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prices (in terms of the unit of money) were also reduced to 1 per
cent of their former level,

There is, however, one fundamental difference between this case
and that in which the monetary unit is left unchanged, but the
quantity of money is reduced to 1 per cent of its former level, For
to refer again to the French case, when the Government issued its
decree on the New Franc, it also effectively proclaimed the new
level of prices: it effectively informed the grocers by how many
places to move over the decimal point on their price tags. There was,
thus, no need for thesc new prices to be determined by the market.
In the case of a change in the quantity of money with an unchanged
unit, however, the new level of market prices is of necessity deter-
mined by market forces. And it is the nature of these forces which
were of primary concern to classical and neoclassical economists in
general — and to Wicksell in particular (2).

It will thus be seen that T have placed Wicksell squarely in the
ranks of the adherents of the quantity theory — and in this I fear
that I differ with other students of Wicksell’s work. Wicksell,
however, raised a specific problem with reference to the applicability
of the quantity theory to an cconomy with a fractional reserve
banking system. In particular, he claimed that the traditional
quantity theory envisaged that monetary increases were received by
individuals who — finding their cash holdings in excess of their
needs — then spent them on goods, thus driving prices upward. But
~— Wicksell pointed out — in a modern banking economy an increase
in money in the form of gold {and this is the form which was of
primary concern to the traditional quantity theory) was usually
deposited in the banks and was thus primarily devoted to increasing
bank reserves. It was thus necessary to explain how this increase in
reserves ultimately acted to raise the price level. And this was the
role of Wicksell’s famous “ cumulative process ™.

A basic element of this process is Wicksell’s equally famous
distinction between the * money ” or “market ” rate of interest, on
the one hand, and the “real” or “natural” rate, on the other.
Since this material is all well known, I can summarize the process

br icﬂ]_y.

—

(%) Por detailed evidence from the literature in support of this contention, see my
Money, Interest, and Prices (second ed., New York, 1965), Supplementary Notes A, F:1, G:l,

and J, On the specific interpretation of Wicksell's theory presented here and in what follows,
$& Note E:y4,
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to Cagan, Wicksell’s interpretation implies that during the upward
swing of prices and interest — and hence of bank credit and
money — the reserve ratio of the banking system should be declin-
ing, while the opposite should occur during a downward swing.
As against this implication, Cagan places  the facts for the United
States before 1914, which provide the clearest evidence of the Gibson
paradox ” — and which show that changes in the banks’ reserve
ratio did not account “for any sizable part of the long-run move-
ments in the U.S. money stock before 1914 ” (5). More specifically,
Cagan shows that the growth in the U.S. money stock from 1875
and until World War I was due go per cent to the growth in bank
reserves, and only 10 per cent to a reduction in the reserve ratio (6).

It seems to me, however, that this criticism is not well taken.

For Wicksell interpretation implies a decline in banks’ reserve
ratios during the expansionary period on the asswmption that rotal
reserves are constant: for then the expansion of bank credit which
drives prices upwards can take place only if the banks reduce their
reserve ratio. But, as Cagan’s own work shows, total bank reserves
in the U.S. during the prewar I period grew — as a result both of
the growth in the gold stock and of a decrease in the ratio of cur-
rency to demand deposits (7). Hence banks could have expanded
their credit — in accordance with Wicksell’s interpretation — even
though the decline in the reserve ratio made only a minor contribu-
tion to the expansion in the money stock.

There is, however, 2 more fundamental point — one that
revolves about the question of how we are to measure “ importance ”
or “unimportance ” of the role of changes in the reserve ratio. As
a determinant of the change in the money stock, changes in the
reserve ratio were indeed small, But what is really relevant for
Wicksell’s analysis is not * importance * in this sense, but the move-
ment in the reserve ratio itself. And here Cagan’s own data show
that the average reserve ratio of commercial banks almost halved in
the period 1875-1915 — from approximately 20 per cent to 11 per

(5) Puitie Cacan, Determinants and Effects of Changes in the Stock of Money in
the U.S. 18751960 (National Bureau of Fconemic Research, New York, 1965), p. 254.

{6) Ibid., p. 19, Table 2. The go per cent figure is the residual obtaitied after deducting
om 100 per cent the 1o per cent increase provided by the change in the resecve ratio.
Because of rounding errors, it ditfers from the sum of the relative contributions recorded in

the tabile for « high powered money * (68 per cent) and the currency ratio (25 per cent).
() 1id., Pp. 19 and 51,
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will cause the rate of interest to be lower — and the price level
higher — than it would otherwise be. This, of course, is the same

approach which Wicksell adopted in his discussion of the Gibson
paradox (1),

Obviously, we cannot rerun history in order to check the validity
of this contention -- though it might be noted that all empirical
analysis of historical events is implicitly an attempt to describe how
history would have been different, if only certain exogenous factors
had been different. We can, however, obtain some answer to our
question by simulating the effects of the foregoing monetary expan-
sion in an econometric model. More specifically, we can compute
from an econometric model the “ control values ™ — or the values
of the endogenous variables corresponding to the values of the exo-
genous variables which actually prevailed; and then compare these
control values with the “ simulated values” — or the values of the
endogenous variables corresponding to exogenous variables whose
values have been modified in a specified manner.

