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In this thesis I extend empirical knowledge of bank
portfolio behaviour in Canada, using econometric techniques, in
two major respects.

First, I 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 all banks. Therefore, bank earning asset
accumulation must be examined directly by estimating equations
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Second, I investigate the influence of interest rate
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public (insofar as the public's behaviour is reflected in its demand
for bank liabilities). Further, I extend analysis of the effects of

risk on these markets, since the theory of portfolio selection holds
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that the risk associated wit‘h‘a giﬁreﬁ expected return is an important
variable in investors' utility fuhc;ti’éns‘.‘
| Equations are 4evstir‘na.t‘ed.by ordinary least sqﬁ_ares'which
- explain Bank_demand for the mam Corﬁponéﬁfs of éa;'ning'é,ésetS’and
. the supply and demand £or»banlklli“abiiitie's. Ex‘plana»tdryvv;r_iables- in

the equations include expedtatibnsj and risk variables,‘ aldng'with others
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dictated by the theoFy of pank and-public-portfolic bEhavIous.
The econon_:tetrikc .-vre‘:;iilzlts a;Lfe ‘mebdio'cz;e 'in the ca s.e of the

bank asset equatidnsand gboc_l in the case of suppl'yv‘and'. demand equations

- for liabilities. In Both case s‘ intere st'ra‘,t"e expectations and risk are found

to exert significant influence though the results are much stronger in

the demand equai;ions for liabilities than in the equations which explain

bank demand for earning assets.
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'CHAPTER 1
INTRODUCTION AND METHODS

Introduction:

| In this" studyI attempt ﬁéi e':“c“.teridﬁé‘x‘i sting‘ ‘eimpii;rical ‘kr;dwl‘édgev :
" of the portfélio behavmurof the Ca'na‘,dianr banitirig .éysf:e'-m,:‘a g’bz"oﬁpv of
linstitution.s Which bulks Vla;';'ef among fin;,ncial intérmv'ediarvie's and is 
the first link in :th.e chaih yconnect.in’g 'm;)netary policy wiﬁh expenditure
on goodsi and se}'vices. ‘Exiéting ﬁlodels of the f:fnancial seqtdr frequently
» uée‘ the equai;ic';ns‘ depicting bank _po:ftfolio behaviour (in cdnjun‘ction with |
equations reioresénting derﬁénd for'ba.ﬁk liabilities by the nOn-banic,puialic).
tovdetermine a representative‘shqrt-term interest rate. The notion.is
that thé ‘short-te‘rm rate is the price which clears the ﬁarket for demand
deposits, i.e. the -s:hort‘-term rate adjusts so that the supply of demand
deposits is equal to the demand. Banks supply liabilities in exchange for -
their purchases of earning va‘ssets and part of this ﬂdw of total liabilities
is exchanged by ‘the ge_neré.l public for time deposits. 1 The‘refore, given
bank demand for eax;;;ihg as éets and puplic 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 demand. The usual assumption about bank supply of time
deposits is that the banks set the interest rate payable on these deposits
and have a perfectly elastic supply schedule at that rate.

1.
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» demand for demand baiance's‘ (by the pﬁblic) can be shown to bear a stable
fel'ationship to the short-term intere st ':rate (the opportumty cost of
hold_mg demand deposits) then th1s rate can be determmed by the: equ111br1um
condition that supply equals demand

I attempt toadd to exletmg econometrie research on the Canadian
banking system in two respects‘. F1rst 'I argue, that most emstmg studies
. do not take adequate account of the way 1nhwh1ch the Canadlan cash reserve
constramt is defined. Where the se studies do attempt to incorporate the “

institutional peculiarities, 'they ﬁse, in my opinion, rather implauéible

That a relationship of this k1nd is consistent w1th the Canadian
evidence is demonstrated in this study. '

In general, the system may be written as follows in terms of ﬂowa,;,_..
Stochastic equations are 1nd1cated by the: functlonal notatlon, f( )

‘.'\

AEA = f(r, etc. ),
JAN .
| A,'I‘PD = HrppE ete),
atp® = aTDP,
. s '
ADDY, = AEA +AR .- ATD,
~ADD = f(r, etc.), ‘
aDDS = ADDD,
where,
EA = earning assets of the banking system,
r = short-term interest rate, :
R = cash reserves,

TD = time deposits,
TTD = 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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h}}pothe ses. about the'i_behavviour of the banking sytetem‘. In' C:}ha'pt‘er' 2
- I develop these 1deas. I survey the theoretlcal 11terature (wh1ch is: wr:.tten
mamly in the context of the United States bankmg system) and follow th1s o
:‘w1th a dlscussmn of the reserve constraint in Canada.. In 11ght of these -
’ fcons;derat:tons I examine cr1t1ca11y t_he; existing emp1r1ea1. and descript‘ive'» i
literature on the Canad1an system. I conclude the- chapter w1th a general
‘ outlme of how I propose to’ formulate a model of bank behavmur. - ‘
The second 1mprovement I have made in econometr1c analys:ms
of bank behaviour is to mclude var1alales in the equations representlng
expected cai)ital gains or losses £rom future changes in 'inte_lfest rates, ‘
and the uncertainty associated with.thesevexpecta.tion_s. 'Thevaria‘;blves" |
may be expected to influence the demand by the non-bankbpﬁblic fo'r bank
liabilities as well as the demand fdrearni‘ngfassets by banks. _'i‘he'inﬂuence
of expectations and uncertainty on a11 of these equations is exanﬁned. In
Chapter 3 I outline the theory of portfolio selection,v which maiﬁtains that
interest rate expectations and uncertainty are critical variables inﬂuenciﬁg
the distribution of in_ve stors' liquid asset portfolios between financiai .claii'ns
which have zero term to maturity ('money') and positive te rm tomaturity
('bonds'). Following this I discuss.‘recent changes‘in Canadian financial
marketsbwhich are thought to have contributed to changes in uncertainty,
Finally, I discuss the hypotheses tested with re spect to the formation of
interest rate expectations, and the way in which both expe ctations and
ance rtainty variabler are measured.

In Chapters 4 and 5 I present the empirical results of testing the

hypotheses developed in Chapters 2 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:

“'All of the estimation in this study is done using ordinary
least squares. This involves treating variables as exogenous when they
are in fact en&ogenous with the result that, in many equations, the
assumption of independence between explanatory variable and error
term is violated. This re sult's: in parameter estimates which are not
only lﬁa sed but inconsisteut. 4 Consistent estimates would be obtained
by using a simultaneous estimator such as two-stage least squares. The
usefulness of such estimators, howéver, is reduced by the .fact that little
is known about théir small-sample properties. 5 This diffi;:ulty, plus the
fact that consistent estimation requires knowledge of the causal structure
throughout the ecénomy and would involve, in effeqt, a simulté,neous test
of a complete model, has led me to the same décision many other investigators

have reached in like circumstances, i.e. to use ordinary least squares.

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

5Ibid., Chapter 10.

6See J. Duesenberry, et al, Brookings Econometric Model 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,lthis decision implies the judgment that the diffei’ences between
single equation and simultaneous estimators are not so great that variables
or functional forms accepted (rejected) here would be rejected (accepted)
if simultaneous methods \;vere‘used. Goldfeld‘ (who also followed this
procedure in a similar investigation of the U.S. banking system) notes
that '"a comparison of certain of the single-equation and structural estimates
sﬁpported this contention. u? Therefore, the strategy I 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 estimators in future attempts to improve
the results reported in this study.

In all of the equations a stock adjustment model is used. This
model involves the hypothesis that gross additions to the stock in
the current period is some fraction of the difference between the desired
stock in the current period and the actual stock at the be giﬁhing of the

periodg, so that,

Ay = My¥p - ve-1) (1)
where, '
y* = desired stock of v,
A = coefficient of adjustment.

7s.M. Goldfeld, Commercial Bank Behaviov: and Economic
Activity, (Amsterdam: North Holland Publishing Company, 1966), pp.
36-3T7.

