning Assets) 

Dec. 1956 pee. 1960 Dec. 1965 

Mortgage Loans 
Non-Canada Securities 
Other Loans 

493 ( 5. 2) 
964(10.2) 
813 ( 8. 6) 

971 ( 8. 2) 
1,005( 8.5) 

994 ( 8.4) 

815 ( , 4. 8) 
1,191 ( 6.9) 
1, 026 ( 6. 0) 

Total 2,270(24.1) 2,970 (25.2) 3,032(17.7) 

Source: Table~. 

More Liquid Assets: 

Consider first the subset of total assets entitled More Liquid 

Assets in Table 2. The set consists of non-interest earning cash reserves 

and earning as sets for which active secondary markets exist. Since cash 

reserves are an exogenous variable and since, in any case, one of the 
p 

things ta be explained is the distribution of these liquid assets between 

reserves and earning assets, l attempt ta exp1ain only the earning asset 

component of this group, (which will be referred ta from now on as earning 

liquid a~sets). Further, l assume that the e1ements of this class of earning 
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assets form a homogeneous group, i. e. 1 assume that a bank which 

desires tochange its liquid assets is indifferent to whether the change 

takes the form of Canada bonds or short-term loan assets (such as day 

loans). 1 think this is a tolerable assumption since Canada bonds and 

Treasury Bills so dominate the total (at the end of 1965 they accounted 

for 92 per cent of total earning liquid assets) thât they are like1y to be . 

the major çontributors to variance in t..'le series. Because of the dominance 

of Canada bonds in the total of More Liqu.id Assets, 1 consider the total to 

represent demand for this asset. 4 The supp1y of Canadabonds can safe1y 

be assumed to be exogenous· so that this market is represented by a single, 

demand, equation. 

The set of earning liquid assets makcs up what Marsh has 

ca11ed the "cash adjust~ent as sets' of ê. bank. 5 A bank which change s its 

excess reserves does so by changing earning liquid assets in the opposite 

direction. Since excess reserves are exogenous in the Canadian system, . 

the 'derriand equation for earning liquid assets provides a convenient way 

of capturing the r~sponse of banks to excess reserves, whether emanating 

4It should be noted, however, that there are two respects in which 
the elements of this series are not homogeneous. The first is that day 
loans and call1oans have zero term to maturity; therefore, in a period 
when interest rates are expected to rise the banks can be expected to shift 
assets. from Canada bonds to these loans. Since day loans are an important 
short-run adjustment asset for the chartered banks, a more complete 
model would disaggregate at least to the extent of estimating separately a 
market for day loans. Presumably chartered bank demand for day loan 
assets in such a model would be represented by an equation explaining the 
interest raté on these loans .. The second is that the required 15 per cent 
liquid asset ratio imposes a lower limit on the size of the total of Treasury 
Bi11s and day loans. 1 think it a reasonable assumption that this constraint 
affects only the distribution of earning liquid assets and not the total amount. 

5See Chapter 2, above, p. 31. 
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from a change ~n their desired excess reserves (given the total in the 

system) or from a change in total excess reserves initiated by the 

central bank. 

The discussion of Chapter 2 conc1udes that two important. 

variables in the demand equation for excess reserves are short-term 

interest rates and the amount of reserves provided by the central bank. 

Hence, these variables should also be important determinants of bank 

demand for earning liquid assets. 

Earning liquid assets may also be influenced by current changes 

in business loans outstanding. The total of business loans outstanding i6 

a demand~determined quantity in the short run. The banks agree to meet 

a given company's demand for loan funds up to a maximum authorized 

amount. Given the fact that changes in business loans only affect the 

banks by redistributing cash reserves in the system6 and not by generating 

required reserves in the current period, the effect on total bank excess 

reserves will be zero in the current, monthly, averaging period. Any 

effect of current loan demand on earning liquid assets would be a result 

either of (a) individu al banks' attempts to regain cash reserves lost in 

the withdra.·wal and redeposit (elsewhere in the system) of the deposit 

counterpart of loan a6sets or (b) current changes in loans outstanding 

might generate expectations of future changes in loans. Because of the 

large size of business loans in the bank portfolio and their volatility, 

l feel that their influence should be investigated and to do this'! have 

6They may affect total reserves by their effect on currency drains. 
l assume that these changes are offset by the central bank or, if not 
offset, that the resulting reserve change is desired by the authorities. 
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included the current change in business loans as an independent variable 

in the earning liquid assets equation. l expect it to enter with a negative 

. sign, reflecting either, or both, of these influencesi'.? It is quite possible 

that the net effect o~ the earning liquid assets of the system will be zero. 

The system is composed of a few largebanks so that the probability that' 

an increase in loans will be largely withdrawn from any one bank (causing . 

àn equal reduction in reserves) must be relatively low. This conclusion 

should h~ld especially over a quarter (thetime unit used in t}:lis study) 

since one would expect t;hat, over a period as long as this, the ease or 

difficulty which banks encounter in obtaining the current, fixed, amount 

of required reserves should be al~ost entirely reflected in the quantity 

of excess reserves in the system. On the other hand, it is not much 

comfort to an individu al bank, expecting large drawdowns of loans in the 

current averaging period. to know that the system can 'easily' meet the 

reserve requirement. In summary, the loan variable may have an 

insignificant net effect on earning liquid assets, or a significant negative 

effect if individu al banks act as if an expected increase in loans would be 

largely withdrawn and redeposited elsewhere in the system. 

The results of my experiments are contained in Table 4. )!< 

Equation l gives the result of testing the simple hypothesis that earning 

Iiquid assets are a positive function of the current short-term interest 

rate and the current quantity of excess reserves in the system, and a 

negative function of the change in business loans. 

7 A more elaborate formulation of the generation of loan expectations 
might allow the extrapolation to be modified by a proxy variable for the 
current forecast of economic activity. 

*All of the equations were also run with all asset variables scaled by 
total assets. The differences in results were not appreciable. 



TABLE 4 

EARNING LIOUID ASSETS 
(Dependent Variable: AELA) 

S2 iZ 
"!o. 

No. Constant .6LB CR CRxrO-3 A ~rB rlOt rlOt-i 01 Oz 03 ELA-l rO-3t DW ·Error 
-.!!.... ------ --- -

1. 1.406.30 -.93 -11.94 -.08 -Z09.50 .70 Zo 08 3.9 
(4.1)* (4.1) (2.3) (1.1) (5.4) 

Z- 897.20 -.98 Z3.97 -10.66 -.14 .75 ZoOl 3.5 
(3.4) (4.9) (3.5) (6.6) (Z. Z) 

3. 507.03 -.95 34.01 -13.59 156.58 i=l 16.67 ( .2) -.16 .75 l~ 97 3.6 
(1.1) (4.6) (3.3) (3.8) (.7) 2 3.06 C, 1) (1.6) 

3 - 7.25 ( .2) 
4 -14.27 ( .5) 
5 -18.00 ( •. 6) 
6 -18.44 (~6) 
7-15.58(.6) 
8 - 9.44 ( .5) 

4. 304.00 -.87 40.82 -15. Z7 -5.92 -68. Z4 ZZ3.77· i=1 60.38 ( .7) -.11 .77 1.96 3.4 
(.7) (4.4) (4.0) (4.3) (Z.O) (1.2) (1.1) . Z ZOo OZ ( .4) (1.2) 

3 -10.97 (r3) 
4 -32. 58 (1. 2) 
5 -44.81 (1.5) . 
6 -47.67 (1.5) 
7 -41.16 (1.4) 
8-25. Z7 (1~4) 

5. 301.87 -.95 39.84 -14.76 -1.08 -67.50 224.75 i=1 18.44 ( • Z) -.11 .74 1~87 3.6 
(.5) (4.4) (Z-3) {3.I} (.4) (l.I) (.8) Z .89 ( .0) (1.0) 

3 -1Z-30 ( .3) 
4 -Zl~·U (.7) 
5 -25.61 ( .8) 
6 :'Z5.74 (:8) 
7 -21.51 ( .7) 
8 -1Z-93 ( .7) 

-J 
lIJ 

.): 



TABLE 4 (Cont'd) 

No. Constant ALB CR CRXrO-3 siI A 
-Z 

â1'B rlOt rlOt-i QI Qi Q3 ELA_l rO-3t ~ ------ -------------
6. 604.Z0 -.65 44.86 -18.06 -5.41 -68. Z3 Z94.99 1=1 74.78 (.8) -87.66 -137.48 - 73.60 -.13 

(1.3) (1.6) (3.6) (4.5) (1.8) (1. Z) (1.4) Z 19.59(.4) (1.3) (1.4) (.8) (1.3) 
3 -ZZ.51 ( .7) 
4 -51.51 (1.8) 
5 -67.41 (Z.O) 
6 -70. ZO (Z.O) 
7 -59.90 (1.9) 
8 -36.50 (1. 9) 

7. 678.10 56.98 -ZO.69 -5.46 -70.19 333.65 1=1 89.47 (1.0) -75.91 -Z47.94 -191.98 ~.19 
(1.4) (5.6) (5.5) (1.8) (1. Z) (1.5) Z Z5.9Z ( .5) (l~ 1) (3.7) (3.1) (Z.O) 

3-ZZ. 67 ( .7) 
4 -56.30 (1.9) 
5 -74.96 (Z. Z) 
6 -78.66 (Z. Z) 
7 -67.40 (Z.l) 
8 -41.18 (Z. 1) 

Notation: 
ELA chartered banks' ea.rning liquid assets (Canada bonds, Trea.sury Bills, call and day'loans, net foreign assetB) • 
. LB cbartered banks' total business loaus. 
CR chartered baDks' cash reserve ratio (deviatious from 8 per cent scaled by 100). 

rO-3 average yield ou Canada bonds with less than three years ta matnrity. 
SZH four quarter moviDg variance of a i-year holding perlod yield. 

A average term to matnrlty of Canada bonds held by the general pIlblic. 
â1'B cha.ilge in bank rate = 0 dnring the floating rate period (l957-6Z). 
rIO average Y1eld ou Canada bonds with more than 10 years ta matnrity •. 

Qi(i=l, Z,3) = sea.sonal dammies. 

i Z 

J:JW 
.,. E~ror = 

coefficient of umltiple determinatiou corrected for degrees of freedom. 
Dnrbin-Watsou statistlc. 
standard error of estiniate as a percentage of the mean of the level of the dependent variable • , 

*Numbers in brackets are 't' values. 

.77 

.76 

J:JW 

1.85 

1.58 

% 
Error 

3.4 

3.5 

-l 
~ . 
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The variable used to represent the reserve po.sition of the 

banking system is the ratio of current statutory l'eserves (i. e. inc1uding 

vault cash lagged one month) to statutory deposits (i. e. deposits lagged 

one month) expressed as a percentage. Because this variable moves 

within a very small range 1 have scaled it by 100 and taken deviations 

from the required minimum ratio (8 pel' cent). Earlyexperimentation 

:t'evealed that this variable does considerably better as an explanatory 

factor (in terms of 't' values) than the absolute quantity of excess reserves, 

indicating that, ceteris paribus, desired excess resex:ves of the commercial 

banking system are a positive function of total deposits. 

The results obtained from equation lare unsatisfactory. In 

particular, the cash ratio and interest rate variables enter with the wrong 

signs and the stock adjustment model does not work welle The coefficient 

on the lagged dependent variable is not significant at the lO pel' cent level. 

The hypothesis of equation 1 assumes that the interest rate 

and the cash ratio exerttheir influence on earning liquid assets independent!-

ly of one another so that, 

where V = a vector of other variables, 
ELA):C = desired earning liquid assets. 

A plausible alternative hypothesis is that the interest rate exerts its 

influence by altering the banks' response to the cash ratio so that, 

ELA; = e + fCR t + gvt , (l) 

and, f = (2) 



Substitutip.g (2) in (l) yields, 

* , EL~ = e + hCRt + frO_3t CRt + gvt . 

76. 

The results of testing this hypothesis are shown in equation 2. A sliight 

improvement is obtained in that the coefficient on the cash ratio is now 

positive as well as significant;:C The coefficient of adjustment is signif-

icantly different from zero at the 5 per cent le"vel and has the expected 

sign, but its size is surprisingly small,indicating that only 14 per cent 

of the adjustment of actual to desired ELA takes place in the current 

quarter. This seems very small (over a period as long as a quarter) 

in view of the fact that the Canadian system consists of a few large banks. 

Lags in the spread of information must be non-existent and the banks 

undoubted1y have fair1y large investment departments which keep a ~lose 

watch on the liquid asset portfolio. 

In an attempt to improve these results, 1 test for the influence 

of interest rate expectations. D. B. Marsh has stated the opinion that 

banks are sensitive on1y to rate expectations. He does not think that 

large Canadian banks are sensitive to the absolute 1evel of rates in 
adjusting their cash positions. This may be true of small banks, 
notab1y in the United States, that would not ordinarily find it profitable 
to assume the overhead involved in skilled cash management. How­
ever, with a significant rise in interest rates, sorne of these banks, 
like other corporations, may find the extra overhead worthwhile. 

" This wou1d appear in aggregate figures as lower cash balances relative 
to total operations j or, in the case of banks, 10wer cash reserves 
relative to deposits. For large Canadian banks, the cost of investment 
relative to in come from investment is extreme1y low, and it pays them 
to assume the overhead invo1ved in skilled cash management regardless 
of the absolute leve1 of interest rates (above zero plus cost of invest­
ment). As a resu1t, in their money-market operations, the banks will 
move extremely fast for what may appear to be extremely small 
interest differentials. 8 

8 D• B. Marsh, "Johnson's Tour: A Rejoinder," p. 130. 

~.clt shou1d be noted that, even here, the partial derivative of ELA 
with respect to CR is negative when account is taken of the multiplicative 
variable (CR x r

O
_

3 
). 
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C1ear1y, if interest rate expectations are important determinants of 

earning liquidasset~,the changes in Government securities markets, 

which had the effect of increasing the risk of 10ss associated with holding 

Canada bonds, shou1d a1so affect the banks' liquidity preference schedu1e 

over the samp1e periode This hypothesis is tested by inc1uding the 

variables, average term to maturity of Canada debt and varianêe of holding 

. period yie1ds, in the demand equation for earning liquid assets. Much of 

my ear1y experimentation with expectations variables was done using the 

DeLeeuw formulation of differentia1s between the current rate and moving 

averages of past rates. Initially the rate used in these variables was the 

short-term Canada rate. l thought this was appropriate since a large 

. proportion of bank holdings of Canada bonds are._of re1ative1y short term 

to maturity. This rate consistently produced incorrect signs in the 

expectations variables. Subsequent experimentation with the long rate 

produced the expected signs but the variables were never significant. 

