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The Monetary-Interest Rate Mechanism and Determinacy of the Price
Level: A Restatement and a Critique of Prevailing Views

George Horwich
Purdue University

The Problem

The monetary-interest rate mechanism involves the relationship between changes in the
real rate of interest and changes in the stock of money, the demand for money, and in
various expenditure functions. Today the mechanism, as usually formulated, suffers from
internal contradictions that may leave the price level or nominal income indeterminate.
The monetary/macro textbook literature, a venue in which the relationship is frequently
discussed, is particularly schizophrenic, offering explanations that not only contradict
other texts but also violate assumptions and analyses elsewhere in the same text. This is
particularly discouraging since many of the leading economics texts are now written by
the leading authorities in the field, rather than by those who are primarily pedagogues.

The literature relevant to this subject is widely scattered and needs to be freshly
analyzed and specifically focused on the monetary-interest rate relationship. This I
attempt to do using a simple model of one commodity and two financial assets. The
commodity can be consumed or, when inventoried, held as a capital good. The financial
assets are outside money and a single representative eaming asset whose yield or rate of
interest varies inversely with its price. The earning asset is an equity security whose real
value is independent of the general price level and, in the aggregate, is a claim to all of
the existing capital stock. All securities are held by households; the physical s stock of .

capital, financed entirely through security issues, is held by firms; and both sectors hold

cash balances. I abstract from changes in interest rates due to inflationary expectations;
they can easily be incorporated into any hypothesized mechanism. A large part of the
analysis focuses on the market for securities, since it is their price that establishes the
interest rate. That market is sharply divided into stocks and flows, which keep their
identity until they merge, which they do continually over time. The flow security demand
maintains a constant link to saving and the model’s ongoing production and income
character, while flow security supply reflects investment and the continuing growth of the
economy. Moneyflows, in both their stock and flow dimension, are carefully accounted
for at all times.

The History

Prior to the publication of Keynes’s Treatise on Money (1950)[1930], monetary and
interest-rate analysis was carried out in the framework of the so-called “classical” model.
Wicksell (1935)[1906] was the model’s leading expositor. For him, the demand for



money is completely interest-inelastic. Investment and saving, both functions of the
interest rate, act directly to determine movements in the market rate and are the only .
forces other than the banking system to do so. Implicitly, investment in a growing
economy is financed entirely by an ongoing (flow) supply of newly-issued financial
instruments or simply “new” securities. Saving, originating in current income, is an
ongoing flow or “new” demand for securities, which themselves can be new or
previously issued. Since the representative security is usually assumed to be a perpetuity,
the distinction to savers between new and old securities is unimportant. The equilibrium
interest rate, defined by the intersection of saving and investment, is known as the
“natural rate.”

In the Treatise on Money, Keynes carried Wicksell forward by assuming the

- existence of an interest-elastic demand for money. (In terms of the Hicks JS-LM

framework, LM, vertical in the classical model, takes on a nonvertical positive slope.)
The rate of interest enters the demand for money because the economy has developed to
the stage where there are significant amounts of physical capital, the financial claims to
which are wealthholding substitutes for money. These claims are thus a stock of
previously issued or “old” securities. For Keynes, the dynamic significance of the old or
existing-security market is that it dwarfs the total supply of new securities in any relevant
time period. An increment of new securities is “but a trifling proportion” of the stock of
existing securities and the “price of existing securities” does not “depend at all closely
over short periods” on the increment (pp. 248-49). Increases in the market rate toward its
natural level are thus effected through increases in the demand schedule for real cash
balances in response to “bear” sentiments (p. 290). But this, and parallel “bull”
sentiments, are hardly a reliable mechanism for pushing market rates in a particular
equilibrating direction. Accordingly, Keynes, along with almost everyone else, later
resorted to equilibrating changes in the price level or income, rather than psychological
states, as the variable directly driving the demand for money and the market rate to their
equilibrium.

Keynes’s treatment of the monetary-interest rate mechanisrn in the Treatise was
in fact inconsistent. While arguing in general that any new-security increment was too
small to influence perceptibly the price and yield of securities, Keynes reverted to a pure
classical or Wicksellian explanation of interest movements in his chapter on the “Modus
Operandi” of bank-induced changes in the money supply (1950, chap. 13). Here banks
can lower the market rate below the natural rate only so long as they are extending new
loans. When the monetary expansion ceases, the market rate, determined now by saving
and investment—the flow variables—moves instantaneously back to the natural level.
This, of course, ignores the influence of the huge stock of existing securities held outside
the banking system and to which Keynes had earlier attributed the predominant
proximate force affecting the market rate.

One writer, R. S. Sayers (1938, chap. 10), argued that saving and investment, as
security flows, acted directly on the market rate despite the presence of existing assets.
But the major younger theorist in the tradition of the Treatise was Lloyd Metzler (1951),
who reasserted Keynes’s assumption that the new securities market has a negligible direct
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influence on the market rate.® For Metzler, any gap between desired saving and
investment acts not on the securities market and the market rate, but on the goods market
and the general price level or nominal income. Thus, if the market rate is below the
natural rate, causing I > S, 'the resulting rise in prices lowers the real value of cash
balances, inducing a shift out of existing securities in an effort to recoup the balances and
thereby raising the market rate of interest. Hence, it is the price level and its effect on the
value of real balances that equilibrates the market rate. Fig. 1 illustrates the relationship.
The real rate of interest is r, real balances are M/P, and the demand for M/Pis L. 1> §
raises P from P”"to P”, lowers M/P from M7P"to M/P”, and raises » from »“to »”. The
hidden assumption is that the loss of wealth due to the loss of real balances falls
exclusively on the stock demand for securities, the complement of L. Thus, as pictured, L

- does not shift.