8A.S. Goldberger, Econometric Theory, (New York: John
Wiley and Sons Inc., 1964), pp. 275-276.




Since y*t is, in practice, unobservable, the model assumes that

y*t = px » (2)
where, o
X, = a vector of explanatory variables,
B = the vector of coefficients associated
with X .,
t
Substitution of (2) in (1) yields,

Ayt = MpX, - )\Yt-l + u, (3)
where,
u = error term,

which is the form in which most equlations below are estimated. Of course,
X; varies with the equation being considered. Its composition is discussed
in the chapters which report the empirical results. 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

9

coefficient (\) will be biased. *~ Moreover, if the corresponding residuals
are serially correlated, the estimates will not only be biased but will be
inconsistent.

In many cases in this study there is reason to believe that the
desired stock of a financial asset is a function of a series of lagged values

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

relatively small sample size and the high collinearity among successive

9Johnston, Econometric Methods, pp. 211-215

100,54, , pp. 216-217. Griliches has demonstrated that the

coefficient of adjustment will be biased downward if the autocorrelation

is positive. Further, the Durbin-Watson statistic will, in these cases,
be biased in the direction of indicating no significant serial correlation
in the residuals. (''A Note on Serial Correlation Bias in Estimates of

Distributed Lags, " Econometrica, 29, (January, 1961), pp. 65-73.)
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values of the same variable, I use techniques which reduce substantially
the number of parameters to be estimated in thé lea st-}squares-equation.
For the most part I use a technique developed by Shirley Almon which
constrains distributed iag weights to lie on a polynomial of spe.cif'ie'd
degree. 11 The technique‘involves forming wéighi:ed averages of past values
of the variables, the weights being values of Lagrangian interpoiation
polynomials. These weighted averages ('Almon variables') are then used
as independent variables in a linear regression equation and the lag weights
subsequently unscrambled fromithe estimated parameters and the interpolation
polynomials. Since all point*s' on a polynomial of degree q are known if

q + 1 points can be determined and siﬁce there are, m most cases,
theoretical grounds for expecting the distributed lag to terminate at some
finite point in the past, this technique determines a lag distribution of any
length using only q degrees of freedom, In many instances satisfactory fits
can be obtained using polynomials of degree two or three.

I. test for the significance of seasonality in the various dependent
variables by using dummy variables, no:;malizing on the fourth quartéi'. This
- method assumes constant, additive, seasonai factors and so will not reflect
the possibilify that the seasonal factoi'.s are proportional to the size of the
dependent variable.

The sample period used in estimating the equations i.s 1955-65 in

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

llghirley Almon, '"The Distributed Lag Between Capital
Appropriations and Expenditures, '' Econometrica, 33, (January, 1965).




equations representing bank demand for earning asséts. In the former case
I begin with 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
preferences, I 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
8 per cent reserve requirement and of a short-term money marke‘.:.12 The
banks reacted to the institution of the mohey 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 to'a request by the Bank of Canada
that they keep a minimum of 15 per cent of their deposit liabilities in the form
of 'liquid assets' defined as cash reserves, day-te-day loans and Treasury
Bills. 13 The equation representing bank supply of non~personal term deposits
is estimated only over the period 1961-65 since the banks did not attempt to
influence the composition of their liabilities until 1961.

The equations are estimated on a quarterly basis and all data are

averages over the quarter. 14

12
See J.S.G. Wilson, "The Canadian Money Market Experiment, "

Banca Nazionale del Lavoro Quarterly Review;-No. 44, (March, 1958).

_ 13Bank of Canada, Evidence of the Governor Before the Royal
Commission on Banking and Finance, (Ottawa, 1964) p. 143.

14Throughoui: this thesis dollar variables are measured in millions
and interest rates in per cent per year.



CHAPTER 2

. THE DETERMINATION OF TOTAL BANK ASSETS:

A SURVEY OF THE LITERATURE

Introduction:

In this chapter I first review the theory of how total bank assets
are determined and report very briefly the results of applying the theory
to ﬁnited States data. This is followed by a description of the Canadian
institutional environment. In particular, I wish to point out the differences
between Canada and the United States in the formulation of the legal
restraints oﬂ thev banking system, and to examine the consequences of
these differences for the way in which the theory is tested.

In the ligI}t of the foregoing, I then give a critical review of
existing empirical applications of the theory to the Canadian banking
system and conclude that it is highly probable that these applications
depict associative and not causal behaviour. Finally, I outline in a
general way what I consider to be a more nearly valid 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
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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 all (or a constant proportion of)
legal reserves into required reserves by accumulating a.‘ssets, then
total assets are identically equal to a given multiple of the reserves
made available by the central bank. Until recently the supply of money
was assumed to bear a constant relationship té the v011.1me of legal

.r-e serves in the bank system. Johnson states that

The theory of money supply is virtually a newly discovered

‘area of monetary research. The general practice in monetary
theory has been to treat the quantity of money as determined
directly by the monetary authority, without reference to the
links intervening between reserves provided by 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 by a multiplier determined by the
reserve ratio observed by the banking system, and the ratio
between currency and deposits held by the public. In conformity
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 less
mechanical theory of central bank control. 1

Though current monetary theory views the decision by banks

whether or not to use total bank reserves to change earning assets as

1H. G. Johnson, '""Monetary Theory and Policy;!' 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 threé quantities

can be determined: 1) total reserves in the banking system, 2)'the
reserve requirement ratiq, 3) the‘qx;antity of reserves held by the banks
in excess of those required by law. This can be shown easily using the

following identities,

= : 1
Ry = Rp +R., | (1)
TA = TD = RR/r, (2)
where,
R = currency plus central bank depositsihel‘dw'byv:thélba,nkin‘g’.: systen_i,
RR = required reserves,
R = excess reserves,
E

TA = total bank assets,

]
o]
i

total bank liabilities,

H
n

the reserve requirement ratio.

Total bank reserves (RT) may change as a result of currency
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
mechanical analysis of the determination of money supply are:

K.E. Boulding, Economic Analysis, 3rd edition, (New York: Harper and
Row, 1955), Chapter 17; A.G. Hart and P.B. Kenen, Money, Debt and
Economic Activity, 3rd edition, (Englewood-Cliffs, N. J. Prentice -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. Thérefore, if the amount of excess reserves can
be determined, the amount of required reserves is obtained residually.
Finally, if regquired reserves are known, total deposits (and hence total
assets) are determined by identity (2)'.‘Z 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 1iabilitié.s 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
purposes.3 Hence they are analo‘gous to money balances held, for the
same reason, by individuals and, in general, the theory of v'liquidity
preference' should be used in deriving h‘}rpotheses about bank behaviour
with respecf tc excess reserve holdiﬁgs. I discuss the theory of liquidity
preference in the following chapter and I anticipate the results of that
analysis to the extent of pointing out that, in general, the demand for money
balahces (where money is defined to be non-interest bearing, demand,

balances) is hypothesized to vary inversely with the expected opportunity

cost of holding themn. Theoretically the expected opportunity cost (which

2This de scription is a simplification in that commercial bank
borrowing 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,
I 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 these balances if they
were held in the form of intere st:bearing financial asset‘s). incorporates
not only the current level of the interest rate but also the cabital gain
(or idss) expected to be realized over the holding-period, and the
uncertainty with which that expectation is held.

The theory has been applied to the determination of excess
reserves by Meigs and 'I‘obin.4 In fact the concei)t used is free
reserves which are equél to excess reserves minus borrowing. 5
Meigs tests the hypothesis that 'each bank attempts to maintain
some desired free-resérve position to provide for expected and un-

expected clearings drains and that this desired reserve position is

4A..]‘. Meigs, Free Reserves and the Money Supply, (Chicago:
University of Chicago Press, 1962); J. Tobin, unpublished manuscript,
cited in R. A, Johnston, ""The Canadian Experience with the Floating
Discount Rate, " Yale Economic Essays, 6, [Spring, 1966), pp.3-11.