The resu1ts listed in Table 4 estimate the distributed lag on 

long rates using the Almon technique, and test for the influence of the 

2 
variables (A, 6 H ) that are used to approximate changing risk on Canada 

bonds. In addition, they test the e~fect of inc1uding the change in Bank 

Rate as an attempt to improve the specification of the formation of interest 

rate expectations. The variable enters the equation only since 1962, when 

Canada returned to a fixed Bank Rate system from the floating rate system, 

which had been in effect from 1956 to 1962. The hypothesis is that changes 

in Bank Rate, which occur infrequently at the discretion of the central bank, 

are read by financial markets as signaIs of the central bank's intentions 
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with respect to future interest rates. A rise in Bank Rate is expected 

to generate expectations of a future increase in interest rates, thereby 

leadingbanks to shift assets in the direction of cash reserves, or of 

earning assets with zero term to maturity. This variable can be expected 

to exert a negatiye influence on earning liquidassets. 

Equation 3 simply adds a distributed lag on long-term interest 

rates to equation 2, to account for the influence of expectations. Equations 

4 and 5 test for the additionalinfluence exerted by the alternative risk 

variables and the change in Bank Rate. In aU of the equations shown here' 

an eight quarter, second degree, polynomial is used to' estirpate the lag 

in interest rates, with the coefficients at t-9 constrained to zero. 

The re sults are disappointing. Equation 4 is the be st of the 

group of equations 3, 4, and 5. The variance of holding,~eriod yields 

2 
(6B ) does much better than the àverage term tomaturity (A) in capturing 

the effects of changes in risk on banks' liquidity. Comparison of equations 

4 and 5 indicates that the 6 A variable enters, in thè expec,ted (negative) 

direction with a s~gnificant coefficient (at the 5 per cent level) while the 

coefficient on A is insignificant. The change in Bank Rate has the 

expected sign in each of equations 4 and 5 but is not significant in, either. 

Though the lag distributions in aU of these equations have the U shape, 

consistent with a combination of extrapolative and regressive expectations, 

in no case are the lag coefficients significantly different from zero even 

at the IO per cent level. 
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A surprising feature of aH equations' l to 5 is that the loan 

variable entera very strongly with a negative coefficient of close to 

unity. This is difficult to rationalize given the observations made above 

about the institutional structure and the legal restraints of the Canadian 
r 

banking system.· Equation 6 of Table 4, which adds seasonal dummies 

to equation 4, indicate s . tha:t much of the contribution of the change in 

business loans is attributable to seasonal movements. Indeed, the inter-

correlation of the seasonals '!lnd the change in business loans reduces 

both to insignifican~e. Removing the loan variable (see equation;i.7) 

results in highly significant, negative, seasonal dummies for the second 

and third quarters.· Since these are the periodsof strong loan demand, 

a reasonable interpretation is that individual banks anticipate re serve 

losses, resulting from strong seasonalloan demands, by liquidating 

earning liquid assets. Certainly, equation 7 (Table 4), which retains 

the seasonals and drops the loan variable, gives the best results. Though 

the overaU fit is similar to that obtained in equation 4, the coefficient of 

adjustment and five of the eight lag coefficients <?n the long-term interest 

rate are significant at the 5 per cent level. The lag weights are, effeetively, 

aU negative (the first three weights are not significantly different from 

zero) and the positive sign on the current value of the long rate is con-

sistent with this result. These weights are plotted in Chart 2. They 

indicate that there are elements of extrapolation and regression in the 

formation of rate expectations by the banks but that regressive expectations 

predominate. 
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Char' 2 
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The coefficie~t of adjustment, though significant, remains 

surprisingly low; it indicates that only about 20 per cent of the total 

des,ired adjustment is eliminated in the current periode This is one of 

two respects in which the equation i~ unsatisfactory. The other is that the 

short-ter'm interest rate variaple (ÇR x r 0,-3) retains a highly significant 

coefficient with a negative sign in aH of the equations presented here. Given 

the strong.' negative, simple correlation between liquid as sets and the 

short-term rate, it is likely to be particularly difficult to isolate any 

independent, positive, effect which exists. However, it m~y be, as 

Marsh suggests, that desired excess reserves are, in effect, inde pendent 

of current short rates and that aH interest rate effects are captured by 

the expectations variables. This is certainly a reasonablè hypothesis. 



" 

81. 

The on1y trouble is that dropping the variable (CR x r
O

_
3
)results in 

an insignificant coefficient on the bank reserve variable (CR). On the 

positive side the resu1ts indicate (1) that the evidence is consistent with 

the hypothesis that interest rate expectations are important determinants 

of the stock of earning liquid assets and (2) that changes in risk associated 

with Canada bonds (measured by the variance of ho1ding-period yie1ds). 

significantly, affect the banks' willingness to ho1d these assets. 

The Market For Business Loans: 

The banks do not direct1y control the amount of commercial 

loans outstanding. Rather, they set the amounts of authorized lines of 

credit under which businesses are free to draw as the need, for funds 

arises. The Canadian Bankers;l Association states that, 

In administering' credit policy it is usua11J.or the bank,i7' to establish 
lines of credit for major customers who have a continuing need for 
accommodation. .. The line of credit lets the customer know how 
much credit he may normally expect in his operations and authorizes 
the branch manager to ~ake loans to the customer up to the agreed 
amount as long as there is no adverse change incircumstances. As 
long as a line of credit i5 outstanding the bank' s management regards 
itself as committed to making loans within the stated limite .. 9 

, Therefore, a mode1 of the business loan market can be constructed 

on the as sumption that, in the short-run, the quantity of loan funds supplied 

by the banks is equa1 to the quantity of loan funds demanded by business. 

Given the set of loan terms, current loans outstanding are determined by 

a single equation representing business loan demande Over a longer 

period of time the banks influence ,the amount of loans outstanding by 

9Canadian Bankers' Association, "8ubmissions to the Royal 
Commission on Banking and Finance, Il p. 19. 
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varying the terms on which the"y are granted. These terms inc1ude the' 

bank lending rate as well as loan authorizations'. 10 Because of the lack 

of variance in the prime loan rate (the only measureof bank lending 

rates which is available) 1 dispense with this equation and concentrate 

" , . Il 
on estimating an equatiori. for the supply of loan authorizations. 

l now consider ~he factors which may be expected to determine 

the composition of earning assets desired by the banks., The same theory 

~. , 

has been applied to analyzing this.distribution as is used in Chapter 3 to 

analyze the distribution of t~e liquid asset sl.lb-set of total assets between 

10Loan authorizations' and interest rates are th~ only elements in 
the set of terms, on which loans ar.e granted forwhich data are available. 
It is quite possible that others exist; for example the banks have recently 
begun to require that loallcustomers maintain compensating balances. 
See B.' Riddell, "Banks Review Loans to Get That 6. 6%," Financial Post 
(Toronto), Oct. 8, 1966, p. 1. ' 

IlThis ,model of the business loan market was first usëd in an 
econometric model by Shapiro, "The Canadian Monetary Sector." l have 
done no work on business demand for bank loans but Shapiro (page 82) 
obtained a reasonably good fit using a simple model(fitted to quarterly 
data from 1955 to 1962) as follows: 

where 

A TBLt = 302. 2 + 182. 5(r 6 -r 4)t + ~09Blt - .90 TBL
t

_
l

, 
(. 9)~c (2.0)' (2.3) .(4.5) , 

TBL = total business loans, 
r 6 = corporate bond rate, 
r 4 = prime loan rate, 
BI = total business investment. 

-2 
R =.83 

>'.c Elgures in parentheses are 't' values. 
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'money' and ibonds':J. The Tobin analysis assumes that the amount of funds': 

to be distributed among various assets ls constant. This means, of 

course, that the expected return (profit) on the portfolio ls a function 

only of the expected rates of return on assets and th~t the only source of 

risk is the variability of the rates of return of theassets. The assumption 

of constancy of the total portfolio is not satisfactory when the investors 

involved are commercial banks. The varia'bility in thesize of a bank's 

portfolio derives, of course; from the fact that most of its liabilities h:ave 

either zero or very short term to maturity. Therefore., a bank' s expected 

return (profit) willbe a function of the expected change in its liabilities 

as well as of the expected rates of returnon individual assets. Analogously, 

its risk exposure,measured by tl;1e variability of return on the portfolio, will 

be a function of the variability of its .deposits as well as of the variability of 

rates of return on individual assets. 

l am concerned at the moment primarily with the implications 

of deposit variability for the distribution of bank assets between liquid 

and loan assets. The former group of assets (made up, in my terminology, 

of excess reserves and earning liquid assets) Jis: capable of being sold 

quickly with relatively small risk of loss. The components of the latter 

group are, in general, non-marketable. In general, the higher is deposit 

variability, the greater is the risk that a bank will not be able to meet 

deposit drains with a given stock of liquid as sets relative to total assets 

and, therefore, the greater is the desired relative stock of these assets. 
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12 
Kane and Malkiel point out, however, that portfolio decisions 

taken in the current period may affect future deposit variability and, hence, 

future bank profits. They maintain that these considerations of fut~re 

profit may result in decisions to allocate a greater proportion of as sets 

to 10ans than wouldbe· indicated by current and expected interest rates 

and current risk exposure. 

Their argument isth~t refusaI to grant ~ loan impairs the 

'quality' of the bank':'customer relationship, i. e. it is like'ly that a bank 

customer who is refused loan accommodation will take his busines s 

elsewhere. Since large loan customers are typically large, . and stable, 

depositors, failure to grant the loan means that future depositvariability 

of the bank will be increased, thereby reducing expected utility. The 

authors do not claim that current values of variables are irrelevant; 

rather, they are concerned to point o~t that theportfol~o optimum is 

disturbed as soon as a loan request from a favoured customer is received. 

If the application is refused, the quality of the customer relationship 

declines (deposit volatility increases) and therefore so doe~ the utility 

of the original portfolio. If the loan is granted.,the volume of marketable 

securities available to meet deposit drains wili be reduced (thereby 

reducing utility) though, on the ot?er hand, expected future profits will 

12 E. J. Kane and B. G. Malkiel, "Bank Portfolio Allocation, Deposit 
Variability, and. the Availability Doctrine, Il Quarterly Journal of Economics, 
79,(February, 1965). The effects of deposit variability on bank portfolio 
selection have also been analyzed by R. C. Porter, "A Model of Bank 
Portfolio Selection," :Yale Economic Essays, 1 ~(Fall, 1961). 
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be increased. The point is that the case for refusaI of loan applications 

by favoured customers .is far from c1ear-cut. 13 

Kane and Malkiel also analyze the implications of the stickiness 

of bank loan rates for portfolio allocation. 14 They note that movements 

in, bank loan rates tend to lag movements in economic activity, anrl: hence 

loan demand.. This means that loan rates do not equilibrate loan markets 

from period to period.· The authors suggest that it is reasonable to 

assume that rates will vary in such a way that markets will'tend to. be 

c1eared "on the average", but this means that the bank loan market is 

typically in a condition of excess supply or excess demande This means 

that, while banks will not be able to meet all demands for credit during 

boom periods, they equally will be unable to achieve their desired {increase 

volume of loans in periods of recession ... Kane and Malkiel argue that 

bankers have a' strong incentive to attain the optimum point on their 

opportunity curve in a recession period since the yield on loans will be 

high relative to that on bonds (given the large yield variability on bonds 

relatlve to that on bank loans). Moreover, the risk differential between 

bonds and loans is at a minimum at this time because bond rates will be 

expected to rise (priees to fall) during the following period of expansion, 

resulting. in a high ~isk of capitalloss on bonds. These considerations 

l3The importance of the "customer relationship" has also been 
emphasized and analyzed in some detail by Hodgman. See D. R. Hodgman, 
Commercial Bank Loan and Investment policy, (Champaign, nlinois: 
University .of Illinois, 1963), Chapters 10 and 11. 

l4Kane and Malkiel, "Bank Portfolio Allocation, Deposit Variability, 
and the Availability Doctrine," pp. 125-128. 
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imply that banks will tend to favour those borrowers during pe.riods 

of credit restraint whose borrowing is expected to be relatively high 

during periods of ease. This is another factor complicating the as set 

allocation decision. 

These factors complicate not only the decision-making process 

within the bank; they also make it difficult to construct a supply equation 

of loan funds, since many of them are, in practice, unobservable. As an 

index of the banks' current risk exposure (i. e. their ability to meet 

deposit drains by sales 01 marketable securities) 1 have used the earning 

liquid assets variable, defined in the previous section. The greater the 

stock of earning liquid assets, the higher may be expected to be the 

banks' c:1emand for higher yielding loan assets. It is quite possible that 

the change in earning liquid assets, as well as the current stock, exerts 

an influence on bank demand for loan assets. 15 

Clearly, the yield on loan assets is likely to be an important 

explanatory variable in this equation. 'To represent this yield 1 use the 

only available measure, the prime rate. As Shapiro has noted, 

The chief difficulty with this rate is that it represents two forces 
which react on bank behaviour in different directions. On the one hand, 
the higher the prime rate, the more anxious, presumably, the banks 
will be to increase further their authorized lines. On the other hand, 
the prime rate is often raised by the banks at precisely that time 
when they are reaching the limits of their lending capacity and must 
decrease their rate of loan authorizations. 16 

15This has been suggested by the Canadian Bankers' Association. 
See Chapter 2, apoY-è., p. 33. 

16Shapiro, "The Canadian Monetary Sector, Il p. 76. 
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In an attenlpt to capture the second of these two influences, Shapiro· 

introduces as a variable the difference between tota110an authorizations. 

and total 10ans outstanding. The idea is that, the greater this difference, 

the lower is the degree of utilization of the banks 1 capacity to ho1d 10 an. 

assets .. Therefore, given the 10an rate, this variable is expected to 
o 

exert a positive influence on 10an authorizations. 

The empirica1 resu1ts of testing these hypotheses are shown 

in Tab~e 5. 17 Equation 1 uses b~th the current 1e·ve1 and the current 

change in earning liquid assets as well as the 10an rate and the capacity 

variable. The equation is unsatisfactory in severa1 respects: (1) the 

stock adjustment formulation fails since there is a positive sign on the 

1agged stock, (2) the 10an rate has the c·orrect sign but is insignificant 

and, (3) the coefficient on the capacity variable (TA-LB) does not have 

the expected signe Though both the portfolio variables (ELA' and AELA) 

are high1y significant, on1y the cur.rent lev.e1 enters with the expected 

signe This sign pattern on the 1eve1 and change in the portfolio variables. 

recurred through aU the testing which l did using both in the same equation. 

The coefficie:q.ts on these variables in equation 1 c~n be written as, 

. 05ELAt + .21 ELAt_1' 

indicating that what is being captured is the distributed 1ag response of 

authorizations to the stock of earning liquid assets. 

17 Seasona1 dummies contributed nothing to the equations and they 
are omitt~d in all.equations presented here. This is reasonab1e since 
banks may be expected to normalize for seasonality in 10an demand in 
reviewing the composition of their portfolios. 