Following publication of the General Theory (1936), which extends the analysis
of the Treatise to include changes in real income and output, Keynes provided the basis
for a second interest-rate mechanism: changes in real income that impact on the demand
for real balances. Thus, if once again we have I > §, any resulting increase in real, as
opposed to nominal, income, shifts the liquidity preference schedule (the demand for real
balances) to the right and the existing demand for securities to the left, thereby raising the
market rate of interest. Keynes did not explicitly enunciate this sequence of events in the
General Theory, but in response to D.H. Robertson’s prodding (1936, pp. 180-83, 187-
88), acknowledged that this was indeed implied by his analysis (1937a). Fig. 2 shows the
relationship.>

I have previously referred to the impact of real income on the market rate, as
depicted in Fig. 2, as the “income theory of interest” (Horwich, 1964, pp. 426-38). If we
take income to be nominal, Py, where y is real income or output, then the term “income”
captures the influence of both the price level and real output and can designate the
relationships shown in both Figs. 1 and 2. In Fig. 1, we would place nominal balances M
on the horizontal axis and replace L by PL(y), which shifts upward in response to an
increase in P or y. S ‘

The income theory, whether involving the price level or output, is almost
universally accepted today. The graphs, as drawn, are indeed plausible, if not compelling.
The difficulty, however, is that they portray static relationships, which, in a dynamic
loanable-funds formulation, tend to disappear, leaving the direct effect of saving and
investment as the only reliable, internally consistent interest-rate equilibrator. We shall
demonstrate that in a stock-flow adjustment following demand-side (i.e., expenditure and
monetary) disturbances, changes in nominal income that involve only the price level have
no impact on the market rate other than to reverse temporary movements due to lags in
the inflationary process. In terms of the money market diagram of Fig. 1, reproduced in
Fig. 3, an increase in investment demand (not shown in the graph) raises the market rate
of interest directly from point 4 to point B. Assuming that investment balances thus
acquired are held momentarily by firms, the aggregate demand for money is shown as
shifting to the right from L “to L ”, passing through point B. As the new investment
expenditures are carried out, L returns to its former position and the assumed rise in
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prices moves the money-market equilibrium from B to C, a path along which the market
rate remains essentially unchanged.

If the rise in investment should induce a rise in real income, the expenditure will
be preceded by the same upward vertical path, 4B, along which it is financed. But the
increase in real income will be accompanied by an increase in the capital stock and
wealth, which causes a partially offsetting fall in the market rate. If the price level
remains constant, the path determined by the income/wealth increment will be downward
along the unchanged line, M 7P’, starting at point B and ending at a point above 4. Even
though it partially reverses the initial rise in the market rate, the adjustment is not
necessarily disequilibrating since it simultaneously lowers the natural rate (not pictured in

- the diagram). Finally, we will show that if the disturbance to the system is an autonomous

change in the supply of output and real income unrelated to a prior demand-side stimulus,
the market rate is indeed impacted by the autonomous price-level/real income changes in
a roughly equilibrating fashion, but it still requires supplemental equilibration by the
direct impact of saving and investment.

Almost every contemporary textbook treatment follows Keynes and Metzler and
denies saving and investment a direct impact on the market rate unless the model is
classical. The only clear exceptions to the trend are a money and banking text by Pesek
and Saving (1968) and a macro text by Auerbach and Kotlikoff (1995), which, in a
liquidity-preference model, assert forthrightly that shifts in saving and investment impact
directly on the market rate of interest. The failure of the other texts to acknowledge that-
direct impact, however small, misses the proximate force acting on the market rate. It
also leaves any excess of ex ante investment over saving due to an increase in investment
or an open-market operation without an internally consistent source of financing, and the
price level or nominal income indeterminate. Although other disturbances, such as
autonomous increases in consumption, are financed directly by reducing saving (or by
borrowing or, for briefer periods, by directly dishoarding cash balances), in general their
net impact on P or Py depends on the direct impact on the market rate of any resulting S

=1

Shortly after publication of the General Theory, Keynes acknowledged that his
model had failed to provide finance for investment (and ultimately, by implication, for
additional income) and so he offered a third interest-rate mechanism (his second) that
would simultaneously supply the necessary funding. This was the “demand for finance”
in which additional investment expenditures, while having no direct impact on the market
rate, have an indirect effect by raising the demand for money needed to carry out the
investment (1937a). In a later paper (1937b), Keynes added that any increase in
expenditures, whether for investment, consumption, or government programs, must be
preceded by an increase in the demand for money. I argued (Horwich 1966) that allowing
an increase in the demand for money to raise the market rate while denying (or failing to
acknowledge) that an equal increase in investment (or decrease in saving) can do so
reduces to an absurdity: a given excess supply of securities can impact the interest rate
only if the securities are seen as funding increased money holdings but not ongoing
investment or other expenditures. I believe that this and other internal difficulties



discussed below completely undermine the demand for finance as a possible equilibrating
mechanism. And although I cannot find any reference to it in modem (or older)
textbooks, it retains support as a viable equilibrator in other literature (Tsiang 1956,

1980; Davidson 1965, 1994 [chap. 8]; Lucas 1982). Notice in Figure 3 that the rightward
shift in the demand for money followed the increase in the market rate caused by the rise
in investment demand (flow security supply) and had no further impact on the rate. An
analysis of the post-Keynesian formulation of the demand for finance is offered in the
section, “Keynes’s Demand for Finance.”

There is one circumstance in which Keynes’s assertion that the market rate is
moved, and perhaps dominated, by the old securities market at the expense of saving and
investment has merit. That is if the money market is in disequilibrium—i.e., in the IS-LM
diagram, the prevailing (v, #) combination is off the LM curve. As long as that is the case,
equal and opposite shifts in L and the stock demand for securities, aimed at moving the

‘market rate to LM, could play a significant role in the adjustment process. Saving and
investment, however, would continue to be indispensable in moving the market rate and,
thereby, output to the IS-LM intersection. This out-of-monetary-equilibrium adjustment is
not, I believe, of great empirical importance. It is explored with reference to the loanable-
funds/liquidity-preference debate in which it first arose.

We turn now to the basic stock-flow model and the process, involving both new
and old securities, that is the heart of the adjustment mechanism.