E.’Most 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 reserves 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
identities,

RT = RU + RB,
RE = RU+ RB - RR;:
RF = Rg - Rpg = Ry - Ry
where,
= cash reserves of banks, and
= borrowed,
excess,
required,
total,
unborrowed,
free

subscripts are,

n

HcoHlYWEE X
:

Al
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6

related to total deposits, market interest)i_‘ate s, and the discount rate''.
He uses yi:elds to maturity on short-term government bonds to represent
the opportunity cost of holding excess rese;_t'\fes. This assumes,

‘ impliciily, either that ban/k"a.éi hold‘th“e: se cu:itiés'to‘mamrity or that
expe.‘v(y:ted caﬁifallgains a:.ce négligible'.* Mei:gs_:'l also assumes that de sired free '-
re sgr*}es are prpp,ortional to., depoisité ép A‘tl‘ia:t the dependent variable

in thé eqqétiOn*'ié thvc.a'r"atio of free »re‘serves to fétaitbank de}.)osit‘
liabilitieé.»' _ I\/ieigé notes that this kr\el’atioln'ship applies only ifv total
unborrowed rv;es'e‘rves ih:thqzbanking ‘systerr‘l remain constant. If
unborrowed rese 1;ves change, then ‘t'he actual frée reserve ia.tio may be
different‘ from the de sired ratié. ’I‘hié vleads Meigs to expand the ;E_ree _
reserve function to iﬁclﬁae a variable wlﬁch reﬂe&s the rate of change

in unborrowed reserves. 7

6A.‘ J. Meigs, Free Reserves and the Money Supply, p. 42.
Other attempts to deal theoretically with bank demand for cash reserves
are contained in: K. Brunner, ""A Schema for the Supply Theory of
Money,' International Economic Review; 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 algebraically 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
analysis described in the text (and the empirical research on the banking
system which derives from it) assumes this factor to vary only with the
- level of deposit liabilities. I sympathize with this assumption since the
uncertainty referred to is a result of switches in deposit liabilities 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 theory was first tested by Meigs, on United States data,v‘
with fair results. His empiriCal applicatio’n of the theory is ﬂawe‘d8 |
in that he assumes that-actual and desired free- re serve s“are-always
equal and he fa11s to te st for lags in the adJustment of the actual to the “
‘ des1redquant1ty. Some lag in response to unborrowed reserves“1s . -

. allowed for-whe're th1svvar1ab1e'lh1_s__ ‘1nc1uded.in, th_e, Te gre‘s_siOns vb:ut no N

= ,provision is made for;a_dynamic response to‘inte’refst a',t(-;:'zs._9 It is

not obvious that the total response to 1ntere st '_rates“takes place in the

variable (this_ is true of_ much-‘ o'f the" theoretica'l analys1 a :vvell, as of

's'o"m'e" ?fo'r‘ce"-.to mo dels

the emplrlcalwork) 'I‘h1s cr1t1c1sm applles w1t

: of the monetary sector (1nc1ud1ng thlS one), 51nce there is: undoubtedly

a h1gh degree of 81mu.1tane1ty between bank assets and 1nterest'_rate s.‘ o

Subsequent 1nve st1gators have remed1ed the‘se:‘ def1c1enc1es and

have obta1ned acceptable demand equatlons f.or free 'reserves For

l example, Goldfeld's fmal equatlons, wh1ch d1saggregate free re serves

and explam excess re serves and central bank borrowmg of c1ty banks

8For a good critique of Melgs work see’ R G Dav1s "Open
Market Operations, Interest Rates'and Depos1t Growth, " Quarterlz
Journal of Economics, 79, (August 1965). SRERN

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

AE = ,142 - 1.093E_; - OOOZrS(D+T) + . 0076AD% + . 0096AD*

(8.96) - - (2.50) - . ; (1. 95) (2.82)
| R’ = .700
DW = 2,34
AB = .049 - ,411B.. -1 '+ .117ACL - . 153(rg-rg) - .049AD* -'11.42RR
- (4.67) (3.34) (1 44) - (3.27) (1.53)
| B - .705
. DW = 2.34
where, : '
E = excess reserves, '
- rg = U.S. Treasury Bill rau:eJ :
D - = demand deposits,
T time deposits,

AD* = a variable measuring changes in unborrowed reserves
B ' = commercial bank borrowmg from the central bank,
"CL = commercial loans,
rq = the discount rate,

RR = required reserves> ‘
- R? coefficient of multiple determination- corrected

for degrees of freedom,
DW = Durbin-Watson statistic.

L

It will be noted that the Treasury Bill rate exerts a negative effect on excess
rese rve holdings and the drfferential between fhe discount and bill rates affects
borrowing in a negative direction. Though both effects are in the expected
direction, the interest rate verieble in the borrowing equation is not quite
significant at the ten per 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, 11

10s. M. Goldfeld, Commercial Bank Behavior.: and Economic Activity,
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 't' values. Seasonal and other
dummy variables are omitted here.

11See, for example, F. De Leeuw, '"A Model of Financial Behavioy;!!-
Chapter 13 in Duesenberry, et al, Brookings Econometric Model of the United
States, and Rasche and Shapiro, '"The FRB-MIT Econometric Model: - Its
Special Features. "
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I now discuss whether it is likeiy to be applicable in the

Canadian context.

‘Excess Reserves.in the Canadian Systerﬁ:' ‘

. ‘Cle‘aijly,. the thépry of lit:iuidity‘preferbenc':e is applicable to
ind.ivvidual banks 1n fJa;né,da. ‘Therefvo’re‘,' if the theory"wére being tested
a£ the level of the’ individugl b'aiik a modei gsed for United States banks
would be conceﬁtﬁally valid for}chose in .Caﬁada, i.e. an equation could
be constructed to represent the bankfsf demaﬁd for ékcess reserves,
Problems arise, however, when balance sheet‘itéms for all banks are
added and an attempt is made to construct an aggregate model of the
banking system:.

Thé mo&el discussed in the previous seption requires the
assumption that changés in required reserves are generated simultaneously
with changes in bank assets. This means that banks, and the b,anking
system, can vary their excess reserve holdings (giveﬁ total reserves)
by buying or selling earning assets, thereby increasing or reducing
required reserve s.v Excess resérveé of the banking system may
legitimately be considered to be a reflection of the liquidity preference
of the systém 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. 127
The vault cash component of to‘taylv re serves, whiciw. is usevd‘ in the numerator
of the r‘qqu.ife'd reéerve ratio, is defined in the same way as the banks!
deposit' iiabilitigs so that the. fe serve éohstraiht is (approximately),
| BCD, + VCt F rDt 1
where, BCD = ‘Bank of Canada depos1ts of chartered banks,
VC = vault cash, .

r = required resetrve rat1o,
D= total chartered bank deposnts.

nou

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 gurrenf moniv:h'ls hpldings of vault cash are of no use in meeting
current reserve requirerriénts 50 tha._t th e excess reserve variable is defined

in terms of Bank of Canada 'depdsits. Therefore,

H

ERL, = BCD, - (D, - VC,.y)

where, | ERL

legal excess reserves.

Now the term in bracketé» (required Bank of Canada deposits) is predeter-
mined. Therefore, for excess reserves to be endogenous to the banking
system, central bank deposits (BCD) 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.