TABLE 5 

BUSINESS LOAN AUTHORlZATIONS* 

Dependent 
i 2 

0/0 
No. Variable Constant TA_l rL (TA-LB)_l ELA_i TBA qOt rlOt-i âELAt DW Error 

1. ~TA -1.040.70 .18 62.54 -.38" i=O .26 -.21 .55 1.48 1.2 
(1.6) (2.7) (.6) (2.4) (3.3) (2.9) 

., ... ~TA .19 .21 .02 -.21 i=l .22 .01 h: 1 -.0020 ( .7) .59 1.77 1.0 
TBA_l (2.8) (1.8) (2.3) (1.2) (2.3) (1.8) 2 .0003 ( .2) 

3 .0010 (1.2) 
4 .0019 (4.9) 
5 .0023 (4.2) 
6 .0024 (3.3) 
7 .0020 (2.8) 
8 .0012 (2.6) 

3. ~TA -1.176.61 -.27 287.42 .18 i=O -.04 .14 " -247.82 i=l -32.34 (1.0) .70 1.84 1.0 
(1.6) (2.6) (2.1) (1.8) (.6) (2.5) (3.7) 2 -15;70 ( .8) 

3-2.65(.3) 
4 6.79 ( .8) 
5 12.63(1.1) 
6 14.87 (1.1) 
7 13.52 (1.1) 
8 8.56 (1.1) 

4. ~TA -1,798.99 -.12 331.64 -.07" i=l .13 .11 -244.06 i=l 3.84 ( • 1) .73 1.98 .9 
(3.3) (1. 1) (3.1) (.5) (1.9) (1.9) (4.0) 2 4.95 ( .2) 

3 5.60 ( .6) 
4 5.80 ( .8) 
5 5.55 ( .5) 
6 4.84 ( .4) 
7 3.68 ( .3) 00 
8 2.07 ( .3) 00 . 



No. 

5. 

Dependent 
Variable 

~TA 

Constant 

95.28 
(.5) 

TA_l 

-.09 
(1',1) 

rL 

TABLE 5 (Cont1d) 

(TA-LB)_1 ELA-i 

i=O -.06 
(1.2) 

TBA 

.09 
(1.6) 

rlOt 

2.32 
(2.3) 

rlOt-i 

i=1 -47.46 (1.4) 
2 -21.88 (1.1) 
3 - 1. 91 ( .2) 
4 12. 44 (1. 6) 
5 21. 18 (1.8) 
6 24.30 (1.8) 
7 21.82 (1.7) 
8 13.71 (1.7) 

~LAt 
-2 
R 

.63 

DW 

1.56 

0/0 
Error 

1. 1 

Notation: 
TA 
TBA 
rL 
LB 

ELA 

rIO 

= 

= 

chartered banks l busines,s Ioan authorizations out standing under authorized limits of $100.000 and over. 
total chartered bank assets. 
prime loan rate. 
chartered banks l business loans out standing under authorized limits of $1,00.000 and over. 
chartered banks l earning liquid assets. 
average yield on Canada bonds with more than 10 years to maturity. 

*The form of the dependent variable is given in the second column. Where the dependent variable is scaIed by TBA_lthe same scaIing 
has been applied to all dollar magnitudes in the equation. 

ex> 
-.0 . ' 
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Equation 2 represents an attempt to improve the specification 

by scaling the dependent variable, and dollar magnitudes among the, 

inde pendent variables, by total bank assets. AIso, l add a distributed lag 

on long-term interest rates to test for the influence of rate expectations 

on loan authorizations. This po stulate s that an expected rise in rates 

exerts a positive influence on theamount of authorizations desired by 

the bank,s, who Wish to avoid capita1losses on bonds and to reàp 'the higher 

expected yield on loan assets. The lag weights are constrained to lie on 

a second degree polynomial and to tail off to zero after eight quarters. 

The coefficients of the distributed lag {rIO .)have the eJt:pected shape. 
. t-l' 

AU are positive and 5 of the 8 coefficients are significant at the' 5 per cent 

level (the only negative coefficient, at t:"l, is not significantly different 

from zero). The observed, negative, sign on the coefficient of the 

current long-term rate is consistent with a lag distribution containing 

positive weights. However, in most other respects theequation is no 

better than the first. The lagged dependent variable and the capacity 

variable continue to enter with the wrong signs and the coefficient of 

determination remains relatively low ( • 59). 

The continued presence of a positively signed coefficient on 

the lagged stock indicates that there was a strong trend iri the ratio of 

authorizations to bank assets over the sample period. It seems, there-

fore, that the banks were moving to a new equilibrium relationship 

between assets and authorizations over a significant part of the period. 

To, account for this, l inc1ude total bank assets as an independent variable 

in subsequent equations and revert to the unscaled form of the equation. 
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This (see equation 3) at least yields a sensible sign on the coefficient 

of adjustment. According to this equation about 30 per cent of the 

total adjustment takes place in the current quarter. The equation 

remains unsatisfactory in sorne respects, most notable of these is the 

insignificance of the current stock of earning liquid assets.· In addition, 

the lag weights on the long-term interest rate, though they havë the 

expected shape, are not' significant. Lagging the stock of earning liquid 

assets by one period (equation 4) produces a correctly signed, significant, 

coefficient on this variable but the rest of the equation deteriorates. The 

coefficient of adjustment is about haH the size obtained in equation 3 and 

is insignificant, the utiliz~tion variable is insignificant,· and the lag 

weights on the long-term interest rate remain effectively zero. 

FinaUy, equations 3 and 4 are re-estimated omitting the prime 

loan rate and the loan utilization variables. This might produce a better 

fit since the inter correlation between the capacity variable, total assets, 

and the lagged stock of authorizations was extremely high. 18. This 

formulation requires that the long-term Canada interest rate be an 

adequate proxy for aU interest rates, including the loan rate. The result 

is shown in equation 5. This equation is not much better than any of the 

previous ones. The distributed lag on interest rates retains the expected 

shape and five of the coefficients are significant at the 10 per cent level 

(the distribution is plotted in Chart 3); but signs and. significance levels 

of the other variables remain much the same. Replacing the current 

18 The simple coefficients of correlation between (TA-LB)_l and 
TBA and between (TA-LB)_l and TA_l were both .98. 
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stock of earning liquid as sets with its value 1agged one period yie1ds the 

correct (positive) sign but the coefficient is not significant,and none of 

the 'other variables improves. 

None of these equations is very satisfactory, a fact which may 

not be surprising given the strong trend which characterized the dependent 

variable over the samp1e periode They do provide some support for the 

hypotheses tested. It is interesting to note that the evidence (slight as it 

is) with respect to the bat:lks' formation of interest rate expectations revea1ed 

by these ~quations is consistent with that found in the equations representing 

bank demand for earning liquid assets. 19 Both equations imp1y that, though 

there are e1ements of extrapolation and regression in the formation of 

exp~ctations, regressive e1ements predominate. 

19See above, p. 79. 
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The Market for Persona! Loans: 

l noted earlier in this chapte,r that by far the most dramatic 

growth in bank assets over the past ten years has occurred in loans to 

households (personalloans) and that the cause of the increase was the 

large-scale entry by' the banks into the market for consumèr instalment 

loans. Though there are several other c1as se s of loans within this 

category 1 have not disaggregated thepersonalloan portfolio. 1 think 

it a reasonable assumption that the. variance in the personalloan series 

is attributable a~most entirely to 'growth in consumer instalment loans. 

Because of the paucity of informë;l.tion on the consumer loan 

market 1 have ~ot attempted to forrnulate and test a complete model of 

the personalloan market. Instead, 1 estimate a reduced form equation 

explaining the amount of personalloans in banks' portfolios. The 

observation underlying thisequation is that the interest rate charged 

by banks on consumer loans is much lower than that charged by others 

who lend to consumers and that this differential was in favour of the 

banks over the entire sample periode The Porter Report notes that 

consumer loans made by banks carry "a gross interest and service 

20 
charge varying from 9i to IIi per cent. " The same source reports 

that, "in 1961 the effective annual charges of seventeen [Sales fin an ci] 

companies on a standard new car contract varied from 12. 5 per cent to 

18.8 per cent, with most companies reporting rates from 13. 5 per cent 

to 16 per cent; rates on a smaller consumer contract ranged from 16 

21 
per cent to 23 per cent. " 

20 
Porter Report, p. 127. 

21 Ibid., pp. 206-207. 
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Given these facts,. I·think. it is reasonable to assumethat 

demand for bank personal loan funds with respect to interest rates 

is perfectly elastic. Further, l assume that the demand for personal 

loan funds can be adequately represented by entering in the equation 

the cu~rent value ·of purchases of consumer durable goods. As in my 

treatment of the market for business loans, l assume that bank demand 

for personalloans, which are high yielding but relatively illiquid assets, 

will vary positively with current and lagged values of the stock of earning 

liquid assets. l have inc1uded no interest rates in these equations. 

Though no time series of the effective rate earned by banks on these 

loans exists it seems probable that it was relatively constant at about 

10 per cent. 

The theoretical c0t.lsiderations discussed in the previous 

section with respect to the variables affecting bank. utility lead me to believe 

that the current interest differential in favour of personalloans vis-a-vis 

business loans (and the advantages resulting from the predictable cash 

flow which the y generate) will be offset to some, possibly considerable, 

extent. These considerations involve the increased expected profit and 

reduced future deposit volatility as sociated with the maintenance of good 

relationships with large commercial depositor-borrowers. Further, 

part of the interest rate differential would probably be wiped out if the 

risk and administrative cost differentials between business and personal 

loans were accounted for. Indeed if would not be surprising, l think, 

if the resulting balance were in favour of business loans, especially in 
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view of the fact, noted above, that the loan terms offered consumers 

by banks are such that the banks are confronted with a demand curve 

for consumer credit which is virtually horizontal. 

If these observations are correct, then profit maximization 

(present and future) would lead the banks to rely more heavily on 

personal than business loans in adjusting the balance of the total portfolio 

in response to a change in risk exposure (reflected in the stock of earning 

liquid assets). This hypothesis is tested indirectly by calculating the 

elasticities (implied by the equations) of personalloans and business 

loan authorizations with respect to liquid assets. 

The results of my experiments are summarized in Table 6. 

Equations land 2 are typical of the results obtained using the stock 

adjustment mode!. In equation 1 the only variable to enter significantly 

with the expected sign is the lagged stock of earning liquid assets (ELA). 

Equation 2, which drops the liquid asset term, produces correctly signed 

and significant coefficients on the lagged stock of personalloans and 

total bank assets; purchases of consumer durables remain insignificant. 

A significant, correctly signed, coefficient of adjustment was only 

obtaiined when 'total as sets were used as the scale variable. This reflects 

the fact that the market was characterized by severe disequilibrium 

over a significant part of the sample periode Having decided to enter 

the consumer loan market, the banks were moving rapidly to achieve 

the desired redistribution of assets. This appears to be the explanation 

for the large coefficient on the total asset variable in equation 2; the 

implied steady state elasticity of personalloan funds with respect to 



~ 
TABLE 6 

TOTAL PERSONAL LOANS* 

Dependent 
No. Variable Constant QI Q2 Q3 

1. .M.p -212.01 -16.51 45.10 56.56 . 
(1.4) (.9) (3.8) (3.4) 

2. .M.p -607.69 - 1.-53 45.93 68.Z3 
(5.2) (.1) (3.3) (3.5) 

3. Lp -2,510.58 463.23 -135.00 488.96 
(8.9) (4.4) (1.6) (5~ 0) 

Notation: 
Lp cbartëred banks' total personalloans outstanding. 

=. ·seasonal dummies. .-Qi (i=l, 2, 3) 
CD = 

ELA 
TBA 

purchases of consume-r durable goods. 
chartered banks'-earnmg liquid assets. 
cbartered banks total assets. 

CD 

-.003 
(0.0) 

.08 
(.7) 

3~42 

(8.9) 

*Th~ forIn. of the dependeD.t variable is given in the second coluiIm. 

ELAt-i 

i=l ~ 08 
(3.6) 

i=O .02 ( .4) 
1 . .06 (1.8) 
2 • 08 (2.7) . 
3 .08 . (2.6) 
4 .07 (2.4) 
5 .04 (2.2) -

~ ~ (.00) 
I: .34 

LPt-l TBA 
-2 
R 

.05 -.01 .85 
(.6) (.4) 

-.19 .06" .79 
(3.5) (4.7) 

.92 

... 

DW 

1.40 

~.15 

1'.66 

0/0 
Error 

1.6 

1.8 

.. 12.0 

-.0 
0' . 
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total assets is about three. In the neighbourhood of equilibrium l would 

expect this elasticity to be approximately one, given the values of other 

explanatory variables. However, even allowing for this strong trend 

produces negative results in equation 1. This is attributable to strong 

intercorrelation among the lagged stock, total assets, and consumer 

durable expenditures. 

In the face of these difficulties l dispense with the stock 

adjustment model and attempt to explain the stock of personalloans 

by the curren~ flow of expenditures on consumer durable goods,as a 

proxy for demand factors,and a distributed lag on the stock of earning 

-~ liquid assets as a proxy for the factors which may be expected te affect 

the supply of funds by the banks. Equation 3 of Table 6 shows the best 

results obtained in testing this formulation. A six quarter lag with 

weights constrained to lie on a second degree polynomial is fitted (by 

the Almon technique) to the stock of earning liquid assets. As noted 

above, the stock of earning liquid assets is used to represent the 

capacity of the banks to invest in high yielding, illiquid, assets. A 

lagged response il" reasonable since a change in this stock will probably 

be regarded as permanent only if it persists for sorne time. This 

hypothesis is supported" by the lag distribution of equation 3 (plotted in 

Chart4) which indicates that the first quarter response of the stock 

of personalloan funds to earning liquid assets is smail. The response 

builds to a peak in the second and third quarters and subsequently 

dec1ines. The response in the current quarter is not significantly 
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different fro~ zero, the' w~ight at t-l is significant' at the 10 per cent 

level and the remaindt:lr' significant at the 5 per cent leveI. 

The coefficient on the consumer durable e?'Penditure variable 

is highly significant with the expected, positive, sign.It is also very 

large because the dependent variable is a stock and the consumer durable 

variable à: flow. Strictly, this specification is incorrect since the stock 

of personalloan funds is related.not only to the current flow of expen-

ditures but to many lagged values as wel~. The fact tliat data on stocks 

of consumer durable~ are not available forces me to use this approx-

imation. The overall fit of this equation is quite good, the coefficient 

o{mult:l.ple determination is high ( • 9Z) and the Durbin-Wat~on statistic 

indicates that seriaI correlation in the residuals ia insignificant. 



99. 

However, the standard error of estimate ishigh at 12 per cent of the 

samp1e mean .. 

Finally, l ca1cu1ate the steady state e1asticities of supp1y 

of business 10an authorizations and personal10an funds with respect 

to e.arni,~gliquid assets. The resu1tsare shown in Table 7, ca1cu1ated 
; .... :' 

at the samp1e means of the variables from equation 4, Table 5 in the case 

.E1asticityof: With Respect to ELA 

TA .713 

.847 

of busines s 10an authorizations and from equation 3, Table 6 in the case 

of persona110ans. This evidence suggests that the banks do in fact re1y 

more heavily on personal loans in making portfolio adjustments and is 

in' accord with the theoretical considerations outlined above. 22 

. 22It must be noted that the results are probably biased in the 
direction of confirming this conclusion since the flow of bank funds 
into persona1 loans was undoubtedly .extraordinarily large over a 
significant part of the sample period as the banks sought to achieve 
portfolio equilibriv.m. 