Specification of the Model

The model has two cdnstraints, total wealth and total income. For households, real wealth
is held only in the form of financial assets:

W =S8+ M, /P (1)

where Sg is the real discounted present value of the stock of pre- ex1s’cmg (or s1mp1y

“existing”) securities, all of which are equltles held only by households, and A4, /P is the
stock of households’ real balances. P is the price of the model’s single commodlty The
real earnings per share is d, all of which are paid out fully as dividends, and S, 1s the total
number of shares outstanding. The total value of securities is thus

Sg = (d/r)S, . )
The dividend per share is equal to |
d = {pK + r(M;/P)}/S,, (3).
where p is the earnings on each unit of the total capital stock, X, held entirely by firms,
and M;/P are firm real balances each of which is assumed to earn a return valued at 7.

Upon substitution,

Sg = (p/m)K + M;/P, W= (p/r)K+ M/P



| (4)
e/ = WIdr =— (p F)K.
The stock of money is assumed to be exogenously fixed:
M=M %)
Household existing-wealth demands are
W=Dg+ Ly, (6)

where Dy is the pre-existing or stock demand for securities, L is the demand for real
balances, and

Ly=Ly, v, /3 >0, du/d <0, (7)
Upon substituting, |
Dg=W~Ly(, 7) = Sg + My /P~ Ly(y, ¥)
= (p/r)K + My/P + My/P - Ly(y, r) (8)
= (p/r)K + M/P - Ly(y, 7)
and
D/ =— (p/iY)K = dLy/& > 0 or <0 (9)
Deldy=-auloy<o. . Q0

Since W is not an argument of L;, all independent wealth changes are assumed to fall on
DEIS

Dg /W =1. (1D
From (1) and (6), Walras’ law for household existing assets is
Dg—Sg+Ly— M, /P =0. (12)

We assume that the existing-asset market adjusts instantaneously to its equilibrium price
and yield.

For assets held by firms, Walras’ law is

K~ K+ L~ My/P =0, (13)



where K, the stock demand for capital, is assumed always equal to the de facto stock, K.
Hence Ly = My /P also holds continuously. Although firms earn no income, they mediate
all such payments and hold balances in proportion to it:

Ly =Ls(y), /ey > 0. (14)

Their demand for money is also a function of the level of investment spending, but / is
not entered into (14) at this time for reasons explained in the section, “Keynes’s Demand

for Finance.”

There is no government or foreign sector. The income constraint is thus

y=C+1I (15)
where consumption is
C=Cl, W), 8C/& > 0, /W > 0 ‘ (16)
and investment is
I=1(r), d/ar <0, ’ (17)
The expression for séwing is
S=y-C | (18)
where »
88/8y =1- 8C/2y > 0, aS/W =— /<0, ~  (19)
and, from empirical evidence, |
| &s/0y 1> as/aw ] 8 (20)

Substituting saving into the income constraint, (15), we have the equilibrium condition:
S-71=0. 2n
Since r has been omitted from the consumption function, we also have
oS/ar = 0. (22)

Finally, saving and investment, respectively, are wholly a flow demand (Dr) for, and a
flow supply (Sr) of, securities:



S=8(y, W) =Dg, I=1(r) =S, (23)
which givesus a Walras’ law for financial flows:
S—I+SF—DF:O. (24)

In reality, some part of saving might be added continuously to cash balances, shifting

Ly constantly to the right and causing dP/dt < 0. At the same time, some portion of
investment might be funded by reducing previously accumulated cash balances, shifting
Lyto the left and creating dP/dt > 0. These two tendencies could be offsetting, but if not,
would complicate the model without elucidating our main themes in any way. They
would enlarge Walras® law for financial flows to include a constant change in the stock
variables, L and M/P, causing them to increase if, as seems likely, the ongoing addition to
cash balances by savers exceeds the drawdown of investing firms.

Whatever our specification of the flow functions, the crucial consideration is that
we accord them their own Walras’ law with respect to their financial character. Although
saving and investment are both influenced by the level and composition of existing
wealth, they exercise considerable antonomy—particularly with regard to their financial
character—during adjustment processes. Our Walras’ law for financial flows makes that
explicit. Saving, as noted, derives its basic flow character from production and income,
while aggregate net investment is sustained by assumed growth and constant
technological progress.

Disturbances

We turn now to the process by which the market rate of interest, which equilibrates the
total asset market, is brought to the level of the natural rate of interest, at which saving
and investment, the flow security components, are individually in equilibrium.. Although,
to highlight the character of the adjustment, we describe it as a sequence of very brief,
discrete intervals, the process may be thought of as proceeding continuously over time.
Thus, following a spontaneous increase in investment demand and the natural rate, firms
float new securities in excess of savers’ demand, sell the excess issues to wealth holders
(households) in exchange for cash balances at gradually rising market rates, and spend
the balances on new investment projects, thereby returning the balances to households, on
a more or less ongoing basis. Over time, the market rate rises smoothly to its new
equilibrium level. The price level (and/or output) rises continuously by diminishing
amounts, responding to the declining saving-investment gap, the excess supply of new
securities, and the subsequent transfer of balances from households to firms.

An Increase in Investment

We show the adjustment process in Fig. 4, where the markets for saving and
investment, flow securities, pre-existing securities, and real balances are all initially in
equilibrium at an interest rate 7y ”and real income y”, At the opening instant of a brief
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interval ¢, the investment schedule and its flow-security counterpart shift spontaneously
from I”to I” and from S¢”to S¢”, respectlvely, raising the natural rate from ry"to #~”. The
latter is above the initial market rate, ,,”= ry’, which, for the moment, still prevails.
During the interval the stock and flow security markets merge with the addition of S¢”=
I”to Sp'’ and of Dr”=8"to D5/, The merger raises the market rate because at the
beginning interest rate, /> S”in financial terms is an excess of securities being issued by
firms over those that households wish to purchase out of current saving. This excess flow
supply of securities depresses the price of securities, raising the market rate of interest.
The rise in the market rate simultaneously creates an excess quantity demand for
securities on the part of pre-existing asset holders and, by Walras’ law for stocks [(12)],
an equal excess supply of real balances. The rise continues until the excess stock-security
demand is exactly equal to the excess flow-security supply. Thus, at the close of the
interval, the interest rate #,,” is one at which

I T‘M”)— S’(’”M”) = SF”(rM”)— DF,(VM”) =Dg H("M”} - SEt_I(rM”)
(25)

= M, ’/P’ —L;,(yer”) > 0,
as shown in Fig. 4 by the equal boldface horizontal segments.