-

127he precise definition of deposit liabilities used in calculating
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 weeks ending with the last Wednesday but one in
the preceding month.'" An Act Respecting Banks and Banking, 2-3

Elizabeth II (1953-54), Chapter 48, Section 71.
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Moreover, since .requi‘red Bank of Canada deposits are predetermined,
the Bank of Canada exertsd its inﬂuence, in fact, by varying 1egé.1 exce ss
reserves (VERL).V 1t is true that Bank of Canada deposits, and hence legal
excess re‘serves, are 'evndogenous to the benking system‘ in the sense that
banks may exchange_ deposits for vault cash. I do not regard this as a
convincing argument for assuming excess reserves to be endo_genq;ls since,
_Whatevef the banks' demand for vault ca eh, 13 the central bank caﬂ;‘maintkain
its control over excess reserves by offsetting the re sulting changes. In
any case, t’he.‘.\fact which is‘ important for the wey in which a model of bank
pbrtfolio behaviour is estimated, is that the ‘banki.nbg sy‘vstem cannot affectl
the current distribution of reserves between required and excess reserves
by Mﬁng or selling earni:ig assets. I argue in the next section that
existing aggre gate models of Canadian Bank behaviour do 'not adequately
take account_ of this fact.

TFhus far in ;he discussion I have tacitly assumed that borrowed
reserves are zero. I 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 peculiarity in the

3I assume that banks hold vault cash only for transactions
purposes. Since 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 paper; see D.I. 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 a2 group of ﬂ‘fi"ft'een_
investment dealers who, under the terms of the money market fevisions
of 1954, have been granted borréwing privileges at the Bank of Canada on -
the security of Treasury Bills, Government’ovf‘ Cé.nada bonds with term

. to maturity of three years or less, and'bankerél"a.cceptances. 14 Bofrow-
ing by the dealers at the Bank of Canada is déne fdrmally via a sale of
securities and an agreemeﬁt to ‘re‘purcha.ser (the transactibns are ‘.known
as purchase and resale agreemeni:s' - PRA»).“ The éa.me securities used
as collateral in Bank §f Canada bqrrowing are ‘used for the same pui-pose
in borrowing from the chartered banks via day loa.n;s (so hamed because
they are callable daily on the initiative of either party for redemption

the same day). Day loans arekone of the important short-run adjuét;nent
assets in Canadian banking and are used by the dealers to financé inven-
tories of Goverpment of Cana.da éecqrities.

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 bank wishes to increase. its volume of day
loans, outside the banking system or at the Bank of Canada. In the lattér
case total reserves in the system are increased. Sihce PRA ai‘e not
entered into directly by the chartered banks, the cost-yield considerations i

involved in decisions to borrow are not relevant for them and I see no

4por 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
bank demands 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.
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reason why earning asset‘acquisition By the banl;cslshduld be influenced
by the amount of PRA outstanding,as opposed to thé amount of legal
excess reserves in the system. 'No matter what thé_ level of borxox?virig
via purchase and resale agreem@;nts’, j:he cénf:ral ioaﬁk can cqntipﬁe to
maintaiﬁ Bank of Canada deposits (arid SO excess rgserves) af level"s it
desires, and it is the sé' variables which transmit tine Ba.nk ‘kof Ca,_nada's
influence to the chartered banks. Dirvect b_Orrﬂowing by th‘e ch‘a"i'ter‘éd, j |
Banks from the Bank of Canada is so infrequent and persists f;)r such’

short perio'ds of time that I have chosen to ignore it. 15

Previous Empirical Work on.the Canadian System:

There have been two attemptsﬂ-.tl:hat I know of, articles by Johnston,

6

and Fand and T;)wer, to apply; to the Canadiarimdata the theory of the
determination of excess reserves outlined in the first section of this
chapter. '

Johnston has estimated 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 amount 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. 4l.

16 Johnston, "The Canadian Experience with the Floating Discount
Rate,''and Fand and Tower, '"The Money Supply Process in Canadai.!' Since
the empirical content of these papers is similar, I will summarize Johnston
and deal critically with the Fand-Tower paper at greater length.
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as the dependent variable and Bank Rate and-intere st rates on earnihg
liquid assets as the independent variables. The equations Qere fitted
to weekly and menthly data over vé,rieus sample periods corresponding
to the dlfferent Bank Rate regn‘nes between 1954 and 1964 The only
per1od for wh1ch 81gn1f1cant effects in the expected d1rect10n were
found was 1954-56. The validity of kthe se 'reselts is»dubious, as the
author recognizes, due to the k'fact that ovej’r a sigﬁifie'afit part of the
period there was a gredual fall in the fre_e re eer;\ie ra.tiio’“as the’ banks
.é.djlisted to the new reserve requirement r.ules:.’ ‘_L;Conc'om-ita.ntly, interest
rates were rising during the-,exéaneion of 1955-56. ’Fo'r sample periods
1956-62 and 1962-64{1 (periods of floating é;‘nd fixed Bank Rates respectively)
the only variable which exerted a eign’ificant influence, in the expected |
direction, on the free i'eserve ratio was the_long‘—term bond rate.

The Farid-quer' kF-;T) paper has the aims of constructing
for Canada what the authors c_al‘l 'a.i 'rﬁoney ’s.upply function', a.nd.ofb o
estimeting elasticities of _the‘ money Eupply with fespect to interest rates
and unborrowed reserves. The‘precedure17 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 fhe
resulting changes in total bank liabilities are examined. The assumptions

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

17 he procedure is similar to that contained in D.I. Fand, ""Some
Implications of Money Supply Analysis," American Economic Review,
Papers and Proceedings, 57, (May, 1967), p. 380.
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supplly), constant stock variety. The most interesting part of the
aﬁalysis lies in the calculation of the elasticity of the money stock with
respect to changes in intefest rates. This eié.sticity will be positive ].f
.fhev free reservé yljatio of the banking system is negatively 'rela;ted to
market interest rates. 'Th_ti's; the c:;iticAa]. part of the pai)tlar. lies in
the authors! attempt to formulate an equation relatiﬁg free‘re'se:rvesjof
1‘!:he ba;nk'ing system to. B‘ankR:.ate: 'and a sﬁort-term marlsie'tj:ratev. of‘yilli’.;ére‘st.
’I’he authors; recognizé th:at ""some notable institutional diffé_rences
in the twq systerﬁs' (Canada and the United S'gétes_) would éeem to éuggest
that the free resebrvé adjustfﬁeﬁt mechani.sm'v;/ould have bﬁt a limited
scope in Canada.'' They then Vnote‘&tha.t,. "'since the free .reserve concept .
has been used in almost e“very egdnprﬂetric model of thé American
monetary sector, it seerﬁed wortlﬁwhile to explore its possibilities for

the Canadian sector: w18 The authors state that "the legal. requirements

19

do not impose constraints on the banks in the current period;"

18.Fa.nd and Tower, 'iThe Money Supply Process in Canada,'!
pp. 9-10.

191bid, p. 10. If all banks had zero desired legal excess
reserves, if each bank always had perfect knowledge of its 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 desire to keep some proportion of total
assets in the form of legal reserves even if there were no legal require -
ment. :

\
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but fhéy assume that banks are constrained by their net reserve position.
Thig is certainly plausible, though thevp‘recise means by whicﬁ the banks
are constrained is not spelled out. The authors are content to observe
iny thaf "in Canada, unlike the U.S; » the level of free ‘reserves is
not completely u‘nder"thev control of the ;ommerqial ban_ksv since the
banks do not rais‘e their require& re ser'“\.reé. by expan&ihg their deposita‘;".'zo'
F-T simply assume that the free reserve ratié is a reasonable a.pproxi-'
~ mation toa bank behavioural variable and step over the difficulties in-
volved because of: the fact that, of the two éomponents of the frée r;serve
measure, c;ne (Iégal e:écess reserves) is COntrollved.by the centfal bank
and the other (borrowing from thé central bank) is done mainly outside
the chartered banks. It is nét ol;zvious that the net reéult of the inter-
actions involved is a ratio which can b¢ 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 "assdme 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 modelsf,".'21 The
following eciuation, which is estimated over the period from the second

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

ASRF = .69 - ATr o~ 1.47(rgq - 7)) - - T6(SRF)_,

DR (1.31)* (4.08) (7.6) DR
R% - .61
SEE = .85

201bid., p. 11.