CHAPTER 5 

SUPPL Y AND DEMAND FOR 

BANK LiABILITIES 

Introduction: 

In this Ch~pter l deve10p equationswhichexp1ain most-of the 

components of chartered bankliabilities. The composition of Canadian 

dollar deposit liabilities o~ the chartered banks is shown in Table 8. 

Demand and persona1 savings deposits account for over 80 per cent of 

liabilities throughout 'the periode The one noticeab1e change is the large 

increase in the Non-Persona1 Term and Notice Deposits category in 

abso1ute and relative terms, primarily at the expense of demand 

deposits. It was not,until 1960 that the banks began to offer interest 

rates on the se deposits which were 'competitive with those on other short-

term c1aims and most of their growth has occurred since that year. 

Government of Canada,deposits have remained re1ative1y 

constant over the periode These I1eave exogenous since they are used 

frequently by the Bank of Canada as an instrument in achieving the desired 

1eve1 of chartered bank cash reserves and, in any case, reflect the timing 

of tax and expenditure flows more than a response to interest rates and 

100. 

1 
1 

/. ' 
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the usua1 proxies for transactions. 

In addition, a demand equation for currency (he1d by the genera1 

public) is present.ed since this asset is normally in.c1uded in definitiona of 

the money stock. 

TABLE 8 

CHARTERED BANKS' CANADIAN DOLLAR 
DEPOSIT LIABILITIES 

Dec. 1956 Dec. 1960 
$ mille 0/0 $ mille 0/0 

Gove rnment of Canada 
deposits 246 2.2 510 3.9 

Demand deposits 4, 4~65 40.0 4,621 35.8 
Personal savings deposits 6,007 53.8 7,215 55.8 
Non-Personal term and 

notice deposits 444 4.0 576. 4.5 

Total Il, 162 100.0 12,922100.0 

Dec. 1965 
$ mille % 

797 4.3 
6,028 32.4 
9,725 52.3 

2,044 11. 0 

18,594 100.0 

Source: Bank of Canada, Statistical Summary Supplement. 

Demand Deposits: 

1 represent the market for demand deposits bya single equation 

representing public demand for this asset and assume that banks supply 

these deposits elastically at the zero interest rate. 1 

lAs waspointed out in Chapter 1, the stock of demand deposits 
is determined jointly by the interaction of bank and public portfolio 
allocation; the price which c1ears the market for this instrument being 
the short-term interest rate. Of course, this mechanism assumes that 
demand for demand deposits is sensitive tO'variations in the opportunity 
cost of holding them, an assumption which is confirmed by the analysis 
of this section. 
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Since they a.re a non-interest bearing instrument, dernand 

deposits may be expected to be held solely as a means of bridging the 

gap resulting from the imperfect synchronization of receipts and payments. 

Thus,it might be expected that average demand depositholdings over a 

given interval of time would be a linear function of income, given the assumptioI 

that income flows atthe' b,eginning. of the period are spent in an even, 
\ '. . 

continuous, stream over the periode 
, , ' 

As isnowwèll known, however, rational economic behaviour 

would lead to substitution between transactions balances held in the form 

of demand deposits and balances held in the form of short-term securities 

in response to variation in short-term interest rates, given the level of 

transacti<:>ns and the costs of switching in and out of securities. Baumol 

and Tobin2 have shown that average transactions (the argument applies to 

both currency and demand deposits) balances over a period can be expected 

to vary inversely with the short-term interest rate and directly with 

transact~'ons costs and the volume of transactions. 

The relationship ',among cash holdings, interest rates, the 

volume of transactions, and the costs of switching in and out of securities 

is illustrated in the following paragraphs assuming the simplest possible 

Zw. J. Baumol, "The Transactions Demand for Cash: An 
Inventory Theoretic Approach," Quarterly Journal of Economics, 66, 
(November, 1952); ,J. Tobin, "The Interest'Elasticity of Transactions 
Demand for Cash, " Review of Economics and Statistics, 39, (August, 1956). 
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d
' , 3 con ltlons. 

Assume that transactions (T) occur in a steady stream per 

periode The individual obtains cash either from th.e receipts of borrowing . 

or by withdrawing it from investments in time deposits or securities. 

The interest cost of th,- ~.sh (the cost of borrowing or the opportunity 

cost of interest earnings foregone) is in dollars per dollar withdrawnpel' 

periode Cash is withdrawn at a rate of C per period, spaced evenly 

throughout the period, (year) and each withdrawal of C costs b dollars in 

broker' s fees (assume that b is fixed and is not a function of the amount 

withdrawn). Obviously, any value of C, such that C i.s less th an or equa1 to 

T, is sufficient to meet payments, so long as withdrawa1s are made fre-

quently enough. The prob1em is to choose C, (given b, T and i) such that 

the total cost, in the form of broker' s fees and interest, is minimized. 

Now the number of withdrawa1s per time period (say one year) 

is TiC so that the total transactions cost is bT 1 C. Since it is assumed that 

each withdrawa1 is spent in a steady stream, the average transactions 

balance is C/2. Therefore, the annua1 interest cost of holding cash is iC/2,.' 

3This demonstration is taken from Baumol, "The Transactions 
Demand for Cash: An Inventory Theoretic Approach, " pp. 545-547. It 
ana1yzes the transactions demand for money on the assumption that money 
is a 'producer' s good'. Transactions demand can also be ana1yzed on the 
assumption that money is he1d for the services it provides, using utility 
theory. See Don Patinkin, Money. Interest. and Prices, Second Edition, 
(New York: Harper and Row, 1965), Chapter 5 and 6. Patinkin notes 
(p. 160) that "the analysis of money as a producer' s good ... yie1ds demand 
functions of the same genera1 properties as those yielded by the analysis 
in terms of a consumer' s good. . .. •. these two approaches to the 
transactions demand are operationally equiva1ent " 
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Thus the total cast (tc) ta the individ~al of the use of cash when $C is 

'borrowed' at evenly spaced intervals through the yeCl:r is: 

tc = bT + iC 
C 2 

Ta minimize the cast, take the derivative of tc with respect 

ta C .. and set it equal ta zero sa that: 

-b! + i = 0, 
C2 2 

C =j2~t. 
. l 

Therefore the demand for money (demand balances and/ or 

currency) may be expected ta vary directly with the square root of the 

volume of transactions and of the transactions cast of investing and in-

versely with the interest rate on short-term securities. 

The analysis is easily extended ta the case ~here periodic 

receipts precede expenditure streams on the assumption that'a given 

amount of cash is initially withheld from investment, and canalso be 

used ta determine the optimal initial cash balance ~ th siID:ilar results. 

Tobin has further extended the Baumol analysis 4 by showing that the 

optimal number of movements into and out of bonds is a positive function 

of the squareroot of incarne and the interest rate, and a negative function 

of transactions costs. Il should be note d, finally, that these conclusions 

4"The Interest Elasticity of Transactions Demand for Cash~" 
p. 245. 

.,. 
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hold only whe"re the interest rateis high enough relative to transac~ions 

costs so that net revenue from a given number of transactions is positive. 

An aggregate·version of this hypothesis can be approximated 

by making demand balances a linear function of GNP and a. short-term 

interest rate. GNP is satisfactory since it is likely to be highly correlated 

with transactions and, in any case, the' square root' formula is easily 

written in terms of income. 5 Investigators of de~and for money in the 
,.~ t 

'" ..: . . 6· 
United States have found that this hypothesis fits the data verywell. 

Table 9 shows the results of my test of the transactions hypothesis 

as well as the results of my attempts to. isolate the influence of changing 

risk conditions in. securities markets. The test of the transactions hypothesis 

uses,as inde pendent variables, the level of GNP in current dollars and the 

interest rate on short-term Canada bonds (equation 1). The results 

indicate that the evidence is consistent with this hypothesis; all coefficients 

are highly significant with the expected signs and the coefficient of 

multiple determination is reasonably high (.79). The Durbin-Watson 

statistic indicates that seriaI correlation is not present in the residuals. 

Equations 2 and 3 present the results of my tests of the influence 

of changes in r~sk on the demand for demand balances. These equations 

5See Tobin, "The Interest Elasticity of Transactions Demand for 
Cash,~';" and R. L. Teigen, 'Demand and Supply Functions for Money in the 
United States: Some Structural Estimates;" Econometric~ 32, (October, 
1964), pp.482-485. 

6See , for example, Teigen, ibid., and Goldfeld, Commercial 
Bank Behavior and Economic Activ5ity,' Chapter 3. 



TABLE 9 

DEMAND DEPOSITS -1 
(Dependent Variab1e:tillD) 

No. Constant 
0 1 Oz 

1. 557.33 -165.06 -71.06 
(4.4) (4.5) (2.6) 

Z. 547.64 -141.85 -70.47 
(5. 1) (4'.5) (3. 1) 

3. 564.9Z -143.07 -67.6Z 
(4.9) (4. Z) (Z.7) 

4. 412.75 -158.07 -75.37 
(3.8) (4. 1) (Z.7) 

Notation: 
DD demand deposits. 
Oi (i=l, Z, 3) = seasonal dummies. 
y = GNP (current dollars). 

0 3 DD_l y 

-116.05 -. Z6 .09 
(3. Z) (3.3) (4.3) 

-137.12 -.36 .11 
(4.4) (5.0) (5.7) 

-134.6Z -.30 .10 
(4.0) (4.0) (5.3) 

-135.76 -. Z7 .09 
(3.6) (3.3) (4.3) 

rO-3 average yie1d on Canada bonds with less than 3 years to maturity. 

rTB yield on 3-month Treasury Bills. 

A average term. to maturity of Canada bonds held by the general public. 
6~ = four quarter moving variance of a l-year holding period yie1d. 

r(0_3) 

-84.91 
(6.4) 

-84.94 
(7.5) 

-98.19 
(7.5) 

A 
Z -Z 

rTB 6H(_I) R 
-----

.79 

1.12 .85 
(3.9) 

3.75 .83 
(Z.9) 

-76.55 3.33 .78 
(6.2) (Z.3) 

1 

DW 

1.79 

Z. ZO 

Z.OO 

1.90 

0/0 
Error 

1.7 

1.4 

1.5. 

1.7 

1-' 
o 
cr-. 
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use the average terIl'l; to maturity variable and the moving variance of 

. Canada bond yields, respectively. The coefficients on each of these 

variables are highly significant though the variable A,used in equation 2, 

dées slightly better in terms olt' values. In Chapter 3, however, l 

conjectured that the rate variability variable might do a betterjob at· 

explaining the reduced risk associated with bonds in the period subsequent 

to 1960. l have tested this pypothesis using the Chow test. The results 

of applying this test to equations 1, 2 and 3 of Table 9 are shown in Table 

10 below. 

TABLE 10 

CHOW TEST-1 

(Accept ;hypothesis that 13=131 =132 if F < F. 05 
where 13,131' 13 2 = Coefficients genera~ed from 

sample periods 1955-65, 1955-60, 
and 1961-65)respectively) 

Computed F Critica1 F 

--·--(Kc) (F. 05) 

Equation 1 (Table 9) 1. 87 2.· 34 
Equation 2 " " 1. 65 2.29 
Equation 3 " " 1. 48 2.29 

DF 

(7, 30) 
(8., 28) 
(8, 28) 

These resu1ts indicate that, for all formulations, the hypothesis that the 

coefficients from the two subperiods 1955-60 and 1961-65 were generated 

from the same structure can be accepted at the five per cent 1evel of 

7 
significance. Th~refore, since the average term to maturity does better 

7Where the three-month Treasury Bill rate is used in these 
equations in place of the short-term bond rate, the Chow test indicates 



108. 

(in terms of't'values) than does the variance and,since it does not indu ce 

instability in the relationship, equation Z may be accepted as the best 

equation in this group. 

The coefficients of adjustment in equations 1 to 4 of Table 9 

(i. e. the coefficients on DD_l) indicate that about one~third of the ad just-

'ment of demand for money tochanges in the independentvariables takes 

place in the current period. This metho.d of estimating the length of the 

respOllse lag constrains the lag on both income and interest rates to be 

the same. It seems intuitively unreasonable to expect the lagged response. 

to incom.e to be thesame as that to interest rates; one Ill:ight expect there 

to be a very short lag, if any, in the ,response of money demand to in come 

but a longer response lag to interest rates •. 

In Table 11, equation 1 presents typical results of the limited 

amount of testing of this hypotJ;lesis l have done using the Almon technique 

of estimating distributed lags. If the hypothesis is true then separate 

estimation of thelag in response to interest rates should increase the ad-

j'ustment coefficient substantially. In fact, in this case l would be surprised 

if the lag in response to income were much more than one or two qua:rters 

60 that 6eparate estimation of the interest rate lag should result in an 

adjustment coefficient close to unity. 
/> 

that the hypothesis of equalityilî the coeffictents over the two subperiods 
must be rejected (at the five per cent level) for the relation which uses A 
to capture the risk effects (F c = Z.59). This may be due to the vagaries of 
the Bill market more th an to undesirable qualities in the average term to 
maturity variable. In any case, since the Treasury Bill rate yielded a 
poorer overall fit th an the short-term bond rate, l prefer the latter 
formulation. Comparative results using these two rate sare shown in 
equations 3 and 4 of Table 9. 



TABLE Il 

DEMAND DEPOSITS -2-
(Dep~ndent Variable: lillD) 

No. Constant 

1. 

2. 

Notation: 

635.34 
(3.6) 

686.35 
(4.9) 

QI 

-128.00 
(2.7) 

-110.32 
(2.8) 

QZ 

-70.Z0 
(2.8) 

-69.08 
(2.8) 

Q3 

-151.81 
(3. Z) 

'. 
-169.95 

(4.3) 

DD_l Y 

-.35 .12 
{3. D} (3.4) 

-.41 .13 
(4.4) (5.0) 

2 
SH-l rO-3t 

3.76 -89.84 
(~. 3) (5.4) 

3.64 -119.83 
(2.4) (3.9) 

rIO average yie1d on Canada bonds with Inore than 10 years ta maturity. 
DD dem.and depOsits 

Oi (i=l, 2, 3) = seasonal duImnies. 
y GNP (current dollars). 

rO_3 ave~ge yie1d on Canada bonds with less than three years ta maturity. 
~B = yie1d on 3-Inonth Treasury Bills. 

A = average term. ta m.aturity of Canada bonds held by the general public. 

6~ four quarter m.ovmg variance of a l-year holding period yield. 

rO-3t-i 

i=1 '-8.4 (.8) 
. 2 -4.8 (.7) 

3 -2.0 (.4) 
4 • 1 (. 0) 
5 1.5 (.4) 
6 2.2 (.6) 
7 2.2 (.7) 

:..§.. .hi (.7) 
~ -7.8 

e 

rlOt rlOt-i 

134.97 i=1-67.46 (2.0) 
(1.6) 2 -42. 29 (2. 0) 

3 -21.89 (1.7) 
4 - 6.29 ( .6) 
5 4. 54( .4) . 
6 10.58 ( .9) 
7 11.83 (1.2) 
8 8.31 (1.3) 

i.2 DW 

.82 1.99 

.83 2.11 

o/~. 
Error 

1.6 

1.5 

.... 
o 
...0 . 
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The results do not confirm the hypothesis. None of the 

coefficients on lagged values of the interest rate is significantly different 

from zero and the coefficient of adjustment increase s only marginally 

{fro~·. 30 in equation 3 of Table 9 to .35 in equation 1 of Table Il}. 