Households’ de facto holdings of money are reduced by the desired amount when,
during the merger process, existing-asset holders spend their excess balances on the
excess new securities. The money is thereby transferred to firms, who have now obtained
financing for their intended higher investment outlays.

We shall describe the events occurring in the money market in more detail. But
notice first that the market rate of interest has risen prior to any increase in income or the
price level. Only a portfolio adjustment has occurred, with firms offering additional
securities at a lower price and higher yield, inducing households to buy the securities in
exchange for cash balances and to carry on given expendlturcs in the future with lower
average money holdings.’

Fig. 5(a) and Fig. 5(b) picture the demands for real balances by households and
firms, respectively, and the real stocks held by each. Firm demand is a vertical schedule
coinciding with the line representing firm holdings of real balances. The sectoral demand
schedules are summed to form the total demand in Fig. 5(c). The initial values of the
1nterest rate, the price level, the investment level, and real income are ry, P I (ry’), and
y’, respectively. At these levels the quantity of real balances demanded and held by
households is Ly(rn'y) = M,’/P’, the quantity demanded and held by firms is Ls(y /) =
My’/P’, and the total quantity demanded and held is L(ry', y’) = M’/P’, where L = L, +
Ly and M =M,”+ Mjy". The letters 4, B, and C denote the initial points of equilibrium in
the respective panels.

During the first adjustment period the interest rate rose to 75~ as firms issued
securities to finance additional investment. We assume that when firms plan new

\
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expenditures, they temporarily raise their demand for money from 7,,(y”), to Ly ) + 6.
7 (V)

The quantity € is equal to the anticipated new 1nvestment outlay and to the sectoral
transfer of balances from households to firms:

O=1"(ru") =S (vu”) = My’ /P’~ M,/ ’—Mf”/ — My /P’ (26)

In Fig. 5(a) the household equilibrium point moves along the demand schedule L)
from A4 to 47 and in Fig. 5(b) the firms’ equilibrium moves from B to the momentary
equilibrium at B” The increase in Ly is reflected in Fig. 5(c) as an equal shift of the total
demand from L(y’)to L(y) + &, the point of equilibrium moving vertically from Cto C”,
The total stock of real balances M 7P”is, of course, unchanged. The quantity @ is
represented in each figure by the boldface horizontal segment.

Firms are assumed to carry out their investment expenditure in the instant
following the first adjustment interval. That expenditure can be characterized as a direct
shift from money into currently produced commodities. The shift is reflected in our
money market panels in a tendency for firm balances to return to their original level and
for nominal balances to be restored to households as factor payments. The net movement
of these variables depends on the degree to which the expenditure raises prices and total

output.
Prices Variable, Output Fixed

Suppose first that the impact of the investment outlay is on the price level only,
which rises from P’ to P”, while total output, including real investment ex post, remains
constant. In this case L, in Fig. 5(b) returns exactly to its initial position, since & goes to
zero and y is unchanged at y’. But not all of the nominal balances received through the
excess security issues are returned to households since firm nominal demand for money
rises along with the price level and nominal income. While.at the new equilibrium point
B7, firms’ real holdings are M;”"/P”= M,’/P’, the closing nominal balances stand in
the relation M;” < M;”” < M;”, and for households are Az,”> M), "> M), ”. Meanwhile
household real balances in Fig. 5(a) are unchanged at the level M, ”7P” = M, /P’ since,
with output fixed, any balances received by households as income stimulate a
- proportionate (and presumably immediate) rise in the price level. The equilibrium point
remains 4. In the total money market in Fig. 5(c) the shift of L, as investment is
undertaken, is reflected in an equal leftward shift of the total demand schedule from L(y?)
+ 6 back to L(y?). Since household real balances are constant during the investment
expenditure, total real balances are reduced by an amount equal to the reduction of firm
balances: M7/P~M"/P” = M;”/P’~ M;”"/P”. From an aggregate point of view, one
. can simply say that in the money market the investment outlay by firms—the movement
from money into commodities—is manifested in an equal lefiward shift of the demand
for, and the supply of, total real balances. The reduction in the real stock of money is
caused directly by the reduction in the demand for the stock, with the result that the
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components fall equally and synchronously and thereby provide no tendency to alter the
market rate of interest. The money-market equilibrium moves horizontally from C”to C”.
~—

Fig. 6 summarizes the adjustment graphically in terms of excess-security stock
and flow supply functions. The initial equilibrium is given at 3,”= 5 "by the intersection
of the schedules I"(y’) — S"= Sp “ = Dy and M, 7P~ Ly(y?) = Dk “I_ Sg" In the first
adjustment interval I” - S”= Sr” — Dr”intersects the beginning-period excess stock
supply at ras” as previously described. When the transferred balances are spent and prices
rise to P”, the household real-balance excess-supply function shifts leftward to M, ”"/P”
~Ly(y’), intersecting the vertical axis at the unchanging market rate r3,”, (Since Dz and S
were equal at the close of the stock-flow adjustment, as shown in Fig. 4, they remain
equal during the expenditure phase because L; does not shift.®) The adjustment continues
in a like manner with the excess-supply real-balance function intersecting the fixed I” -
S”flow function at successively higher interest rates and shifting, after each interval, back
to the vertical axis until the market rate reaches the equilibrium (natural) rate 7y ”. In the
final equilibrium, the price level is P, where M,"/P" = Ly(y", rv”).