2bipid., p. 11.
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where, .
SRF = free reserves = (ERL-B),
ERL = legal excess reserves
B = dealer borrowing from the Bank of Canada ,
+ chartered bank borrowing from the Bank of Canada,
DR = total current deposlt 11ab111t1es of the chartered
: banks,
ryqq. = day loan rate, v :
rl'_n = rate at which dealers borrow" from the Bank of

Canada = Bank Rate to 1961£22Q = Bank Rate or
. .25+ TB rate (whlchever is lower) from 1961 2Q
to 1966 4Q.
*Figu’res in parentheses a;.re "tt rralues. |
The equatlon fits the data from 1955 66 reasonably Well in terms of the
1! values and the coeff1c1entof determmatmn, though the authors note
- that there is. cons1derah1e varretron ov.e‘r. th_e, sub-perrods‘. | They note’ also
that the largest residuals were correlated w1th pe rlods of blarge changes
in borrowing and that’ there was little va.rlablllty in the excess reserve
series relat1ve to that in the borrowed‘ rese rves ser1es. 'I-‘hey maintain
that this is evidence for "gomg beyond the statutor}t concepts and developmg
.the notlon of available excess reserves and arra1lab1e free reserves. ”22 |
Perhaps the most interesting point ra.ised‘ in the F-T paper
relates to the determinants of vault cash of the banking vsystem. I noted
above that vault cash of the current period is ir.relevant for purposes of the
c-urrent required reserve calculation. This being so the authors note that,
in addition to holding vault cash for transactrons purposes, the banks
.may also hold excess reserves in the form of vault cash for

precautmnary purposes. Indeed, there are some obvious advantages
to holding excess reserves in this form rather than as deposits in

22nd., p. 16.
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the central bank since it will raise statutory vault cash this month 3
and thus lower next month's required deposits in the central bank.

Accordingly, the authors define a nev? free réservé concept which the'yv‘
term a 'mon- statutc;ry' quantity. On what the authors call. a 'si;atutory‘ -
basis!, free reserves are defined és,

SRF = ERL-B,

and on the non- statufory_basis they are defined as, RF = ERL + VCq - B,

1 N 1

where, RF = free reserves (non-statutory basis),
. VC = current period vault cash held as a
‘ € precautionary balance,
SRF = free reserves (statutory basis),
ERL = legal excess reserves,
B = borrowing from the central bank

- {including PRA).
The difficulty is, of course, to partition vault cash so that the VC,
part may be added to SRF, and the new variable, RF, used as fhe dependent
variable in the free reserve equation. The éxistence of VC, would affect
the magnitude of bank response to interest rates, and so the ela sticity of
the money supply with respect to interest rates. F-T.estimate VCe by
first assuming that vault cash (for transactions purposes) is a constant
proportion of total deposits. Given this, an assumption is required about
the size of the constant ratio of vault cash to deposits. The authors assume .
that ""when r 44 [the day loan rate] was at its maximum rate of 6 per
cent VCe/DR [the ratio of excess vauit cash to deposits] was

24

approximately zero." This enables them to construct a VCe series

231pid., p. 7.

241pid,, p. 17.
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by subtracting this constant ratio from the series of the actual vault
cash ratio over the sample period. On estimating the relation between

”V'Ce and the day loan rate, the authors find the expected negative

25

sign on the interest rate“ though they note that the coefficient of '

" determination was low (about . 15) in all the estimated equations in
" which vault cash was used as dependent variable. This is hardly
sufficient evidence for accepting the existence of VC,. As F-T re'cognize,'
one would expect the behaviour of vault cash to be dominated by variations
in the seasonal and cpyclical demands of the public for currency. 26
I think that the concept of excess vault cash is of dubious validity
in Canada. One 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 themselves
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 problems of the current settlement
period. With hundreds of branches scattered from coast to coast,

data on current vault cash are not available soon enough to be of any
use for daily cash management purposes. 21

The standard error of the coefficient is not given but the relation
between total vault cash and the day loan rate (shown in Fand and Tower,
Appendix 1, Table 3, p. 36) gives a negatively signed, significant (the 't'
value is about 3. 0), coefficient on the rate.

26The authors, however, present no evidence on this point.
27Letter to Professor Fand from J.A. Galbraith, (Economist,

Royal Bank of Canada), July 7, 1967. This correspondence was kindly
made available to me by Dr. Galbraith.
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The' implication of this’ statém:ent is, I thmk, that the é,mount of vault
cash held by any bank is related solely to the.re_quirements of branéh ]
rrianagers for transactions purpoées.

The ’first empirical wo ;'k on the determination of total bank assets
" in Canada waé conducted for 'f:he Porter Conimission by L]'.'vohnson‘ and
‘ Wind'e,r. 28 . The authors note three facts, that a) required reserves are
bredetermined and tﬁerefore, 'b) banks "are feqﬁiréd, in effeét, ,t;v)-‘h’olld
a fixed quantit}.r‘of cash (in the form of Bank of Cahad’a deposit's) fathe'r
tﬁan to maintain a certain cash ratio 1n any g.iven“rnonth” and, c) ”t]éle |
quantity of .ca', sh actually ava.ilabyle‘ in that' month is dete rrxiingd ehtirély
at the discretion of the central b;,nk. " They éonclude ti‘x'at these facts
"make the whoie system of monetary management dépend cruciiaily Qn
chartered bank}e;:_pt{_apfg‘a:tiqns conce rnir;g the central bénkfs -behaviduf. 129
' Thevrefor‘e'- the authors: | | |

visualize the chartered banks as airhing at achieving a certain 'desired’
level of deposits, and adjusting actual deposits to the desired level at

a rate which is proportional to the difference between actual and desired
deposits. The desired level of deposits, in turn,’is the level of deposits

appropriate to the level of cash reserves that the banks expect the
central bank to provide, and the expected level of short-term interest

. rates, which may exercise an influence on the extent to which the banks
~wish to hold cash in excegs of the amount required to meet the minimum
cash ratio requirement.

28H G. Johnson and J. W. L. Winder, Lags in the Effects of Monetary

Pol1cy in Canada, Working Paper prepared for the Royal Commission on
Banking and Finance, (Ottawa: Queen's Printer, 1962), Chapter 6, ""The
Control of Chartered Bank Deposits."

29Tbid., pp.140-141.

301bid., p. 142.
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In forfning their expectations' variables Johnson and Winder
assume that

: expectatmns are formed according to some mixture of two theories’
of expectations: that the banks can correctly forecast 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 '
month as it provided this month. In application, this simply means
assuming that deposits this month depend partly on the cash reserves
provided this month for last month and partly on the cash reserves
provided in the subsequent month for this month. A parallel assumptlon
is made with respect to interest rate expectations.

In testing this hypothesis the ap.tho"rs exathiﬁé éeparately the influence of
unborrowed reserves a.z;d reserves crgated by deale‘r" aqd chartered bank
borrowing from the central bank. The. hypotheses may be formulated
as -follows.:
(1), Dy= n(D} “Dy ) +D,,.
(2) DF-O< + pRE + yBf + 81},
(3) R{= a(R, - Rt_i) +R,_p,

B¥- b(By - B,_;) +B,_;»

H
L S
[l

c(rt - rt-l) + rt—i'
where:

= statutory deposits,

= desired deposits,

= unborrowed reserves,

= borrowed reserves,

= short-term interest rate,

= expected values for R, B and r.

*B wwou

R*,B*,r

31l1pid., p. 142.
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Substituting (3) in (2) and (2) in (1), the following estimatiﬁg equatioﬁ is
obtained, 32
@) D, —ocn + (1-n)Dy.; + npaR; + np(l-a)R,_; + nybB, + ny(l-b‘)Bt._l
+n6cr +n5(1-d)"?i' 1
It is important to note that Dt is statutory deposits at t1me t
(i.e. the deposits relevant for the calculatlon of required reserves at
" t) so thai; in fact it is actual deposits at time t-1. Thus, in effect, the

equation is,

R, B B D

(5) DC "“f(R 1?’ t+1’ t’ rt+1! T t"l)’

t+1’

where,
DCt = actual deposits of the current month.