Since the ri~sk characteristics of bonds appear to exert an 

influence on the demand for demand balances, interest rate expectations 

should also be important in determining public holdings of this instrt1.m~nt. 

Typical results of my tests for the influence of rate expectations are 

shown in equation 2 of Table 11. Equation 2uses the Almon technique to 

estimate the distributed lag on long-term interest rates. If expectations 

are important, the lag distribution can be expected to resemble an inverted 

U, tailing off to ze ro at the end. The· equation pre sented he re is typical and 

uses a second degree polynomial withthe weight at t-9 constrained to zero. 

It will be noted that only the first three of the coefficients on l@.,gged values 

of the long.term interest rate (rIO) are significant at the 10 per cent level. 

Similar re sults were obtai~ed when rate expectàtions 'were represented by 

differentials between the current rate and arbitrarily weighted moving 

averages of past rates. l conclude, therefore, that rate éxpectations do 

not exert a discernible influence on demand deposits. This conclusion 

suggests that there is no continuing asset demand for demand balances and 

that the observed effect of the risk variable on these deposits was a 

temporary result of the seve rit y of the shocks imposed on iinancial 
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markets by the Conversion Loan,and shifts in proximatetargets of the 

central bank. 

In Table 12, immediately below, l compute the estimates of 

both:àhol't':'rUZl and steady-state elasticities of demand for money with 

respect to income and interest rates implicit in equation 3 of Table 9. 

The elasticities are calculated at the" sample means of the variables. 

TABLE 12 

ELASTICITY OF DEMAND FOR 
DEMAND DEPOSITS 

With respect to: 
1'0-3 

y 

Short-Run 

-.102 

.268 

Steady-State 

-.346 

.908 

The interest rate elasticity is quite sman, even that implicit 

in full equilibrium. The steady state elasticity (-. 346) indicates that a 

1'i8e of 50 basis points (from the sample mean) in the short-te1'm interest 

1'ate would result in a reduction of demand deposits of some $170 million, 

With respect to income, the estimate from equation 3 indicates that, in 

the long l'un, the elasticity of demand for demand deposits is close to 

unity. While the theory outlined above would indicate that demand deposits 

should be le:ss tnan unit elastic with respect to income, the fact that l 

find an elasticity of close to one may be due to aggregation over an holders 

of demand balances. This same factor may explain the relatively low 

elasticities found with respect to interest rates. This is so since sman 
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accoul1ts may be expecte'd to be relatively insensitive to intel'est rate 

n1.ovelnents and highly sensitive to income movements, thus tending to 

reduce the interest rate elasticity and increase the income elasti"city. 

l conclude this section by reporting on the results 0:( experiments 

l conducted on demand by the public for currency. Given. the dif'ficulties 

and risks associated with transporting curren~y, this form of money may 

be expected to be held only as a means of payment for small transactions. 

These facts lead me to the hypothesis that currency demand can be explained 

• largely by the volume of transactions in the economy. But, sillce demand 

for currel1cy seems to have the same theoretiical basis as that for deposits, 

l have also tested for the respon:se of .currency holdings to the short-term 

rate of interest. The equation. below', estimated over the pel'iod 1955-65, 

indicates that a very high propo~tion of variance in currency holdings can 

be explained by income and seasona1 variables. The interest rate enters 

with the correct sign but it is not significant at the 10 pel' cent 1evel. 

~C == 7Z. 3 - 53.0Ql + ~O. IQZ + 8. 5Q3 - • lCt _1 + .OZYt - 3. Il'0-3t 

(3.0) (9. Z) (Z.5) (1. 3) (3.0) (3. 9) (1. 6) 

whel'e: 
C = 
Qi(i=1,Z,3) = 
y = 

= 

0j';, 
-2 
R, 

0/0 Errol' == 

DW = 
currency held by the public, 
seasonal dummies, . 

.95 

.5 
1. 53 

GNP, current dollars, 
average yield on Canada bonds 
with less than three years to 
maturity. 
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Given the large shift in the populati,on towards urban areas in the postwar 

yea:t:s, and so the increased availability of banking services, and the 

increased use, of such substitutes for currency as credit cards, currency 

holdings' relative to the total money supply may be expected to have, 

declined over' the past decade or' so. l,have not attempted to test for 

any of these secular factors and the results indicate ,that most of the 

variance can be explained without them. 9 There may be some systematic 

influence attributable to one or ,more of these factors, since the Durbin-

Watson statistic indicatesslight autocorrelation which, given the bias 

inherent in this formulation, probably means that se rial correlation in 

the residuals is significant. 

Personal Savings Deposits: 

Personal savings deposits, as the name implies, are held 

entirely by individuals. They are an interest~yielding, risk-free instrument; 

they also carry chequing privilege s and are in fact used as 'demand' 

balances by individuals. Thus, this c1ass of deposit ha:s some of the 

characteristics both of a saving,s insprument, which may be held as part 

of the individual' s asset portfolio, and of a transactions balance. , ~ 

Since this class of deposits carries an interest rate, a supply 

equation is, in principle, required for this market." In fact there is very 

little val'iance in this interest rate over the sample p~riod (1955-65), 

9 A recent study of the U. S. evidence indicates that these factors 
have not exerted a significant influence on currency demand in the postwar 
period. See G. G. Kaufman, Demand for Currency, Board of Governors of 
the Federal Reserve Sy.stem, Staff Economic Studies. 
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indicating that the banks have not sought to influence the level of savings 

deposits to an appreciable extent. For this reason, I have not included 

a suppl Y equation for this market. 

With respect to the reasons for holding these deposits, the 

Porter Commission notes that 

Personal savings deposits are widely used by individuals bath as 'a 
savings instrument and as working accounts through which pass the 
regular flow of their income and spending. While small accounts 
used for chequing purposes are by far the most numerous, the bulk 
of the fùnds on deposit are in a relatively small proportion of 
accounts whose owners regardthem as a more permanent, yet 
convenientlyaccessible, form of interest-bearing investment. 10 

The distribution by size of personal savings accounts as at 

September 30, 1965, is shown in Table 13 below. It will be noted that, 

of some 12.7 million accounts, over 80 per cent contained lees than 

$1,000, though there were still over two million accounts containing more 

than $1,000. 

TABLE 13 

CLASSIFICATION BY SIZE OF PERSONAL 
SA VINGS DEPOSITS AS OF 

SEPTEMBER 30, 1965 

Number of Accounts 0/0 
Persona1 savings deposits of: 

less than $100 
$100-$999 
$1,000-$9,999 
$10,000-$99,999 
$100,000 and over 

Total 

6,864,876 
3,759,330 
1,990,806 

123,077 
1,359 

12,739,448 

'53.89 
29.51 
15.63 

.96 

.01 

100.00 

Source: Bank of Canada, Statistical Summary Supplement, 
1966, p. 45. 

'lOPorter Report, pp. 117-118. 
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In my initial experiments l assume that much of the variance 

in personal savings deposits can be accounted for by changes in the 

transactions demand for money by individuals. Hence, an equation is 

estimated containing the samevariables asproved to be successfu1 in 

explaining demand deposits. Il Equations 1 to 3 of Table 14 show the 

results obtained by fitting the salne set of variables to personal savings 

deposits as were used in demand deposits with the addition of the rate 

pa id on personal savings deposits. 

Bince trust and loan companies offer instl'um:ents similar in 

many respects to personal savings deposits, 1 also estimate this equatio~ 

using a rate on non-banle deposits in place of the short-term Canada rate, 

and specifically, the average of the rates paid by trust companies on one 

d f ' t t'f' 't 12 Th lt h' t' an lve year "el'm cel' l'lca es. . ese resu "s are s own in equa lons 

4 to 6 of Table 14. 

The results of the se experiments are not very good. In particular, 

the speed of adjustment is low, in no case being greater than 20 ... per cent in 

the current period. Further, the DU1'bin-Watson statistic indicates 

significant sel'ial correlation in the residuals. This Buggests that there 

Il ' 
As with demand balances 1 allow for asset demand to the 

extent of inc1uding a l'isle variable. 

121 also tl'ied the rate on chequable deposits of trust companies. 
However, the coefficient of corl'elation between this rate and the personal 
savings rate was so high C. 94) that the differential did not enter significantly 
nOl' did the ~'ate ~hen entered alone. 



TABLE 14 

PERSONAL SA VlliGS DEPOSITS -1 
(Dependent Variable: APS) 

No. Constant QI QZ Q3 PS_l y ~0-3-rps rTR-rps 

1. -28.34 86.93 167.78 62.89 -.05 .05 -48.56 
(.4) (2.7) (7.0) (1.8) (1.3) (1.9) (3.7) 

2. -15.32 141.71 175.66 -6.87 -.18 .12 -32.53 (.2) (4.2) (8. 1) (.2) (3.3) (3. ~) (2.6) 
3. -11.22 110.47 171.01 36.50 -.09 .08 -52.77 (.2) (3.1) (7.2) (.9) (1.8) (2.4) (4.0) 
4. 16.88 73.87 167.97 78.61 -.01 .03 .< 

-109.59 (.2) (2.3) (7.2) (2.2) C.3) (1.2) (4.1) 
5. 18.91 135.63 175.73 -.33 -.16 .11 - 94.21 (.3) (4.6) (9.2) {.OI} {3.3} (4.0) (4.3) 
6. 55.54 110.78 173.18 37.50 -.07 .07 -137.24 (.8) . (3.4) (7.9) { 1.0} (1.4) (2.5) (5.1) 

Notation: 
ps = personal savings·~posits. 

Oï(i=l. 2. 3) = seasonal dummics. 
y = GN.P (current ·dollars). 

rO-3 = average yield on Canada bonds with 1ess than three years to maturity. 
rps = interest rate on persona! savings deposits. 
rTR average rate on Trust Company term certificates. 

A average term to mato.rity of Canada debt he1d, by the general public. 
6 2 

H four quarter moving variance of a l-year holding perlad yield. 

A Z RZ DW % SH_l -- ~ 

.64 1.16 .8 

1.84 .71 1.39 .7 
(3.2) 

2.03 .65 1.20 ·.8 
(1.4)· 

.66 1.00 .7 

2.10 .77 1.42 ~6 
(4.5) 

3.57 .70 1.13 .7· 
(2.5) 

1-' 
1-' 

0-. 
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are other relevant variables not yet considered. 13 

Given the re1ative1y large number of accounts of over $1, 000 in 

size, and the observations of the Porter Commission, it seems reasonable 

to expect that a significant part of the variance in the personal ,savings 

deposits series would be explained by variables designed to capture the 

influence of asset preferences of individualS!,. Tms'\means that, in principle, 

the stock ofwealth hel<i by the general public, as weIl as curr~nt income, 

is an important explanatory val"iable. Expectations of future changes in 

interest rates should also be important. The results obtained after adding 

these new val"iables are shown in Table 15. 

Several compromise!3 are necessary in combining both transactions 

and asset hypotheses in the same equation. First, statistics of personal net 

worth are not available for Canada, so that l am forced to approximate this 

variable by a moving average of recent GNP flows. The concept is sim.ilar 

to Friechnan' s 'pel'manent income'. 14 Further, l do not attempt to inc1ude 

both current and past income in the equation because of the high collinearity 

l3 Chow test results for these equations indicate that equation 1 
(which uses the short Canada bond rate as a proxy for competitive yields) 
shows no significant instability over the samp1e period but that equation 4 
does (F c ::: 3.00, F. 05 ::: 2.29). In the latter case, addition of either A or 
6~ -1 improves the F-ratio sufficiently so that the hypothesis of stability 
in th~. c:;oefficients can be accepted. 

14See Milton Friedman, A Theory of the Consumption Function, 
(Princeton, N~·J.: Princeton University Press, 1957). Friedman uses 
permanent income as a measure of expected income which is the expected 
l'eturn on total wea1th. That it be a reasonable proxy for wealth requires 
that the rate of return on wealth be fairly constant. 



TABLE 15 

PERSONAL SA VlNGS DEPOSITS - 2-
(Dependent Variable: ~S) 

No. Constant °1 °2 °3 PS_ 1 rTR_rpS Yp E 

1. 76.09 43.62 165.35 93.55 -.12 . -47.54 .10 352.33 
(1.2) (2.2) (8.1) (4.6) (2.2) (1. Z) (2.8) (~. 6) 

2. 57.39 43.91 167.17 . 90.85 -. Zl -53.38 .15 318.28 
(1.1) (2.6) (9.9) (5.3) (4.1) . (1. 6) (4.8) (3.8) 

3. 98.24 49.69 168.27 88.65 -.16 -81.53 .13 356.99 
(1.7) (2.7) (9.1) (4.8) (3.1) (Z.2) (4.0) (4.0) 

4. 17.73 :73.44 169.45 64.18 -.03 -59.65 .04 (Yt) 283.91 
(.3) (2.5) (7.8) (1.9) (.7) (1.4) 

Notation: 
PS persona! savings deposits. 

Oi (i=l, 2, 3) seasona! dummies" 
rTR average rate on Trust Company term certificates. 
rps rate on persona! savings deposits. 
Yp lpermanent; income = 1 7. 

7 . ~. 91 
Yt-i 

~. 91 i=O 

Yt 
E 

N 

i=O 
GNP (current dollars). 
Jextrapolativel expectations variable rIO -

1 
8 
·~.35i 

i=1 
Inormal' expectations variable rlQ - __ 1__ 8 . 

(1.4) 

8 . 
~ .351 rlOt-i 

i=l 

8 . ~. 751 r10t-i 
~. 751 i=l 

A 
6 G

H 
rlQ 

i=l 
average term to maturity of Canada debt he1d by the general public. 
four quarter m9ving variance of a 1-year holding period yield. 
average yield on Canada bonds with more than 10 years to maturity. 

(2.8) 

N A 

-24Z.94 
(2.7) 

-205.97 1.47 
(2.7) (4.0) 

-232.06 
(2.8) 

-Z07.85 
(2.2) 

z ~_ -Z 
-H-l R 

3.18 
(2.9) 

.75 

.82 

.79 

.71 

DW 

1.41 

1.64 

1.56 

1.25 

0/. 
Error 

.6 

.5 

.6 

.7 

1-' 
f-I 
(Xl 
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between these two variables. Secondly, as in'equations 4-6 of Table 14, 

1 appl'oximate movements in all relevant deposit interest rates by movements 

in two rates, namély; the rate on personal savings deposits and the rate 

on trust company tel'm certificates used above. The iriterest rate expectations 

variables (E, N) are formed from the long-term Canada bond rate (rIO) and 

are differentials between the current rate and weighted moving ,averages of 

past rates. A positive sign is expected on the variable E (extrapolative 

expectations) since'investors expecting capitallosses on bonds will shift to 

fixed price c1aims and, conversely, a negative sign on N (regressive 

expe cta tion s) • 

This formulation of the demand for personal savings deposits 

does much better than the equations reported in Table 14. The coefficients 

are all highly significant with the expected signs, note especially the 

significance of the coefficients on the interest rate expectations variables. 