Prices Fixed, Output Variable

The case where prices are constant at P”and output rises from y“to y”, reflecting
the increase in investment, is illustrated in Fig. 7. Returning to our period analysis, the
reversal of the temporary € rise in firm demand for real balances again tends to shift Ly
back to its original position. But now the rise in real income is associated with both a
higher firm and household demand for real balances. Instead of describing the individual
sectors first, it is more convenient to begin with the total money market in Fig. 7(c). Here
we see in static terms that with prices and hence total real balances assumed constant, the
final point at the end of the interval generated by the investment expenditure must lie
along M’/P’, as do points C and C”. Thus the shift of L to the left as & goes to zero is niet
by a shift to the right as y increases, producing a final schedule; Ly, intersecting M 7P~
at C”, L(y”) lies in the indicated intermediate position because as L attempts to shift from
L(y)+ 6 back to its initial position L(y ), real income y rises by a maximum of & while
increases by a fraction of that amount since AL, /&) < 1 (dL;/& > 1 would imply,
implausibly, that additional balances received as income generate no additional
expenditures). At C”the interest rate is 75", which, given that income and L are higher
than initially, is above the beginning yield r,,”(i.e., the Hicks LM curve is upward-
sloping). But it is below ry”, the yield created during the stock-flow interaction. This is a
fact best explained by reference to the wealth changes occurring in the existing-asset
market. '

The return of real balances, via firm investment expenditure, to households is an
increase in household wealth equal to the increment in new capital goods (which, in a
macro perspective, supports the earlier increase in the value of excess new securities
purchased by households). The balances are also equal to the simultaneous rise in output
and real income. For an individual household, the receipt of balances-as-income
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generates an expenditure pattern over a typical income interval that leaves their average
level somewhere between the beginning and ending levels. Adjusted downward for
transactions costs, the increment in the average level of balances is the limiting amount.of
monetary wealth available during the interval for raising D (shifting it to the right),
manifested as an instantaneous expenditure on the stock of existing securities.” This is the
force driving down the market rate of interest from r,” to 7, Since there is only one
stock of money held by households in the aggregate, even though it performs dual
functions (transactions and wealth holding), the shift of Dy is reflected in an opposite
shift in Ly(y”) [(10)], which passes through C* as noted above.

The effect of the return of balances on the aggregate of all households is
diagrammed in Fig. 8, which shows the impact on both money and security holdings. The
household money market omits the transfer of funds to firms occurring at the beginning
of the interval. The return of balances at the close of the interval raises holdings from
M,”/P’to M, ”/P’, which is an increase in real income to which Lx(y) shifts by a smaller
amount from Ly(y?) to Ly(y ”). The equilibrium moves downward from point 4”to 47, and
the market rate from 7, ”to 7)., as noted above. The direct action on the market rate
occurs in the existing-security market where D+, which prevails at the close of the
interval, shifts rightward by (M, ”7P” - M,”/P’) - [Ls(y”) - Ly(y7)]. This shift in Dz may
seem to contradict our claim above that the real balances received and spent as income
would, because of their turnover, leave a smaller average amount on hand for expenditure
on existing securities. That was true for an individual household, not for the aggregate of
all households shown in Fig. 8. In that representation, money spent by a household during
an income interval is received by other households; all money is held by the sum total of
all households at all times.

We complete our description of the first adjustment interval by allocating the net
increase in L, relative to its starting position, to both firm and household sectoral .
demands for money. The sectoral schedules respond to the inerease in output in
accordance with their respective income coefficients. In the firm sector, in Fig. 7(b) the
final demand schedule is Ly ”), lying between Ly ) + 6 and Ly ). Thus as firms apply
the 6 quantity of real balances to investment expenditure, the resulting rise of aggregate
output raises their transactions demand for balances. Since firms earn no income, this
increment to demand is financed by security sales. We can assume, in fact, that in the
first instance some portion of new securities issued by firms is earmarked to finance both
the purchase of new capital goods and the holding of cash balances needed to service
those purchases. The final quantity of firm nominal balances is the indicated amount
M;””. The closing point of the interval, at the interest rate r,,”, is B”. Households, in Fig.
7(a), as in Fig. 8, complete the interval with balances, including those received as

incremental factor income, equal to A4,”, a quantity intermediate between beginning and

- post-transfer amounts. The final point 4 ”lies on the greater demand schedule Li(y”) and

is reached along the dotted path from 4 “to 4 ”traced along rightward shifting L
schedules. The sectoral supplies and demands sum to the totals already described in Fig.

7(c).
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In terms of Fig, 6, at the close of the first interval the excess stock security-supply
function, intersecting the vertical axis at 74 7, would shift rightward, meeting the axis at a
market rate 7" < 73, 7. At the same time the excess flow function, I” -§’= S¢” -Dy’,
falls vertically as S rises from S(y; W) to S(y”, W) (see [19][20]) and the natural rate
falls to vy’ < ry". The events described in Fi g. 7 thus continue through a sequence of
intervals in which the price level is constant, the market rate gradually rises—though less
in any period than if real income were constant—and the natural rate falls until they meet
each other.

An Increase in Saving

The analysis is readily applied to other disturbances, but those involving a
deflationary or contractionary adjustment of the economy are not simple mirror images of
expansions. Consider an autonomous simultaneous increase in saving and decrease in
consumption. As shown in Fig. 9, this creates §” > I’, which is an excess flow demand
for securities, Dr”—Sz” > 0. This excess demand spills into the existing-asset market
where, by bidding up the price and reducing the yield to, say, 77 it is spent on an equal
excess supply of pre-existing securities, which in turn is equal to an excess demand for
real balances:

S”(”M”) -—]’(VM/Q =DF”(7’M”) - SF,(rM//)z SE”(’”M”) - DE“J(VM”)
| (27)
= Ly(ru”) = My 7P”> 0.