Now, since-total unborrowed re serves (R) at time t+l are determined largely
by what the banking systelrn did in period t, it is unlikely that the causation
in this equation is in the hypotl;esized direction. Moreover, on purely
intuitive grounds, this does not seem to me to be a very reasonable or
realistic way of -operating. ESsentially; what it says is that banks are
continually trying to meet next month's reserve requirement this month.
Surely it is much more re;sonable to assume that banks are
constrained by the current month's levgal requirement, be it a ratio or

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

32F1tt1ng the equation to seasonally adjusted monthly data from
1954-62 the authors obtained an RZ of . 998, virtually all of which was
attributable to the lagged dependent variable (its 't' value was about 50).
Lagged values of.the inde fendent variables all had the wrong signs. Fitted
in first differences the R“ was .52 with R¢.1 and B, _; not significant.
(Johnson and Winder, pp. 145-147.)
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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
a desired level based on an expectation of forthcoming reserves" but
(ideally) a zero figure for extess cash over the reserve period. The
response of a bank to changes in its cash position takes the form of -
movements between cash and earning assets; 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 assets
(securities, day loans) held by the bank.

This, I think", is a much more reasonable way of operating
under the Canadian rules. It says that individual banks act so as to meet
the 'current (predetermined) amount of required reserves and that
desired excc;,ss reservves of individual banks over the monthly averaging
period may be positive o.r zero depending on the bank's expectafions
with re spéct to reserve flows in the near future (i.e. over the remainder

35

of the current averaging period) and interest rates. Noting that

33p.B. Marsh, 'Johnson's Tour of the Northern Dom.inion,"ﬂ' :
Canadian Journal of Economics and Political Science, 30, (May, 1964),
pp. 258-265. _ :

341pid., 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,"
Cidnadian 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 Economics

and Political Science, 30, (August, 1964), pp. 435-438).
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"excesvs cash for all banks ,togethér cannot be increased or diminished
(during the current moﬁth) without action by the centrai bankj,’!'36 Marsh
paints out that the set of assets useci to make the neéessary' adjustments
is not total assets Eut a .subset (consisting mainly of Canada boﬁds') which
is capable of being bought anc_i sold at shqrt notice‘\'vifh‘rel.atively émall
price variability. This is true, of course, of a’n& banking system, -buf
the Canadian system is distinctive in that the l;equired adjustment in
~ the 'cash-adjustment’ set of assets is ﬁ‘ot kneéés.sar-ily a fu‘ncvtionvof current
changes in total assets (liabilities) because éhanges in assets generate
no changes 1n required reséyves in the systerﬁ in the current period.
Because of this, the reaction by the banking systemA to changes in reserves
cannot, in principle, be explained by exa@ining aggregate excess reserve
behaviour. Rather, it must be explained by examining the variationv in
the 'cash adjustment' subset of earning assets.

Though the peculiar definitions of legal and required reserves
in Canada mean that the modei must be estimated in an unorthodox
manner, the mechanism by which the central bank controls the chartered
banks is basically similar to that wh‘ich exists in a system wherein
required reserves and deposits are generated'simultaneou;sly. 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

36p.B. Marsh, '"Johnson's Tour of the Northern Dominion!; "
p. 260, note 7. (Emphasis in original.)



by changing the 'cash adjustment' set of assets; A persistent change’ in
'cash adJustment' assets then generates a substltutlon between these .
-relatively liquid, low -y1eld1ng assets’ and illiquid, high-yielding assets
,(such as commercial and personal loans). ThlB is the view put to the
Porter CorhmisSion by the banadian Bankess.' Association:

In deciding how much cash it should be holding at any moment of .
time, a bank will be influenced by the number of business days left
in the month, by the state of the money market, and by any cash
gams or losses anticipated before. the end of the month.

if a ba.nk finds it is contmually accumulating 11qu1d assets (cash
ad_]ustment 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 continually disposing of liquid assets
to meet daily cash deficiencies, the bank will 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 will 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 depends 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.

I conclude from this discussion of the literature and of the
Canadian reserve requirement rules that: a) the excess reserves variable
must be eensidered to be exogenotis in the Cana.ds'.a.n banking system,
b) because excess reserves are exogenous they cannot be assumed to
' reflect the extent fo which the banking system uses available cash

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

375ee ""Submissions to the Royal Commission on Banking and
Finance;! Canadian Banker, 70, Supplement, (Spring, 1963), pp. 9-10.
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therefore, be e#plained by examining, directiy, the variation in the
» components of total earﬁing assets, and d) the quantity of excess
re séwes provided by the central bank in tﬁe currevnt month affects
thev demapd by the banking system for earning assets in the.current

month.



' CHAPTER 3

LIQUIDI'I’FY‘ PREFERENCE BY BANKS AND THE

. NON-BANK PUBLIC

'I‘heory of quu1d1ty Preference

Since th1s study 1nvolvesvmve in an attem pt to explain the
' distribution of.litj_nid ’aeset"heldinge on the part of banks and the non-
‘bank public, between nonle1nter.eet earnmg c1a1ms with zero term to
maturity (money) and 1nterest§arn1ng claims with positive term to
maturlty (bonds), I outlme 1n thlS Chapter the theory of hqu1d1ty
' preference and the wair I have teeted it. The results of the tests are
reported in subseqnent' chapters :

- Tas sumethatthe1nd1v1dualor institution wishes to hold
a part of his portfolin of:'\ne‘alth 1n assets which have no riek of default,
and on this basis analyze the distribution of this subset of assets
between those which have constant and those which have variable prices.
To‘bin has called this subset of assets investment balances (as opposed

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

lThe 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 'fixed money price’
and bonds a 'variable price’.

35.
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all the \“exp'ected seasonal excesses of cumulative expenditures over
cumulative receipts over the year. n2 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.' Keynes held that the speculative demand for
money is a function of the expected future charige 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."
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 to maturity of the bond purchased], there is

a risk of a loss being incurred in purchasinga long-term debt

and subsequently turning it into cash, as compared with holding

cash, The actuarial profit or mathematical expectation of gain

calculated in accordance with the existing probabilities - if it can

be so calculated, which is doubtful - must be sufficient to compensate

for the risk of disappointment.

These two elements, expected return and risk of capital loss, are held

by the modern theory of portfolio selection to be important determinants

ZJ. Tobin, "Liquidity Preference as Behavior Towards Risk, "
Review of Economic Studies, February, 1958; reprinted in Monetary -
Theory and Pblicy, ed. by R.S. Thorn, (New York: Random House, 1966).

3.]' .M. Keynes, The General Theory of Employment, Interest
and Money, (London: MacMillan and Co. Ltd., 1957), p. 201,

“Ibid. , p. 169.
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of the distribution of a portfolio among various financial assets. 5 I use
Tobin's exposition of the theory. 6

Both the risk of loss and the expected return on the total portfolio
(bonds plus money) increase, the higher is the percenfage of the portfolio
invested in bonds. Tobin assumes that the investor is uncertain about capital’
gains or losses and so bases his actions on his estimate of the probability
distribution associated with the e:,;pe‘cted cva,pitéal gain, He fﬁrther
assumes that the estimated probability distribution of capital gains

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

level of the interest rate. This enables him to write the expected return

. 5One might expect investors' utility functions to contain a variable
representing expected prices of goods and services. This variable is
certainly an important influence on the distribution of the total asset 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.183)) 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 portfolic since an expected fall in
interest rates (leading to capital gains) would result in the entire portfolio
being invested in bonds and, conversely, an expected rise in rates would
result in investment of the portfolio in money. Hence, the assumed :pnegatively-
sloped liquidity preference curve must be regarded as an approximation to
a step function aggregating over individuals with diverse expectations about
future rates. The shape of the curve may still be reasonable, a priori, since
the greater are current rates the greater the number of individuals who may
be assumed to expect a fall 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 of the current level of the interest rate

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

. ,
Tas &t g) | (1)

where , . e
= earnings on the portfolio of
. money and bonds, o
= money holdings,

= bond holdings;

rate of interest,

capital gains,

LIC T

and since E(g) = 0, then,

E(R) =

ME-’FBr_#UR’ @)

where, UR = expected return,
Tobin identifies the risk of the portfolio with the dispersion of possible
returns, measured by the expected standard deiriation of return (6R).