The coefficient of multiple determination is considerably higher and the 

Durbin-Watson statistic is better. It does appear, however, that significant 

seriaI correlation would still be found in the residuals wer~ the lagged 

dependent variàble not inc1uded. The reaction coefficient remains low 

with only about. 15-20 per cent of the total adjustment taking place in the 

current pe riod. 

Examination· of equations 2 and 3 in Table 15 revea1s that either 

average term to maiurity or the variance in holding-period yields improves 

the fit of the equation. The Chow test results, reported in Table 16 below, 

indicate that the average term to maturity variable (which does better in 
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terms of't' values than the variance of holding period yfêlds) does not 

produce coefficients' which are significantly different during the sub-

periods 1955'-60 a.nd 1961-65. 

TABLE 16 

CHOW TEST-2 

(Accept hypothesis that j3=j3;t=j32 if F c < F~ 05' 
where 13,131,132 = coefficients generated from 
sample periods 1955-65, 1955-60 and 1961-65t 

re spe ctivel y) 

Computed F Critical F 
(F c) (F.05) 

Equation l (Table 15) 1. 59 2.27 

Equation 2 ('Table 15) .64 2.26 

Equation 3 (Table 15) .,73 2.26 

DF 

(9 ~ 26) 

(10, 24) 

,( 10, 24) 

The results in Table 15 offer support for 'the hypothesi,s that 

wealth (or a proxy for it) is the relevant scale variable in a demand 

equation for personal savings deposits. , Equation 4 shows the ~esult of 

substltuting current for 'permanent' income - its coefficient is sm.all 

and insignificant at the five per cent level contrasting with the highly. 

significant coefficient on pe rmanent income (Y ) in equation 1. 
p 

Finally, l report the results of estimating directly (by the 

Alm.on method) the lag reflecting interest rate expectations. The best 

t · f ' . t' . b l 15 equa lon rom my experll'nen s 16 glven e ow. 

15The notation is as in Table 15. 
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APS= 129.01 + 65. 33Q1 + 183. 75Q2 + 103. 90Q3 - 100.67 (rTR-rps) 
(2.2) (3.7) (10.5) (5.9) (2.8) 

9 
+ 4. 38G~t_1 + . 19Yp'+ 143. 56r10t + ~birlOt_i - .24PSt _ l 

(4. 1) (4.8) (3. 0) i= 1 (3. 6) 

-2 
R 

% Errol' 
DW 

= 
= 
= 

.83 

.5 
1.59 

The'b{ represent the lag coefficients ~n the long-term interest rate 

(constrained to lie on,a s~cond degree, polynomial with nine quarter lag). 

They are plotted in. Chart5. Seven of the eight coefficients are E!ignificant 

at the five pel' cent level. .The lag distribution has the expected shape and 

is consistent with the hypothesis that the formation of expectations is 

predorn.inant1y extrapolative •. Fu l'the l', the coefficient on the current value 

of the long-term rate is significantly different from zero at the five per cent 

level and has the expected (positive) signe . / 

The overall fit of the equation is slightly better than that obtained 

in equation 3 of Table 15 where rate expectations were acco'!lnted for by 

weighted moving averages of past interest rates. 

It is interesting to compare the shape of the distributed 1ag on 

long-term interest rates obtained by t'Wo different methods; both lag 

distributions are shown in Chart 5. Both curves imply strong elements of 

extrapolation in the formation of expectations but the 'Almon' curve indicates 

that the horizon from which extrapolation occurs extends slight1y longer into 

the past than is indicated by th~ distribution obtained from the 'moving 

'average' variables. 
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Chari 5 . - '. 
LAG W~IGHTS ON rlO ~.I 

: 50--

+ 
Ol------~~~~--------~~--

, , , .... -
"'MOVING AVERAGe;,I •• 
1 . , 

1 
1 

200 ! 1 
1 2 ~ 4 5 6 '7 6 9 1.' 

.•. Âimon -;'.'ghïii;ci .. eqüâilon in iiiiiï 
, .•• r'MiiVliii AverClg." ".lghîi--frOiî, EqUClliciïï3:ïii!.l. 15 

The ela~ticities of demand foi: persona! sayings deposits w:ith 

respect to fpermanent' incame .and currént interest rates (ca1cu1ated at 

the sample means of the variables) areshown in Table 17. The interest 

e1asticity is calcu1ated with respect to the differentia1'between ·rates on 

. competing deposits and the per~onal savings rate •. 

TABLE .17 

ELASTICITY OF DEMAND FOR 
PERSONAL SA V IN GS . DEPOSITS>:C 

With respect to: 
rTR .. rpS 

Short-Run 

.026 

.231 

*Ca1culated from the equation in the text above. 

Steady-State 

.111 

~ 980 
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The interest elasticity implies that a 50 basis point rise in the interest 

differential (from the sample mean) would result in a dec1ineof sorne $49 

million in personal savings deposits in the short-run and about $210 million 

, in the long-rune l find that in equilibrium, personal savings deposits are 

approximately proportional to 'permanent' income. 

Non-Personal Term and Notice Deposits: 

The introductory paragraphs to this chapter noted that this 

class of deposits has grown rapidly in the period since 1960, and that 

the reason for this is that prior to 1960 thebanks did not attempt to 

influence the amount of term deposits byvarying the supply conditions 

under which these deposits were accepted. 

The Porter Cornrnissi~n notes 16 that 

At the end of 1953, the rate on balances of $100,000 or morewas 
raised from. 1/2 pel' cent to 1. 5 pel' cent, where it remained until 
late 1955, while Treasury Bill 17ates varied from. just below 1 pel' 
cent to 2. 5 pe l' cent. F rom. De cem.be l' 1 955 until 1 960, the bank s 
set their rate on the se large balances just below current rates on 
Treasury Bills. Since the beginning of 1961, they',have paid rates 
on deposit receipts with a term. from. 30 days to a year which have 
frequently exceeded the Treasury Bill rate and have lowered the 
minimum. size of deposits on which th~se rates will be paid to 
$25, 000. These steps have· enabled them to attract an im.pressive 
volum.e of funds and to hold an increasing share of the m.arket in 
short-term. Ï'nvestments. 

Therefore, l have estimated a supply equatio.n for non-persona1 

term deposits for the samp1e period 1961-65 using theinterest rate on 

non-personal term deposits as dependent variable. The hypothesis is 

16Porter Report, p. 118. 
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that the .banks' suppl Y curve of deposits is perfectly elastic at their 

desired rate. The .amount of deposits outstanding at any point in time 

is demand-determined. 

l consider first the demand determinants of non-personal term 

deposits. These deposits are held largely by corporations and governments 

as part of their stocks of liquid assets. Therefore, standard portfolio 

theory would make holdings of this asset a function of the stock of liquid 

assets, current short-term interest rates (own and competing) and 

expectations about movements in long rates in the short-run, and the 

expected variance of return on long rates. l have used the stock ad just-

ment model on a set of independent variables designed to represent the 

factors noted above. The results are shown in equation l of Table 18. 

Clearly, this formulation does not work 'wen; the coefficient 

on the lagged dependent variable is insignificant and has the wrong signe 

The explanatory power of the equation isvery low and the Durbin-Watson 

statistic indicates significant seriaI correlation in the residuals. Since 

quarterly balance' sheet data are not available for Canada, l have been 

forced to use GNP as the scale variable; in this equation its coefficient 
• 1 

is not .si~nificantly different from zero. The fact that neither the lagged 

<de.pendent)variable:.nor income is significant is probably due to multi-

collinearity. The simple correlation coefficient between these two variables 

is .89. The coefficient on the differential between the short Government 



No. Constant 01 02 03 NPT_I 

1. - 25.82 35.50 70.14 30.46 .03 
(.2) (1.1) (2.3) . C.8) (.5) 

2. - 49.34 27.80 62.42 26.50 .09 
(.5) (1.0) (2.5) C.9) (l.'3) 

3. -337.86 98.22 77.26 -30.61 -.05 
(2.7) (2.8) (3.0) (.8) (.6) 

4. -349.68 96.54 76.51 -29.35 -.05 
(2.7) (2.7) (2.9) (.8) (.6) 

TABLE 18 

NON -PERSONAL TERM AND NOTICE DEPOSITS 
(Dependent Variable: ANPT) 

Yt rO-3-~PT rsw-rNPT E N .r1Ot . r10t-i 
-z. 

rsw rNPT R ---- --
.01 -73.84 10.90 - 89.61 .39 
C.3) (2.0) (. 1) (.9) 

.01 -67.26 -238.43 71. 99 -119.65 .56 
C.4) (2.2) (3.8) f.7) (.5) 

.07 -259.13 i=l -2.5 (.1) -41. 23 71.56 .55 
(2.5) (3.9) 2 12.6 ( .7) ,(3.9) (3~ 1) 

3 23.6 (2.2)' 
430.3 (4.0) 
532.7 (3.8) 
6 30.9 (3.3) 
7 24.8 (2.9) 

2 
SH-1 

8 14.5 (2.6) , 

.07 -.75 -249.57 i=l -4 •. 1 ( .1) -42.40 7Q.60 .54 
(2.4) (:5) (3.5) 2 11.6 ( .6) (3.9) (3.0) 

3 22.9 (2. 1) 
430.0 (3.9) 
5· 32.6 (3. 8) 
631.0(3.2) 
7 25. 0 (2~ 9) 
8 14.7 (2.6) 

DW 

1.16 

1.41 

1.40 

1.38 

% 
Error 

7.8 

' 6.7 

6.7 

6.8 

1-' 
N 
01 . 



TABLE 18 (Cont'd) 

No. Constant QI Qz Q3 NPT_l Yt rO"3-~PT rSW"rNPT 

5. -311.78 
(2.7) 

93.51 82.10 
(2.8) (3.4) 

-19.48 
C.5) 

-.04 
(.5) 

.07 
{2.5} 

Notation: 

A 

C~ 
NPT = 

Qi (i=l, 2,3) 
Y = 

rO"3 = 

~PT = 

rSW 
E 

N 

average term to maturity of Canada debt held by the genera! public. 

four quarter moving variance of a one-year holding period yield. 

non-persona! term deposits. 
= seasonal dummies. 
GNP (current dollars).-
average yield on Canada bonds with less than 3 years to maturity: 

rate on non-personal term deposits. 
rate on 'swap' deposits (from 1962-65 only). 7" 

'extrapolative' expectations variable rIO" _.:.1 __ 
8 
Z.3Si 

i=l 
8 . 

8 . 
Z. 351 rlOt-i 

i=l 

'normal' expectations variable rIO - _1 __ 
8 . 
Z.751 

Z. 75
1 

rlOt-i 
i=l 

i=l 
rIO = yield on Canada bonds with more than 10 years to maturity. 

E A 

1.69 
(2.3) 

rlOt 

-380.37 
(4.6) 

rlOt-i 

i=l 38.4 (1. 1) 
237.8 (1.8) 
3 36.0 (3.1) 
433.0 (4.5) 
5 28.8 (3.5) 
6 23.4 (2.5) 
7 16.8 (1.9) 
8 9.0 (1.6) 

0/0 .;..2 
rSW ~PT R DW Error 

-38. 16 102.52 .60 1.54 
(3.8) (4.0)-

6.4 

.... 
N 
0' . 
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bond rate and the deposit rate enters significantly in the expected (negative) 

direction. The expectationa1 variablel,3 (E, N) have the expected signs but 

neither of the coefficients ls significantly different from zero. 

Shortly after the banks became active competitors in the 

Canadian money market by seeking Canadian dollar funds they introduced 

a similar instrument denominated in foreign currency known as 'swapped' 

deposits. Undoubtedly high short-term interest rates abroad, particularly 

in Europe, had something to do with the introduction of these deposits, but 

since (until very recently) the banks have paid common, agreed,rates on 

their Canadian dolla~ n~tice deposits17 it seems probabl·~ that part of the 

motivation for introducing 'swapped' deposits was to evade the agreement 

on common interest rates. The Porter Report notes that ''the banks compete 

very aggressively with each other, and with other channels of international 

. f h d d' . b . ,,18 lnvestment, or t ese swappe eposlts on an lnterest rate aSls. 

Shearer supports this view, noting that 

The range of competition is not simply inter-bank and 'other channels 
of international investment.' It includes the full range of investment 
media in the Canadian money market, including those offered by other 
institutions such as trust companies. In interviews, treasurers of 

17See Porter Report, p. 138. 

18Ibid• ,p. "138. It should be noted that holders of these swapped 
deposits incur no exchange risk. The Porter Report notes (p. 138) that: 
"The banks purchase a customer' s Canadian dollars for foreign exchange, 
normally U. S. dollars, under an agreement to reverse the transaction at 
a fixed date in the future. In the interim the customer carries his foreign 
currency balance on deposit at the bank, earning a rerurn formally made 
up of interest on the time.deposit and the profit or loss oI,l the foreign 
currency 'swap.' In effect, he is earning a cornbined rate of return on 
his Canadian dollars. " 
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companies holding swapped deposits generally indicated that they 
did not consider them to be international investments. 19 

Hence,.it see:rt;ls quite possible that ~he introduction of swapped 

deposits affected the demand function for non-personal term deposits~ 

This hypothesis is supported by equation 2 in Table 18. The equation 

use s the same set of independent variable s as equation 1 ivith the exception 

that the differential betweenthe rates on swapped deposits andnon-personal 

term deposits is added. This variable enters with the expected negative 

sign and a highly significant, and large, coefficient. The coefficient of 

multiple determination improves somewhat (from . 39 to .56) and seriaI 

correlation in the residuals is reduced. Ho~ever, the coefficients on the 

interest expectations variables remain be10w the 10 per cent level of 

significance. Each of the risk variables was tried in these equations; 

neither was significant. 

In an attempt to improve the specification of the expectations 

variables l estimate the equation using the Almon technique to determine 

the distributed lag on long-term interest rates. The results are shown in 

equation 3 of Table 18. This equation is e stimated wi thout the short Canada 

bond rate; when it was inc1uded, its coefficient was insignificant and the 

lag 1.?eights on the long term rate were insignificant. Coefficients on the 

19R . A . Shearer, "The Foreign Currency Business of Canadian 
Chartered Banks, "pp. 344-345. It is interesting to note that these deposits 
are, in theory, a vehic1e for removing liabilities from.the deposit base used 
in calculating required reserves, since required rEl1serves are calculated 
relative to Canadian dollar liabilities. Shearer notes that, '!In discussions -
with bankers hints were dropped that a significant volume of 'phony swaps' 
were created in 1960 or 1961 but that the Bank of Canada moved quickly to 
discourage the practice. " (p. 345. ) 
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other short-temm.interest rates (rSW and rNPT) are 'estimated separately 

in this equation. The best results are obtained usmg a second degree 

polynomial fitted over eight quarters (with the weight at t-9 constrained 

to zero). 