Asset holders want to add the receipts from existing-security sales to cash balances,
raising their average level relative to given expenditure levels, But since the shift from
consumption to saving to old securities to cash balances occurs entirely within the
household sector, bypassing firms, the act of hoarding will tend to reduce firms’ sales and
households’ subsequent inflow of real balances as current income. The circular flow is -
maintained, however, when, with output fixed, the decrease in consumption (increase in
saving), accompanied by an excess demand for real balances, causes the price level to
fall. The fall in prices then raises real balances until they exactly fill the gap (the third
bold-face segment in Fig. 9) between the beginning-period level, M; 7P, and, as shown in
Fig. 10, the desired level at the end of the period, Ly(y’, #1”) = M, ”/P”, where M,,” >
M;”and P”< P Household balances are greater because firms find that as the price level
and their nominal receipts from sales of consumptlon goods fall, they can maintain their
unchanged desired real balances with M;” <My, where M;”/P”= M;’/ P

Notice that while the fall in P plays an enabling role in meeting the excess

- demand for balances at 73", it cannot be credited with lowering the market rate. If excess
savers, instead of purchasing additional securities and reducing the market rate, had
transferred their balances directly into hoards, P would again have fallen, but L; and M,/P
would have shifted to the right by equal amounts, leaving the market rate unchanged at

rM,.
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The adjustmenf continues through additional periods until the market rate has
fallen to the level of the new natural rate, #v”, at the intersection of §” and I, In the new
equilibrium the price level will be P* = M, 7L(y’, rv”).

In the event that the price level is fixed and output is variable, the expenditure of
excess savers’ balances on old securities is simultaneously a reduction in effective
demand, which reduces aggregate output and real income to y” In monetary terms,
hoarding occurs—i.e., following excess savers’ purchases of existing securities and the
fall in 7y, desired and de facto average balances in portfolios rise in relation to
expenditure levels. As a result, monetary velocity is lower, the circular flow shrinks, and
households experience a reduced inflow of real (and nominal) balances during any
period—a loss of both income and wealth. In terms of the total money market in Fig.
11(c), the 'ﬁnal equilibrium must lie along the A 7P line, since the total stock of both
nominal and real balances is constant. In static terms, the loss of income would reduce
the transactions component of L ”and tend to shift that schedule and thus L downward to
pass through 717, the yield created directly by the excess saving. But by (10) and (11),
the simultaneous loss of balances-as-income and as wealth shifts Dg lefiward and L,
rightward, raising the market rate to ¥ar”’, whére ry” >#u”” > rpr 7. In response to the
net loss of balances as income and wealth, L, (and thus L) end up to the left of their
initial positions, intersecting M 7P’ (and M7P") at ri”, as shown in Figs. 11(a) and (c).

Since income is down, firms’ desired balances fall to L{y ”) = M;"/P’ < M;7 P".
The new level is reached automatically as firms’ receipts from sales of consumption
goods fall off, partially offset by increased investment demand in response to 7" <7710
Finally, since income, on net, has fallen, S will shift leftward, raising the natural rate and
reducing the saving-investment gap to some degree. We assume this response occurs at
the close of the interval, bringing the economy somewhat closer to-equilibrium at the start
of the next period. L

An Increase in the Stock of Money

An instantaneous increase in the stock of money from M “to M ” through a central
bank’s open-market purchase of pre-existing securities would reduce the market rate
from ry”= rps"to rar”1 The ensuing adjustment would resemble that following increased
investment, except that, in the final equilibrium with output fixed, interest returns to 73
and prices rise to P”at which M”/P”= M/P’. If the central bank were to maintain 7), at
" by buying all excess flow securities forthcoming at 3¢ “after the initial purchase, I”—
S’would be financed directly by a continuous, constant increase in real balances.

If the bank were to continue to increase the stock of money by a fixed percentage
over time, the adjustment process would gradually fix the real market rate at some level
below the natural rate, To show this, we assume that the bank carries out an instantaneous
open-market purchase at the beginning of each successive period. We assume L is log
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linear in 7, so that the constant percentage increase in money lowers the market rate by a
constant absolute amount. During each period, however, the fall in the market rate is
partially reversed by an excess flow-supply of securities, which funds excess investment
expenditures. Over time the reversal grows since I — S =Sr — Dg increases as 7y falls.
Thus, while the bank’s given periodic reduction in 7y is constant, the net reduction in any
period diminishes as 7y falls and 7 - S, the underlying source of the reversal, grows.
Eventually the purchase will be met by an exactly equal level of IS, the security
counterpart of which raises ), exactly as much as the bank lowers it. In the moving
equilibrium, the market rate is constant, the stock of money grows at a fixed rate, the
bank’s injections feed directly into additional expenditures, and—with output fixed (or on
a fixed trend)—the price level rises proportionately.

The same mechanisms operating on the interest rate in a single period prevail
when the purchase is repeated over a sequence of periods. At no time does the price level
or income equilibrate the market rate. And the analysis is essentially unchanged if we
replace the period analysis with a purchase that is continuous over time. The bank will
then buy new and old securities simultaneously. The market rate will gradually fall and 7
- § and the excess flow supply of new securities will increase until they are exactly equal
to the magnitude of the bank’s purchase.

The paths of money and prices are shown in Fig. 12. The shift from a fixed stock
of money to a constant growth rate begins at time #;. P rises by gradually increasing
amounts as [ — S and S — Dr increase, financing increasing levels of investment
spending. At time #, the market rate is stabilized and the bank’s entire purchase goes into
new securities and investment; M and P rise at the same rate. At time £,4; thé purchase is
assumed to end and money again is constant. From z,+;until #,+;+; the market rate rises
gradually to the level of the unchanged natural rate. During the ith interval funds from the
existing-asset market are transferred to investing firms, but at a diminishing rate as the
market rate increases. The price level also rises at a decreasing rate until #,4;.; when it is
again constant. T -

A Qualification: Stability

James Witte (1967) argued that the stock-flow financial analysis of an increase in
investment is valid only if the excess new securities successfully fund an increase in the
real capital stock. Since, in the context, an increase in capital would have resulted from
an excess of I over S, the capital increment is characterized as “forced saving.” In the
absence of forced saving, Witte claimed, the rise in the market rate during the adjustment
would later be reversed. :

I replied (Horwich 1967) that without forced saving, the value of the excess
security issues (or an equi-proportionate fraction of all outstanding securities) would
indeed fall to zero and simultaneously total wealth would decline. I had assumed
(Horwich 1957, pp. 629-30; 1964, pp.32-33), however, that all autonomous wealth
changes fall exclusively on the stock demand for securities [(11)]. In that event, the loss
of security value causes Sg and Dy to shift equally to the left, their intersection remaining
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at the prevailing market rate of interest. In the money market, neither M/P nor L
undergoes a shifi.