Such a simulation has been carried out with the Wharton Fco-
nometric Model, constructed by Professor Lawrence Klein and his
associates at the University of Pennsylvania on the basis of quarterly
data in the United States for the period from the third quarter of
1952 to the second quarter of 1964, inclusive (12). This is a model
of 47 equations, which decomposes the three major categories of
aggregate demand (consumption, investment, and government ex-
penditure) into more detailed subcategories (consumption of non-
durable goods and services, consumption of durable goods, invest-
ment in plant and equipment, investment in housing, and the like),
and which then specifies the income, wealth, price, and interest

() Cf in partcular the following passage from Inieress and Prices (p. 10y, italics in
original):

Our problem is, therefore, w show that in those periods when wpward movements
of prices have been observed, the contractual rate of interest — the money rate —
was low relatively to the natural rate, and that at times of falling prices it was relatively
high. It is only in this relative sense that the meney rate of interest is of significanice in
fegard to movements of prices. It cap at cnce be seen that it is quite useless to try
to demonstrate the existence of any direct relation between absolute movements of the
fate of interest or of the discount rate and movements of prices.

(12) I am greatly indebted to Professor Klein and to Professor Michael Evans for the

::‘:ng out of the simulation, as well as for their invaluable advice and assistance at every
ge,
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variables which in turn determine these components. For our pur-
poses, the critical equation of the model is the one which states that

i, = 0.42 + 0.094 la - 0.0895 FR,

where i, is the short-term rate of interest, as represented by the rate
on 4-6 month commercial paper; i is the Federal Reserve Discount
rate; and FR represents the ratio of net free rescrves of the banking
system (L. €XCESS reserves Jess member bank borrowings from
Federal Reserve Banks) to total required reserves. A monetary in-
crease in this model can only take the form of an increase in free
reserves; conversely, the foregoing equation is the only one of the
model which directly reflects the impact of such an increase.

Thus the direct impact of a monetary incrcase is on the short-
term rate of interest. In the Wharton model, this in turn affects the
long-term rate (as measured by Moody’s average yield on bonds} in

accordance with the cquation

i, = 0.21 + 0.086 s + 0889 (iv)_p

where (ig)_, represents, of course, the Jong-term rate in the preced-
ing quarter. And through the effects on the long-term rate of interest,
the effect of the monetary increase spreads to the rest of the system,
and in particular to investment activity.

The specific gmulation which I wish to consider is one in which
the free reserves of the banking system are assumed to be $1.0 bil-
lion higher in 1952, than they actually were — and to remain at
this higher level afterwards, This represents roughly a 5 per cent
‘ncrease in total member bank reserves at that time. It might be
noted that total reserves during the period in question remained
more or less at the same level; correspondingly, excess reserves in
the simulated model are roughly 5 per cent above the control values
chroughout the period. '

As might be expected from the description of the foregoing
equations, the immediate impact of this monetary increasc is to
ceduce the short-term interest rate. {ndecd, it falls sharply by roughly
20 per cent of ifs control value — from 227 per cent to 1.81 P
cent. And throughout the period 1952-1964 the simulated value of
the short-term interest rate 1s (with a few cxccptions) from 1025 PF
cent below the control value (Figure 1), Duc to the lag in respons®
the long-term rate is at first barely affected (it falls from 3.22 PEf
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the Wicksellian mechanism 1n which the monetary expansion ulti-
mately causes an internal drain which causes reserves to decrease
and hence forces banks to raise their lending rates once again,

I might note that the same type of simulation (i.e., for an in-
crease in reserves by $1.0 billion) was carried out with the rcvised
Klein-Goldberger annual model for the U.S, for the period 1929-
1941 and 1947-1964 (13). Because of the lower level of reserves in
1929, this increase then represented an Increase of over 40 per cent
in total reserves, Once again, the pattern is one of a downward
pressure on the short- and (with a lag) long-term rates of interest,
a significant upward shift in real investment with littde effect on
consumption, a corresponding increase (after a lag of two years)
in real GNP, and an almost insignificant upward effect on the price
level.

At this point you might be asking yourself: What, after all, is
surprising 1n the fact that a model which assumes 2 Wicksellian
monetary relation yields Wicksellian results? There is a point to
the question. The answer, however, is that the support to the Wick-
sellian theory is directly related to the extent to which a model with
a2 Wickscllian equation. provides a good fit. "That is, the validity of
the model as a description of reality is what can give support fo
the contention that the Wicksellian analysis does indeed provide an
accurate description of the real world.

Let me conclude by saying that the foregoing econometric
models are not Wicksellian in the fullest sense of the term — for
they providc for monetary influence only through the interest rate.
This does indeed reflect Wicksell’s thinking in his Inferest and Prices,
where he concentrated on this indirect effect of a monctary expan-
don. But in the concluding pages of his Lectures we find Wicksell
referring to his earlier discussion of the indirect effects of a monctary
expansion and saying:

Onply in so far as Dew gold is deposited in the banks in the form
of “capital”, i.e. without being drawn out in cheques and notes s00
after, can it give risc to 2 lowering of interest rates and in that way
affect prices. But this need not happen, and, contrary to Ricardo’s

e

(x3) 'This model is described in L. R. Krem, The Keynesian Rewaluzion {second ed.,
New York, 1966), pp. 230-3% )

Once again, [ am indebted to Professor Klein for providing the results of this
simulation,

H
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Jerusalem Don Parinkin

{14} Lectures on Politicel Eeonomy, Vol, II, p. 215