The overall fit of the equation remains mediocre with the 
, . 

coefficient of determination remaining low (.55) and the Durbin-Watson 

statistic (1. 40) indicating significant seriaI correlation in the residuals. 

Qualit'atively, this equation is reasonably good with an coefficients,. except 

that on the 'lagged stock, si'gnificant at the !ive per cent leveI. The signs 

are in accord with those expected. The negative sign on the current 

long-:-term rate (rlOt) is consistent with the observed lag distribution 

containing an positive weights. The lag weigbts are plotted in Chart 6; 

the weights on rlOt-3 through t-8 are significant at the five per cent 

level. The positive distribution with the expected, inverted U, shape 

indicates that expectations on the demand side of this market are pre-

dominantly regressive. 

Finally, l test for the influence of changes in risk on non-

personal term deposits by adding, to equation 3, the average term to 

maturity and variance of yield variables. The results are shown in 

equations 4 and 5. The variance of holding-period yields enters with 

the wrong sign and with a coefficient which is not significantly different 

from zero. The equation is improved, however, Py addition of the 
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Chart 6" 

,LAG WEIGHTS ON r l0t .. I,'· 

40 

'Or-~------------~--~-l~ - , 

789 

average term to maturity variable (equation 5)' which exerts a significant 

influence in the expected (positive) dh·ection. Both fuecoefi!cientof 

dete~minà.tion and the Durbin-Watson statistic; are somewhatlarger, 

'though the latter statistic still indicates that seriaI correlation in the ' 

residuals ~s significant. The pattern ·o:f lag w~ights on the long-term' 

interest ra,te from this equation is shown in 'Chart 7. It indicates, ,more 

strongly than Chart 6, that'extrapolation of the currerit. tr~nd of interest 
. . . ' 

rates, plays little part in the formation of rate .expectation~~nthe'ë1ema:nd 

side of this market. 
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CharI 7 

LAG WEIGHTS ON r 10t.i· 

Chow test result~ (reported in Table 19) indicate that none of 

equations 3 to 5 yie1d coeffi~ients for whic4 the hypothesis,of stability 

can be accept~d over the sub-periods 1955-60 and 1961-65. This is true 

even at the 1 pe r cent 1eve1 of significance. 

,TABLE 19 

CHOW TEST-.3 

(Accept hypothe sis that (3=(31 =~ 2 if F c < F. 01' 
where (3, ,(31' (32 = coefficients generated from 
samp1e periods 1955-65, 1955-60, and 1961-65, 
. respective1y)" 

Computed F Critica1 F 
(F c) (F. 01) 

Equation 3 (Table 18) 4.24 3. 18 

Equation 4 ( " " ) 4.20 3.23 

" 
Equation 5 " ") 3.62 3.23 

DF 

(11,22) 

(12, 20) 

(12,20) 
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Though the. €how test has been used thus far to test for 

instability a:asociated with the average term to maturity variable, it 

is c1ear that the significant di#erence found in the coefficients of these 

equations (over the periods 1955:-60 and 1961-65) is attributable to the 

rnarked structural shift on the Elupply side of the non-personal term deposit 

market. Therefore, ~itt1e confidence can be p1aced in the coefficients 
, 

of any of these equation~. It can be said, however, that.the results of 

my experiments suggest that the hypothesès tried would yie1d an acceptable 

set of coefficients if they were tested on data generated sole1y in the post-

20 
1961 period. 

The results obtained for the supp1y side of the market for 

non-personal term deposits a·re. shown in Table 20. These equations 

are estimated over the period since 1961-(to 1965) when the banks active1y 

began to soHcit large blocks of short-term funds .. The term to maturity 

of t~ese deposits varies from ~ few days to upwards of one year. No 

information is available on the actua1 maturity distribution. Interest rates 

.are available for each maturity range;· but there are no data on the average 

rate for aU non-personal term deposits. Therefore, l was forced to 

choose a 'representative' maturityand rate. The rate chosen is that paid 

21 
on deposits of <}.O-179 days to maturity. 

201 did not attempt to e stimate the se equations ove r the pe riod 
since 1961 because the number of observations available was small relative 
to the number of inde pendent variables. 

21 Ca suaI enquiry revea1ed that it is thought that most of the 
deposits are in t.his maturity range. 
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1. 

2. 

3. 

4. 

Notation: 

~PT = 
rTB = 
rFIN = 
rL = 

ELA/TBA = 

TABLE 20 

INTEREST RATE ON NON-PERSONAL TERM AND'NOTICE DEPOSITS 
(Dependent Variable: L).rNPT) 

Constant ~PT-1 rTB rFIN rL 

-.001 -.67 .68 .03 
(0.0) (8.6) (6.6) (. 1) 

-3.87 -.75 .49 .84 
(1.8) (8.6) (6.0), (2.0) 

2.66 -.77 .53 
(2.2) (9.2) (5.4) 

2.73 -.79 .44 
(1. 5) (7.4) (3.4) 

interest rate on non-personal term. deposits {90-l79 days}. 

3-m.onth Treasury Bill rate. 

interest rate on 90-day finance com.pany paper. 

chartered bank prim.e loan rate. 

chartered banks r ratio of earning liquid assets to total assets. 

ELA/TBA 

-6;09 
(2.1) 

-5.75 
(1. 3) 

-2 
R 

.85 

.83 

.88 

.81 

----

DW 

.80 

1.81 

1.46 

1.72 

'J 

0/0 
Error 

3.9 

4.1 

3.4 

4.4 

.... 
Ul 
Ul . 
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The hypothesis tested is that the rate on term deposits is 

determined largely by two factors. First, the non-personal' term deposit 

rate should be positively related to yields on other financial instruments 

of similar quality which compete for the funds of the non-financial sector 

of the economy. S.econd" the rate should also be positively related to 

the rate of return currently obtainable on the banks' asset portfolio. 

To represent alternative yields obtainable by non-bank investors, 

l try the three-month Treasury Bill rate and the rate on finance company 

paper with 90 days to maturity. As proxies for the rate of return on bank 

assets the prime loan rate and the ratio of earning liquid assets to total 

assets are used. The idea in the latter case is that the rate of return 

available to the banks is negatively related to the ratio of low yielding, 

liquid assets in the 'portfOlio. Therefore, this variable should enter the 

22 
equation with a negative signe The results in Table 19 indicate that 

these variables do quite well in explaining the term deposit rate. Equ.ations 

2 and 3 do better than equations 1 and 4. In these equations all variables 

are significant at the 10 per cent level. 23 Either of these equations is 

reasonably satisfactory. The choice is not c1ear-cut because, though the 

coefficient of determination is higher in equation 3, the Durbin-Watson 

statistic is better in equation 2. The reaction coefficients indicate that 

22This formulé~.tion neglects any influence which expected capital 
gains on earning liquid assets may have on this interest rate. Given the 
evidence of Chapter 4 this may be important. Due to the small sample size 
involved her~. Ihav.e not attempted to test this hypothesis. 

23 A 't' value of 2. 1 is required for significance at the five per 
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most of the discrepancy (75-80 per cent) between actual and desired 'rates 

is eliminated in the current quarter, a reasonable result. 'These results 

strongly confirm the hypothe sis that the banks act quickly to meet 

competitive short-term rates, given the profitability of their own asset 

portfolio. 

cent level, the value on the bank loan rate (rL) in equation 2 is just below 
this. But for this yariable aH are significant at the five per cent level. 



CHAPTER 6 

CONCLUSIONS 

In this thes~s l have attempted to" deve10p eq'llations which 

exp1ain chartered bank dema;nd for the main components of their earning 

asset pOl1:folio and equations which ,determine the quantities of the 

components of bank liabi1ities~ 

l c~>ncentrated on exp1aining the components of earning assets 

because the. resu1ts of a survey and critique of the literature, in Chapter 

2, 1ed to the conclusion that, given the nature of the 1ega1 reserve 

constraints in Canada, the demand equation for excess reserves is not 

identifiable in a mode1 which aggregates over all banks. 

Chapter 3 outlined the theory of portfolio selection as applied 

to ana1yzing the determinants of the distribution of liquid assets in 

investors' portfolios between 'money' and 'bonds. ' The theory postulates 

that the critica1 variables determining the distribution are the expected 

return and the· associated variance of return, as a proxy for risk, of the 

portfolio. One of the major aims of this study was to examine the· influence 

of risk and expected future bond priees on the public' s demand for chartered 

bank liabilities and on bank demand for earning assets. The influence of 

136. 
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these :variables, and especially of expected interest rates, has been 

r~cognized in empirical work on the term structure of interest rates, but 

litt1e research has been do~e to date in testing their influence directly 

in demand functions for iinancial assets. 1 

Following the theoretical discussion of Chapter 3, l proceeded 

to deve10p variables, for use in the subsequent empirica1 ana1ysis, which 

serve as proxies for risk and,expected interest rates. The discussion 

of risk (on Canada bonds) concluded that large changes in riskresu1ted 

from the Conversion Loan of 1955, which increased substantiallY,the average 

term to maturity of the public debt, and from changes in the proximate 

monetary policy targets pursued by the central bank over the sample periode 

Consideration of the desirable qualities of a variable designed to capture 

these effects, and an examination of the va'riab1e used heretofore (average 

term to maturity of Canada deht in the hands of the general public) 1ed me 

to conjecture that a new variable (variance of a holding-period yield) would 

better capture both of the effects. Therefore, in r~levant equations l tested 

for the influence of each of the se variables. Where the former variable 

proved to be best in terms of 't' values, l used a second statistical test to 

check whether the average term to maturity variable had induced instability 

in the coefficients of the relation over two subperiods (1955-60 and 1961-65). 

This was deemed desirable because casual examination of some of the 

ISo far as l know, the only previous Canadian study to test 
direct1y for the influence of rate expectations in demand equations 'for 
financial assets is Shapiro, "The Canadian Monetary Sector: An 
Econometrie Analysis." Shapiro tested only for the presence of the 
notion of a 'normal' rate in demand equations for personal savings 
deposits and bank business loan authorizations. 
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evidence revealed that, whi1~ the 'liquidity preference' curve of the 

public had shifted back to its pre-l958 position by 1961, the average term 

to maturity variable was still relatively high in the period since 1961. 

Hypotheses tested with respect to the formation of interest rate expectations 

were tbat expectations are generated by investors from present and past 

experience partly by assuming that recent trends of rates will continue 

and partly by assuming that rates will return to some longer-run, 'normal', 

level. It was demonstrated that these hypotheses imply aU-shape distributed 

lag response pattern of the demand fo.,: financial assets to the level of 

interest rates (represented by the lo:p.g-termrate). If the data are consistent 

with the hypotheses, the distributed lag should have a U shape in the case 

of demand functions for Canada bonds and an inverted U shape in cases of 

demand functions for substitutes for bonds, such as interest-earning bank 

deposits. 

The equation estimates, contained in Chapters 4 and 5, indicate 

that both expectations and risk are important contributors to the explanation 

of the banks' demand for earning assets and of the public' sdemand for 

bank deposits. With respect to the risk variables, the evidence was that 

they contribute significantly to the explanation of demand for all of the se 

financial assets. In the deposit demand equations the' average term to 

maturity variable performed best and did not induce significant instability 

in the relations over the two subperiods. In the equation representing 

bank demand for earning liquid assets the opposite was true, the variance 
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variable performed considerably better than did the average term to 

maturity. This result is intuitively plausible since the banks' holdings 

of Canada bonds are of relatively short term to maturity. Therefore, 

they should.be rela~ively immune from the risk effects of a lengthening 

of the average term to maturity, but they should be affected by shifts in 
.' 

the variance of bond yields in gene raI. 

The evidence was, in aU cases, that interest rate expectations 

are formed partly by extrapolating recent trends in rates and partly on 

the basis of a notion about the 'normal' rate. The equations representing 

bank demand for earning liquid assets and bu sine ss loan authorizations 

suggested that the formation of rate expectations by banks is predominantly 

regressive. It should- be noted, however, that the influence of expeétations 

on loan authorizations was relatively weak and very sensitive to the 

specification of the equation. Regressive expectations were also dominant 

on the demand side of the market for non-persona1 term deposits. This 

behaviou·r contrasts with that observed in the demand equation for personal 

savings deposits where expectations were·found to be a result primarily of 

extrapolation of recent trend~ in interest rates. 2 

2This evidence is broad1yconsistent with the resu1ts obtained 
from using these hypotheses to exp1ain the term structure. of interest 
rates. See H. T. Shapiro, "Distributed Lags, Interest Rate Expectations, 
and the ImpaCt of Monetary Policy: An Econometriç Analysis of a 
Canadian Experience,'" A:merican Economic Review, Papers and Proceedings, 
57, (May, 1967), pp. 455-460 •. The main difference between Shapiro' s 
results and mine is that he used a sixteen quarter lag and l have used a lag 
of eight quarters.· l found that the quality of my estimates generally 
deteriorated when longer 1ags were used. 
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The evidence suggests, therefore, that these simple hypotheses 

about the formation of expectations are reasonable approximations to 

reality. No ·doubt they are capable of being refined and impr,?ved. ' For 

example, it seemsprobable to me that expectationsare based toa con-

siderable extent on the current econornic outlook, and future research 

might be directed towards modifying the results obtained here to' take 

account of factors of this nature. 1 believe, however, that t have made 

a reasonable start in incorporating expectations of capital gains in equations 

explaining financial behaviour. The results indi~ate that expectational 

factors are important and should be taken account of in future econometric 

analysis of financial activity. 

In order to surnrnarize and test the reliability of the equations 

developed and estimated in Chapters 4 and 5, l li st the best equations here 

and compare the actual valu'es of the dependent variables during 1966 with 

the values predicted by these equations. 1966 probably provides a fairly 

good test of the reliability of the equations, since monetary policy varied 

appreciably over the course of the year. Interest rates rose during the 

early part of 1966, reached a peak in August, and generally dec1ined during 

3 the .remainder of the year. 

3See Bank of Canada, Annual Report of the Governor to the 
Minister of Finance, Ottawa, 1966. 
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The best results of my attempts to exp1ain bank de;ma.nd for 

earning assets are as follows: 4 

1) DoELA - 678.10 + 56. 98CR - ZOo 69CR. rO-3 - 5. 46Gfr 
(1. 4) (5.6) (5.5) (1. 8) 

8 
- 70. 19DorB + 333. 65r10t + :Ehï r 10-i - .19ELA_1 

(1.Z) (1.5) i=l (Z.O) 

... - 75.9101 - Z47~ 94QZ - 191. 98Q3 
(1.1) (3.7) (3. 1) 

-Z 
R =.76, D. W. = 1. 58, % Error = 3.5. 
(Equation 7, Table 4, p. 74.) 

Z) DoTA = 1798. 99 +331.64rL'~. 07(TA-LBL1 + . 13ELA_1 
(3.3) (3. 1) . {.5) (1. 9) 

8 
+ • 11TBA - Z44. 06r10t + :E bir10-i - . 1ZTA_ 1 

(1. 9) (4.0) i= 1 (1. 1) 

-Z· 
R =.73, D. W. = 1. 98, % Error = .9. 
(Equation 4, Table 5, p. 88.) 