If an opposite assumption is made-namely, that only L responds to wealth
changes, then the loss of security value would shift Sz (a declining schedule in ry) to the
left, moving its intersection with an unchanged D function to.a lower rate of interest. In
the money market, the loss of Sx and total wealth would be reflected in a shift of Lj to the
left, lowering the interest rate at which it intersects the unchanged M;,/P line. In effect,
the equilibrating process, by which ry, was raised, is reversed.

I rationalized the assumption that autonomous wealth changes fall only on Dy by
assuming that all asset demands respond to autonomous wealth changes proportionately.
Since securities, which represent the entire capital stock, have a total value at least 10 or
20 times greater than all real balances (the only other financial-wealth component),
existing-Security demand would, on that assumption, absorb most of any wealth change.
Indeed, there is little empirical evidence that responds at all to independent changes in

wealth.

Keynes’s Relative-Size Assumption

Keynes’s comparison of new and old security sizes is in fact a misleading indicator of the
likely impact that increments in saving and investment will have on the market rate. As
we have seen, a saving-investment gap becomes an excess new-security flow that in any
interval is converted into an equal excess supply or demand for household real balances,
which is offset by an equal excess stock-supply or demand for securities (see Fig. 4 and
Fig. 6). But when the excess real balances are compared to the total stock of money, they
will be relatively much greater than is the equal excess security flow relative to the
existing stock of securities. That is because the existing-security market, a claim to the
entire capital stock, is at least 10 to 20 times greater than the stock of real balances -
(depending on the definition of money used). An increase in saving, for example, directed
to securities over a 3-9 month period, is infinitesimal compared to the stock of existing
securities, but it will elicit an equal increase in the household excess demand for real
balances, which is much more sizable when compared to the total stock of money.

The resolution to these conflicting impressions lies in the slope of the excess
existing-security schedule to which the excess security flow is added. Excess stock-
security demand is in fact relatively steep and interest-inelastic. This enhances the ability
of any excess security flow to alter the price and yield of securities in any brief period.
The evidence for the high absolute slope and low elasticity of excess stock-security
demand is indirect: We know from empirical studies that the demand for real balances, L,
has an absolute elasticity of 1/2 or less over the usually prevailing range of short-term
interest rates. (Mankiw 2000, p. 500.) This means that M;/P — L; has a slope with respect
to the real-balance market that is more or less accurately depicted by the graph of Fig. 6:
My/P — Ly is steep enough so that a shift in 7— S, drawn for a relevant time period, will
have a perceptible impact on the market rate within that period. But Dz — Sgis equal to
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M,/P — L,,—they are coinciding schedules—and so J — § moves simultaneously along
both of them.

Fig. 13 illustrates the two related asset markets more realistically, with the old
securities market larger than that of real balances. Ly is drawn so as to reflect its relatively
low absolute elasticity in the range of the prevailing interest rate. Dy is drawn so as to
maintain Dg— Sg = M;/P — Ly, and is thus a relatively inelastic downward-sloping
schedule in the larger old securities market. But, in general, L does not have to be
interest-inelastic and Dy does not have to be negatively sloped The actual objects of
supply and demand in the securities market are numbers of securities, whereas Dgand Sg
are measured in real-value units. The latter are in fact the revenue functions for
underlying security-quantity supply and demand curves. They are also drawn, of course,
with respect to 7, which, for given income payment, varies inversely with the security
price. Thus, since the upper half of Dg in Fig. 13 decreases as r increases or, equivalently,
as security-price decreases, Dg is the revenue function for the inelastic portion of the
security-quantity demand from which it is derived. It follows that Dz, as pictured in its
lower half in Fig. 13, can also be a rising schedule in 7, reflecting an underlying elastic
security-quantity demand. That elasticity would enable Dy and its security-demand
counterpart, at some low interest rate (high security price), rr, to go to zero. When that
occurs, L; becomes absolute—a horizontal schedule, the irrepressible Keynesian liquidity

trap. 13

When Dy, goes to zero and L, becomes perfectly flat, the excess supplies and
demands are also effectively flat and, as seen in a diagram such as Fig. 6, they render
shifts in S or 7 and 7 — § ineffectual in moving the market rate. In this world, asset holders
regard securities and money as perfect wealth substitutes. Existing-asset holders, for
example, will purchase any amount of excess flow-supply of securities, but with a surge
of demand that will always be large enough to maintain the price and yield at the
liquidity-trap level. Thus does Keynes’s denial of saving and investment’s impact on the
market rate find support in a model whose existence he rej ected (but cited frequently) and
yet which is often invoked by others when Keynesian results are not otherwise
comprehensible. In a liquidity trap the interest rate, of course, no longer equilibrates the
system. The task of bringing S and I together falls to income or wealth or some
combination of the two. (Horwich 1964, pp. 438-447, and 1997, p. 243.)

No matter how large is the existing-asset market, saving and investment, acting
through the loanable funds market, will nevertheless interact, and cannot be prevented
from interacting, with the existing-asset market. Apart from the liquidity trap, or states
close to it, the only limitation on the impact of S and / on the market rate occurs when the
non-liquidity-trap existing-asset market is out of equilibrium; i.e., given their
determinants, L; and Dy are not at their desired levels. In that event those schedules
would no longer be stationary and would tend to shift so as possibly to overwhelm and
offset the stock-flow adjustment process involving excess security flows. That possibility
is discussed in-the section, “Loanable Funds, Liquidity Preference, and Out-of-Monetary-
Equilibrium Adjustment Paths.” In the normal adjustment, however, with the existing-
asset market in equilibrium at an interest rate above the liquidity-trap level, saving and
investment, in their financial manifestation, are the only automatic, built-in, and
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internally consistent mechanism for equilibrating the interest rate while being funded by
the existing-asset market.