It is easily shown that, 7

B
6r = .6g . 3)
R “M+B ¢ (

TFrom (1) above the amount of the return (R) on the portfolio is,

R =

B .
M+B (Ttek
Therefore,

2 B _\° 2 :
€R =(M + B) + S(rig) > (a)
and

2

2 ~2
G(r+g)= 6r+6g

+ F'F.CIQV- (x, g)-

Now, since Gi is zero by assumption,
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Therefore, given the variables r and 6g, the proportion of bonds in the

B
tfoli
portfo 10_(M B

| (UR) and the associated risk (SR). :

Bdetermines both the expected return on the portfolio

From (2) and (3) above, it can be seen _th'ai:,

- Ur Ga SR 4)

'so that _r_ is the opportunity locus of attainable combinations of risk

- Gg o o |
~and expected return. Coupled with.the_'individual's indifference map

displaying hie subjective aftit_-udes towards expected i‘eturn and risk, the
opportunity locus determines the 'e‘ptimal combiﬁa.tion of tﬁe se variables
for the investor, and the proportioh of bonds in his portfolio.

Since utility functions are subjective relationships, it is not
practicel to establish analytiea.l]‘.y the shape of the indifference curve for
any individual investor; Tobirlev distinguishes two classes. .’Risk lovers',
investors who are willing to accept lower expected reﬁurn in order to have
the chence of higher‘capital gaine, have negatively sloped indifference

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

, |
6%rtg) = S5 (b)

Substituting (b) in (a),

B
so that 6R = 1 ; B . 68,

81bia., p. 187.



Figure 1
INDIFFERENCE CURVES
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linear'p':_:fcg_vm:rle;: ‘upward _(IZ and I3) in the case 'of 'plungers' (indicating
e1therconstantor 'decfeasing marginal rates of substiiution between
eiﬁe%:t'eélz returnand variance of return) and'concave ﬁpﬁvard (Iz) in the
éése of 'diversifi.er.s‘.,_' .-I'_ijtuitive-ly,' it seems probable thatl the prepohderant
number of inve Stoxé w111 bé not only 'risk averters' bufidivérsifiers'.‘- Oﬁ
this intro‘speCtivé ba‘si‘s'th.e'.expected retﬁrn should enter positively and
risk negatively _in.'a; demaﬁd fqnction_fo‘rvlbonds. | |

The argument can be _sﬁmmarize_d and the interrelationships

among.-‘expected fe’_cui"n,- risk and the distribution of the portfolio shown
by using a diagram taken fr‘or>n Tobin. ffn Figure 2.9 the sfan,dard deviation
of return on the pvortfolio is measured on the X-axis, expected return is
on the positive segment of the Y-axis and the distribution of tl;xe portfolio
between money and bonds on the ne gative segment,

‘ The'as sumed risk-averting, diversifying, nature of the invé_stor's
utility function is embodied in the positively sloped, concave upward shape
of the indifferencve curves (Ij). Opportunity loci facingb .the investor with
slopes equal fo the ratio of the current interest rate to variance of bond
price [(4) above] are shown by the rays Lj. (3)10a.bove states that the risk
on the portfolio and the distribution of the portfolio are related by the factor

6g. This proportionality is shown, for different 6g, by OAj] and OA,. To

Ibid., p. 195.

10Note that by (3) where the total portfolio is invested in bonds,
then 6R = 6g. o
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Figure 2
DISTRIBUTION OF MONEY AND BONDS
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maximize utility the investor will choose the portfolidconéiétent with the
cqmbination of (Ug, €R) given by the point of tangency of the 6pportunity
curve and his indifference.curve. Thus,_io_r oPéortunity éurve Ly whe’re
the expected rate of return on bonds _’1.5 r and the associaféd risk is 6g,the
investor with indifference map given by the curve s‘ I; will hold the fraction
of his portfolio in bonds given by Bj.

Consider the effect on the distributi;n of the portfolio of change‘s o
in the rate of interest and the expected variability of bond vprices (e g)v

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

reduces the: slope of the opportunity curve by one-half (to ZrG.g ) so that the
new curve is Lp. The investor is forced to'a 1ower indifference curve (I2)
and reduces the proportion of the portfolivo held in bonds to Bp. Since 6g
has not changed,the effective OA;j is OAj.
Now consider the_ effect of holding the interest rate constant

but assuming a doubliﬁx;g of Gg. Tﬂé 0pportumty curve shifts, as before,

. to L but now there is also'a shift in f.he relationship between _M—]-?-—E and
GR. The slope of OA is halved 50 that the (K/I_]-?-TB , GR) relationship shifts
to OAp; the risk associated with any given f;ortfolio is now doubled.}! Hence,

the proportion of bonds in the portfolio declines to Bj from B, a much

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

B SR

11 =
M+B 6g

From (3),it is known that . Taking the derivative

(__.B_.__E 1
a M + B)) gives the slope of OA equal to gg . Clearly, doubling &g
O 6r

halves the slope.
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example illustrates the potentially large independent effects Whlch a change
in risk (or uncertainty associated w1th a given expected interest rate) can _

exert on portfohos.

Risk in Canadian Financial Markets:

Little research has been done in 1nve stlgatrng the 1nﬂuence of
changes in risk on the: opportumty set of exoected return-rlsk combma.tlons,‘~ :
and hence on the~compos1t1onof inve stors'ﬂ ‘portfollos.{. » rhé _i_rnplicif; .
assumption usually made is that risk, however n1eas1rre'd,‘,ie 'relatively v
constant, an assumption which, in many casvee, 1s probahl}t.a'toierah:lg )
approximation to reality. However,v there is e\"rid‘en‘ce to sugge st that
investors' estimates of risk may have heen_snffioiently volat11e in Can,ada
within the sample period I use to war-rant' :exarnination df thbe' ;vai‘idity of
this assumptmn. Specifically, I am concerned with the dlsruptlve effects
on f1nanc1a1 markets assoc1ated with the Conversmn Loan of 1958

The Conversion Loan took place in the thll‘d quarter of 1958

when

It was decided that in order to clear away the substantial blocks

of Victory Bonds which were approaching maturity and to restore
confidence in Government Bonds, all 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 million of the four conversion issues,
representing 45 per cent of the outstanding market debt, were .
issued in exchange for the Victory Bonds... The declared objective
was conversion of all Victory Bonds, including the issue with final
maturity in 1966 which was not callable until 1961, and to achieve
this end the terms were made extremely attractive and the operation
was presented as a patriotic endeavour which deserved unanimous
support. Moreover, the prices of the Victory Bond issues were
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raised and fixed at very attractive levels so that throughout the
operation and for some weeks thereafter the Bank of Canada had
to support bond prices in the face of a rapid upward adjustment of
interest rates in the United States.