6 
3) Lp = - Z510. 58 + 3.4ZCD + :E ciELA_i + 463. Z3Q1 

(8.9) (8.9) i=O (4.4) 

- 135. OOQZ + 488. 96Q3 
(1.6) (5.0) 

6 -Z 
:E Ci = .34; R =. 9Z, D. W. = 1. 66, % Error = 1Z. O. 

i=O 
(Equation 3, Table 6, p. 96 •. ) 

4Figures in parentheses below the coefficients are 't' values. 
The source of each equation is given, in parentheses, be10w the summary 
test statistics. 
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. The main inadequacy of the. earning liquid assets equation is that the 

short-term interest rate variable enters, significantly, with the wrong 

signe Isolation of the expected, positive, effect of the short-term interest 

.. rate is particularly difficult in this case becau·se thère is a strong simple 

correlation (in the opposite direction) between this rate and earning liquid 

assets. The equation predicts changes in earning liquid assets reasonably 

weIl over 1966, however, as is. shown in Table 21. But for the third quarter,) 

the errors are no greater than the standard error of estimate of $125 

million. 

1966 lQ 
2Q 
3Q 
4Q 

In the third quarter the equation underestimates the change., 

TABLE 21 

CHANGE IN EARNING LIQUID ASSETS 
$ mil1., SEE = $125 mil!. 

Actual Predicted Actual-Predicted 

+151 + 99 + 52 
-138 -132 6 
+155. - 50 +205 
+242 +117 +125 

and, in fact, shows a reduction in earning liquid assets when the actual 

change was positive and large. 

The difficulties l encountered in explaining bank demand for 

business loan assets are reflected in the generally bad results obtained 

where this equation is used to generate estimates of the dependent variable 

for 1966. The results are shown in Table 22. The estimated values for 
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the change in authorizations remainlarge throughout the year while, in 

fa ct, the growth of authorizations was virtually zero during the second 

'TABLE 22 

CHANGE IN BUSINESS LOAN AUTHORIZATIONS 
$ mil!. , SEE = $50 mill. 

1966 lQ 

2Q 
3Q 
4Q 

Actual 

+15'3 
+ 9 
+ 13 
+166 

Predicted Actual-Pre dicted 

+275 -122 
+273 -264 
+266 -253 
+353 -:.187' 

and thi,rd quarters. l think the problem with this equation is the strong 

upward trend in'authorizations over the sample period, which l a,ttempted 

to account for by including a scale variable (total bank assets) in the set 

of inde pendent variables of the equation. It appears that there was little 

variance in the authorizations series, apart from trend, during the sample 

periode 

Table 23 reports the results of extrapolating the personalloan 

equation through 1966. In this equation the dependent variable is the stock 

1966 lQ 
2Q 
3Q 
4Q 

TABLE 23 

PERSONAL LOANS 
$ mill., SEE = $173 mil!. 

Actual 

2,801 
2,885 
2,948 
2,985 

Predicted,Actual-Predicted 

2,622 +179 
2,389 +497 
2,636 +312 
3,008 - 23 
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of loans outstanding. The equation estimates the stock reasonably 

weIl in the first and fourth quarters but does'very bad1y in the' second 

and third. l think the variability in the accuracy of theestimates 

reflects the fact that the lagged stock is not included among the set of 

explanatory variables, so that theequation doesnot benefit from its 

stabilizing effect. When this variable was tried in the equation its 

coefficient was greater than one, implying a negative sp~ed of adjustment, 

a nonsense result. Again the difficu1ty derives'from the bias induced 

in the coefficients by the strong trend in the dependent variable during 

the sample' pe riod. 

The results obtained in Chapter 5, where l developed equations 

exp1aining the components of bank liabilities, are generaIly much better 

than those obtained for bank,assets. The best results are contained in 

the foIlowing set of equations: 
5 

4) 
. 2 

boDD = 564.92 + • 10Y - 98.19rO_3 + 3. 756H (_1) - • 30DD_ 1 - 143.07Q1 
(4.9) (5.3) (7.5) (2.9) (4.0) (4. 2) 

- 67. 62Q2 - 134. 62Q3 
(2.7) (4.0) 

-2 
R =.83, D. W. = 2.00, % Error = 1.5. 
(Equation 3, ,Table 9, p. 106.) 

5) boPS 
. 2' 

= 129.01 - 100. 67(rTR -rps) + 4. 38GH(_1) + • 19YP + 143. 56r10t 
(2.2) (2.8) (4.1) (4.8) (3.0) 

8 
+ ~bïr10-i - • 24PS~1 + 65. 33Q1 + 183. 75Q2 + 103.90Q3 
i=l (3.6) (3.7) (10.5)(5.9) . 

-2 
R =.83, D. W. = 1.59, 0/0 Error = • 5. 
(Equation in text, p. 121.) 

, 5Equations 4)and 5)contain ~ as the risk variable. These equations 
produced better estimates of the dependent variables for 1966 than did those 
containing A. 
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6) .6NPT = - 311. 78 +'. 07Y + 1.69A - 38. 16rSW + 102. 52rN PT - 380. 37r10t 
(2.7) (2.5) (2.3) (3.8) (4.0) (4.6) 

8 
~ ~bir10_i - • 04NPT -1 + 93. 51Q1 + 82. 10Q2 - 19. 48Q3 

i= 1 (. 5). '. (2. 8 ) (3. 4) (. 5) 

-2 
R =.60, D. W. = 1.54, % Error = 6.4. 
(Equation 5, Table 18, p. 126.) 

7) Â~PT = 2.66 + • 53rTB - 6. 09ELA/TBA - .77rNPT_1 
(2.2) (5.4) (2. 1) (9. 2) 

-2 . 
R = .88, D. W. = 1.46, % Error = 3.4. 
(Equation 3, Table 20, p. 133.) 

The equations representing the pub1ïc' s dem.and for dem.a:ad and persona1 . 

savings deposits are of a high statistica1 quality, with all coefficients being 

highly significant and having the' theoretically expected !;Iigns. 

The actua1 changes in dem.and deposits in 1966 and the estim.ates 

generated from. equation (4) above are shown in Table 24. The errors are 

well within the standa~d error of estirn.ate in the first two quarters of 1966, 

but the equation underestirn.ates the changes by rather large am.ounts in the 

1966 1Q 
2Q 
3Q 
4Q 

TABLE 24 

CHANGE IN DEMAND DEPOSITS 
$ rn.il1., SEE = $53 m.ill. 

Actua1 Predicted Actua1-Predicted 

- 96 -135 + 39 
+106 + 72 + 34 . 
+139 - 27 +166 
+261 +101 +160 

1ast two quarters. The banks began to require loan custom.ers to ho1d 
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compensating balances in mid-1966
6 

and it is probable that the large 

errorsare a result of the build-up in the se balances. 

The personal savings deposit equation predictsthe 1966 changes 

very weIl, as can be seen in Table 25. The equation consistently over-

estimates the actual change but all errorsare smaller thanthe standard 

-TABLE 25 

CHANGE IN PERSONAL SAVINGS DEPOSITS 
$ mill., SEE= $40 mill. 

1966 lQ 
2Q 
3Q 
4Q 

Actual 

+117 
+229 
+166 
+ 59 

Predicted Actua1-Predicted 

+130 -13 
+257 -28 
+203 -37 
+ 73 -14 

error of estimate. The non-personal term deposit equation does not fare 

so well, as is indicated by Table 26. The error in the first quarter is 

particularly large. The actual and predicted changes in non-persona1 

1966 lQ 
2Q 
3Q 
4Q 

TABLE 26 

CHANGE IN NON-PERSONAL TERM 
AND NOTICE DEPOSITS 
$ mill., SEE = $56 mill. 

Actual Predicted Actual-Predicted 

- 77 + 89 -166 
+148 +159 - Il 
+116 + 44 + 72 
+ 9 + 67 - 58 

BSee p. 82, note 10, above. 
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term deposits are of approximate1y the same magnitude but of opposite 

signe Inview of themediocre fit of this equation, however, theresults 

for the other quarters are not bad. 

Finally, Table 27 shows the actua1 and estimated changes in 

the interest rate paid onnon-persona1 term deposits. As would be·expected 

from the fit of the equati.on, the estimated changesareextreme1yc1ose 

TABLE 27 

CHANGE IN INTEREST RATE ON NON-PERSONAL 
TERM AND NOTICE DEPOSITS 

Percentage points, SEE = • 130percentage points 

ActUal Predicted Actua1-Predicted 

1966 1Q +.200 +.174 +0026 
2Q +.250· +.263 -.013 
3Q .000 +.038 -.038 
4Q .000 +.034 -.034 

to those which actually occurred. The 1argest error is about 4 basis 

points in the third quarter, compared with a standard error of estimate 

of 13 basis points. 

In genera1, the equations exp1aining supp1yand demand for bank 

liabilities generate quite acceptable estimates of their dependent variables, 

as the statistical quality of the results would lead one to expect. The 

equationswhich purport to exp1ain bank demand for earning assets do less 

weIl. This is especially true of the loan authorizations and personal1oan 

equations. In these cases l feel that many of the difficulties have to do 
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more-'with the'quality of the sam.ple observations on the dependent 

variablesthan with the techniques and inde pendent. variables used. 

The equations developed in this thesis will be affected to 

some extent by the recent changes in the Bank Act. The main cha.nges 

in the Act were the removal of the interest rate ceiling on bank loans, 

the introduction of a. differential reserve requirement for demand and 

Ume deposits, and removal of the prohibition on conventiona1 mortgage 

lending. 7 The removal of the ceiling on loan rate s should mean that 

variation in the set of terms on which loans are granted will be reflected 

to a greater extent than previously in changes of the lending rate. 

Moreover, the remova1 of the loan rate ceiling, combined with the 

introduction of the differential reserve requirement, should result in 

increased competition for time deposits by the banks through variation 

of the interest rates paid ~n the se deposits. 8 

7 On the Bank Act changes see: H.H. Binhammer, "Canada' s 
Revised Banking Legislation, " The National Banking Review, 4, (June, 
1967), pp. 493-501; G. L. _ Reuber, ''Recent Revisions in Canada' s Banking 
Legislation - l," Bankers' Magazine, 204, (December, 1967), and "Recent 
Revisions in Canada' s Banking Legislation - il, " Bankers' Magazine, 205, 
(January, 1968). 

8In fact, the banks began to compete more aggressively for 
deposits as soon as the Act came into force. The Governor of the Bank 
of Canada has. noted that, 

"the chartered banks, operating aggressivel-y under the terms of the 
new Bank Act, attracted a somewhat increased share of the flow of 
savings at the expense of competing institutions. They introduced 
non-chequable savings ac~ounts bearing a 4 1/2 per cent interest 
return (later raised to 5 per cent) and other new types of fixed-term 
deposits with Hfe insurance or other novel features. " 

Bank of Canada, Annual Report of the Governor to the Minister of Finance, 
Ottawa, 1967, p. 50. 
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These effectswill probably change the coefficients on interest 

rates in particular equations, e. g. the demand equation for personal 

savings deposits. l will be surprised, however, if they require the set 

of explanatory variable s in existingequations to be changed. .The one 

change in the Act which will probably require the addition of explanatory 

variables is the introduction of the differential reserve requirement. It 

is quite possible that, as a result of this innovation, the banks' desired 

distribution of total assetswill be affected by the distribution of their 

liabilities between time and demand deposits. For example, an increase 

in the relative size of demand deposits (which now carry a reserve require­

ment of 12 per cent) may lead a bank to increase the proportion of liquid 

assets in its portfolio. If this is true a new variable representing the 

distribution of deposits will have to be added to the earning liquid assets 

and loan-supply equations. 

For the most part, the equations developed in this the sis should 

be capable of being used (with appropriate adjustment for changes such as 

those noted above) within a complete econometric model of the economy 

to help to analyze, for instance, the links in the chain connecting monetary 

policy with economic activity. 
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APPENDIX A 

, 0 

'4 NOTE ON DATA SOURCES 

AlI data on assets and liabilities of chartered banks were 

obtained from the Bank of Canada Statistical Summary Supplement. Where 

available, the "Average ,of Wednesdays" data were use'd and the monthly 

numbers averaged over quarters. Where only quarter-end data were avail-

able, the observation for period t is an average of the values at quarter-

ends t and t-l. 

Interest rate series on Canada Treasury Bills and bonds, and 

on chartered bank liabilities are either published in the Bank of Canada 

Statistical Summary or are available from the Research Department of the 

Bank. The average interest rate on 1 and 5 year Trust Company term 

certificates was constructed from data contained in Table V, Appendix E, 

of the Appendix Volume to the Report of the Royal Commission on Banking 

and Finance. Data for the .period subsequent to that covered by the Porter 

Report (i. e. for the period since 1963) were obtained from the Research 

Department of the Bank of Canada. 

A set of 'synthetic' interest rate sèries was required in order 

to examine the variance-term to maturity relationship (in Chapter 3) and 

to construct the variance of holding-period yield variable. 1 needed time 

series of yields on bonds w ith constant term to maturity over time. Since 

150. 
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the term to ma tu rit y of a given bond issue declines continuous1y over time, 

the on1y way of standardizing for term to maturity is to construct yie1d-

curves for each point in time and to read 'the yie1d values (for a given 

term to maturity) from the time series of yie1d curves. This procedure 

was used to construct 'representative yie1d' series for the years 1958-

1965. Prior to 1958 the Bank of Canada published similar data (called 

"Theoretica1 Bond Yie1ds") in the Btatistica1 Summary. 

To construct the one-year ho1ding-period yie1d~,I used the 

following method (the description uses, as an examp1e, the ca1cu1ation 

of a ho1ding-period yie1d on a 'representative' bond, with five years to 

maturity at the time of purchase): 

, '1 
1) Using tables of bond values l find the value of a bond (P ) 

5t 

corresponding to the 'repre sentative yie1d' on a 5 year bond at time t, 

assuming a' 4 per cent coupon. 

2) l assume that the bond is sold one year 1ater, at time t +1, when the 

term to maturity is 4 years. Therefore,I find the value of a bond (P 4t+1) 

corresponding to the 'representative yie1d' on a 4 year bond at timet+1 

(agàiin assuming a 4 per cent coupon). 

3) Bince bond value tables relate prices, and yie1ds tomaturity (i.e. 

they assume that bonds are he-Id until redeemed at par by the issuer),I 

normalize on the selling price (by taking the ratio of the purchase price to 

1 
Investors Bond Values Table, (Boston: fin.ancial Publishing 

Company, 1962). 
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the selling price'PSt/ P 4t+1) in order to use the bond tables to find the 

one-year yie1d (which is the ho1ding-period yie1d, rH) on a bond purchased 

at the price PS/P 4t+1 and sold at par ($100). 

Data on GNP and expenditure on consumer durable goods were 

obtained from the National Accounts, Income and Expenditure (Catalogue 

No. 13-001'·· Quarter1y) published by the Dominion Bureau of Statistics. 
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