Discussing the loan, Fullerton has noted that

Bonds were sold to many people and institutions on an emotional
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 patriotism, pressure or publicity, in ensuing months
‘made every effort to restore their portfolio position to its or1g1na.1
shape by selling long bonds and buying shorts. 13

The Conversion Loan had the 'effect of in‘creasing the average

term to maturity of Government of Canada. debt,held by the general pub11c,

from about eight years in the early part of 1958 to almoat fifteen: years in

September 1958, 14

Profes:sor C:iL. Ba1;ber concludes, after examining a scatter
diagram of intere st‘n.r',a.:{:es plotted against théb ratio of money stock (demand
deposits plus currency) to GNP, th#t

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 fourth quarter of 1958. This was, of course, the
period during which the Conversion Loan was carried out, It seems
clear that one of the important effects of the Conversion Loan was
to increase substantially the public's demand for cash. Individuals
and financial institutions who were induced to exchange short-term

12Report of the Royal Commission on Ba,nkinxé.r and Finance,
(Ottawa: Queen's Printer, 1964), P. 454, Henceforth this Report will
be cited as '""Porter Report. "

135, 1. Fullerton, The Bond Market in Canada, (Toronto: The
Carswell Company Limited, 1962), pp. 252-253.

14:Ba.nk of Canada, Statistical Summary Supplement, 1966, p.51.
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- securities for the much longer term and less 11qu1d Conversion Loan
bonds would naturally want to hold more cash in the Portfoho to
prevent a serious decline in their liquidity position.

Econometric tests for the effects of the Conversion Loan have,
thus far, used the average term to maturity of the public debt, as an
index of the 'liq1'1:'tdityi of Ca‘nada'bond_s, in demand equations for either
demand deposits or the total mohey stock, 16 Thisvariable has been
found to exert a significant influence, in the expected (positive) diréction,

on the demand for money, as is vill_ustrated in the following equation: 17

InM; = .17 -.04lnr) +13InY + .004D + .861nM,_;,
(-4) (4.0 (2.2)  (2.0) (9.6)

R™ = .98
where, .
“In = natural logarithm, ‘
M1 = demand deposits plus currency held by the public,
r] = 3-month Treasury Bill rate,

Y = GNP
D = average term to maturity of publ1c debt held by.
the public.

I think it que stionable, on theoretical and empiriéal grounds,

whether the average term to maturity variable is an adequate ‘index: of

15
C. L. Barber, A Brlef to the Royal Commission on Bankmg

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

) 16See H.T. Shapiro, "The Canadian Monetary Sector: An
Econometric Analysis, ' (unpublished Ph. D. dissertation, Princeton
University, 1964); I.,A. Stewart, '""A Quarterly Econometric Model of
the Canadian Econemy, 1951-1962," (unpublished Ph.D. dissertation
Cornell University, 1966), pp.73-79; H. G. Johnson and J. W. L. Wmder,
Lags in the Effects of Monetary Policy in Canada, Chapter 8.

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

sold at any time for its full capital (par) value. Money has 'this‘pvrol.)ert'y
but, in general, bonds do not. In terms of Tobin's theory, the 1nvestor,
faced w1th the decision whetﬁer to invest a po.ol of funds in. money or bonds
over a given per1od of time, mast'form an estlmate of the _probablhty.
distribution of future bond prices. Assume, ae Toban does, that the '
probab:.hty distribution is such that it can be descnbed by two- parameters,v '
its expected value and a mea su:re:,of its d1spe1: sion. If the d15pers1on of

the distribution were zero (1 e. if tile ‘expected v.alue of futu‘re»biond pricee
had a probability of one); tl;xen bonds' would be as liquid as money over that v
. pa rticuiar holding.perio'd. Bonds decline in 'liquidity’', relative to money,
as the dis.per"sion of the probability distriiqution-ir;creases. Ideally, therefore,
a measure of bond 'liquidity’ should represent the disperei_.on of the estimated
probability distribution of future bonel prices.

Since no infermation is 'availaiale abouf hoer d.isvpersion should be
: define&, 11: is convenient to asseme that the probability distribution is
normal, so that its dispersion is measured by the standard deviation or
variance. ‘There is a further problei'n in that no daf_a 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 outstanding seock 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. ‘Itis a ‘crude measure
because there is not a one-to-one relationship between price variability
éﬁd'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 b.cmds.»18 The
average term to rﬁaturity of the debt will change by the same amount nob
matter which of these substitutions takes place. The non-linearity of the
relationship between bond price variability and term to maturity is
illusti’ated in Figure 3. Price variability is represented by the va.i'iance]‘9
(cal.cula.ted from quarterly data, over the period 1955-65) of 6ne-year

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

18por mathematical proofs of these propositions, see B.G. Malkiel,
The Term Structure of Interest Rates, (Princetori., N. J.: Princeton
University Press, 1966), pp. 53-57. The inadequacy 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. :

1910 all of my work I 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 maturity relationship. In analyzing portfolios, the standard
deviation may be preferred since, for a 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.

20The 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 series of
holding-period yields is solely a result of price variability. The assumption
of a one-year holding-period is arbitrary. Obviously the length of the
holding-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

Variance of 1-Year Holding Period Yield
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/The avérage term to maturity variable would have to take account of

this changing rate of change of price variability in order to_be an adequate
representatioi’; of average price varié.bvility.*yl do not attempt to construct
such a variable, partly because it is not obvious how it should be d(l)nei,
but mainly because movements of the liquidity preference curve of the
general public in recent years Seen"v_l‘tQ. be incon}s‘i‘stent with movements

in the maturity distribution of the public debt over the same period.

I first examine movements in the matﬁrity dirstribution of the public
debt during the period 1957 to 1965. Because of the inadequacies of the
summary measure (average term to maturity) I examine,‘ in addition to
this, the actual changes in the maturity distribution,in order to attempt to
form a better impression of the resulting movements of the variability of
bond prices.” Table 1, below, shows the é,bsolute and relative distribution
of Cahada debt held by the general public at various dates during the
1957-1965 period. The average term to maturity of the debt is shown on
the bottom line. It can be seen that the average term to maturity of the
debt declined 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 maturity 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 BY THE GENERAL PUBLIC

Dec, 1957 Dec, 1958  _Dec. 1960 . _ Dec. 1965
$ mill. . % $ mill.. % $ mill. % i$ mill.: %

157

Treasury Bills 289 4.8 415 6.9 = 549 7.4 | 2.2
0-3 years’ 1,859 31.1 1,238 20.6 1,761 23.8 1,423  20.3
3-5years 704 11,8 184 - 3.1 586 7.9 461 6.6
5-10 years 1,970 33.0 666 11.1 559 7.6 1,550 22.2
10 years and : B ' . o
over 1,153 _19.3 3,509 _58.3 3,954 _53.3 3,404 _48.7

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

Average term ' , C .
to maturity (years) 7.0 _ 13.3 -11.5 10.3

Source: Bank of Canada, Statistical ‘Surn.mary Supplement,
1966, p. 51. o '

of the distribution at the end of 1957 and 1958 indicates that debt with ox}er
ten years to maturity increased su‘bstantially at the expense of all other
maturity classes (with the ex‘ception of Treasury Bills, which showed a
slight increase) as a result of the Loan. The distribution for December,
1960, shows that sui)sequent debt management operations reversed a part

of this shift with the 0-3 and 3-5 year classes increasing, ar;d both 5-10
year and over ten year groups .declining. Chgnges in the 1960-1965 period
resulted in a very large relative increase in the 5-10 year group, an increase
achieved at fﬁe expénse of both long (10 years and over) and short bonds
(1;11ain1y Treasury Bills), Since the changes in the maturity distribution have
consistently resulted from changes in rﬁost maturity groups, it would appear

that the average term to maturity is a reasonable index of the associated
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changes in average b‘ond p'i'iée variability. If this is so, the conclusion
can be drawn that‘ average price variability (assodiated with movémant
along the variance-term 1:6 maturity curve) wasvstill high in the- pariba ,
1-960-1965_, relative to its pre- Converéion Loan level. |

By 1960, howevei‘, Barber's liquidity preference curve had shifted
back to its pre-1958 position. A scatter d1agram of the type used by
Ba:rber, 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) aild demand deposits to GNP. The quarterly observations for the
period 1955-1965 are plotted in three groupa corresponding to, -a)the period
prior to the Conversion Loan (1Q | 1955 - 3Q 1958), b)the period from
the four