An Alternative Mechanism: The “Income” Theory

The most widely cited interest mechanism attributes movements in interest to the direct
impact of changes in income on the demand for money. We shall discuss that relationship
in the context of both demand-side disturbances and independent supply-side shocks.

Income and Transactions Balances

That the market rate is equilibrated by changes in income is the beguiling
message of Figs. 1 and 2, a static representation of the money market with the rate of
interest scaled on the vertical axes. We have seen, however, that following an increase in
desired investment or an instantaneous open-market purchase, the rise in interest is a
precondition to the rise in income, the very means by which additional spending is
financed. The increase in income will alter the interest rate only by raising an expected
inflation premium, from which we abstract and which is not in any case equilibrating
(both the market rate and the natural rate incorporate the premium), or by lowering the
market rate if the income increment is real. We have seen in the latter case that interest
falls because, following an increase in real balances as income, the balances as wealth
create a net increase in the stock demand for securities. In the pure inflationary
adjustment (with output fixed), after additional investment had been financed, the supply
and demand for real balances moved equally and synchronously without altering the real

market rate.

The analysis is somewhat less sharply delineated in the case of a contractionary
adjustment owing to a higher degree of simultaneity in the movement of the variables.
That was the case following an increase in saving, where nominal income fell
immediately following the household shift from consumption to saving and the purchase
of securities on a continuing basis. But even there the direct impact of excess saving on
the market rate, and the absence of any interest impact of the price level, were clearly
identified.

To understand how income impacts the demand for money, we need to
distinguish between Keynes’s transactions demand, which depends on income, and his
“speculative” demand, which varies with interest. An increase in the transactions -
demand, when income rises, must begin with the fact that in a money economy the
income increment is experienced as an increase in real balances received. The rate at
which the balances then flow out of coffers results in an average level of money holdings
over the payment period that will be higher in accordance with the higher income. It is in
this sense that the “demand” for money rises—by spending money at a rate that permits
the average holdings to rise—not by liguidating existing securities and raising interest
rates, a generally dubious response to a general rise in liquidity."* Any dissatisfaction
with the resulting level of balances ordinarily can be met by adjusting the rate of
spending, not by selling securities, new or old. Such security sales, moreover, would only
be a corrective for accidental overspending, including security purchases that temporarily



20

reduced interest rates; they cannot qualify as an interest-rate equilibrator. Meanwhile,
arguing that money income typically increases without being fueled by additional money
receipts ignores the most fundamental tenets of monetary theory: the use of money as a

" medium of exchange and the circular flow of income. "

‘The argument is exactly equal and opposite in the case of monetary contraction.
The decline in nominal income is experienced as a loss of real balances, the “demand” for
which falls by spending remaining balances at a rate that reduces the average level held
over the income interval. If output is fixed, real security prices, and thus interest rates, are
not affected by this response. If output falls, the wealth effect on the market rate is

upward.
Autonomous Changes in Output

The analysis is somewhat altered if changes in real income originate on the
supply side of the economy in response to independent productivity or other resource
changes. Such aggregate output increases, for example, are best seen initially in the
context of individual markets where product supply curves shift spontaneously to the
right along individual product demand curves. The resulting price reductions will depress
the general price level and raise real balances, signaling a general rise in both real income
and wealth. We have seen that additional real balances, as income, will generate a flow of
spending that brings average balances of the payment period to a desired higher level-
though, because of 4L, /& < 1, to a level below that created by the initial spontaneous
increase in balances. This increase in transactions and the transactions demand for money
appears as a rightward shift of L, but with no direct effect on the market rate of interest.
Simultaneously (see [10][11]), as wealth, the additional average balances held during the
payment period following expenditure raise stock-security demand, DF, increasing
security prices and reducing the market rate of interest. For individual households, the
fall in the market rate, a movement along the L; schedule, is thus constrained by the fact
that the increase in balances falls upon both L; and Dg. But in the aggregate, since all -
balances are constantly held somewhere, the full increase in balances is available
simultaneously for both transactions needs, on income account, and for wealth and
security purchases on wealth account. 16

The fall in the market rate caused by the increase in income and wealth is roughly
equilibrating since the process begins with 73 = ry and the rise in income raises saving,
lowering the natural rate to some extent (the positive effect on saving of the increased
balances-as-income outweighs their negative effect as wealth [20]). If the wealth effect,
acting on Dg, drives the market rate below the natural rate, the direct impact of excess
security flows will raise the market rate as part of an expansionary adjustment, as
described above. If the market rate is reduced but remains above the natural rate, it will
move toward it as excess saving flows into, and directly impacts, the existing securities
market in a contractionary process as summarized by (27). In our earlier analysis, the rise
in real income'that followed a monetary or expenditure increase tended to be
nonequilibrating because the process reduced both 7, and ry at a time when ry,was
below rx, and r3; needed to rise.
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Lags in the Price Level Response

A common assumption of the textbook literature is that in the short run, increases
in effective demand are normally met by a perfectly-elastic increase in aggregate output
at the prevailing price level. Later, output returns to its predisturbance level while the
price level adjusts upward. The interest-rate effects of this lagged price-level scenario can
be analyzed as a combination of the fixed price-level/increased output response to
increased expenditures followed by an autonomous reduction in output—opposite to the
autonomous increase described above. Thus, let increased expenditures fueled by
additional real balances be met by increased output and hence income at a fixed price
level. In response, saving increases and lowers the natural rate. A higher transactions
demand for money, as before, materializes as a higher average level of balances over the
income interval with no direct effect on the interest rate. But the balances-as-wealth raise
stock-security demand, depressing the market rate. Then output contracts spontaneously
to its original level, households experience a simultaneous increase in the price level and
areduction in real balances and income. The loss of balances-as-wealth reduces stock-
security demand and raises the market rate; the simultaneous decline in balances-as-
income reduces saving, raises the natural rate, and reduces the transactions demand. Thus
can lags in price-level response, commonly assumed, be accounted for.

Keynes’s Demand for Finance

Is an increase in Keynes’s demand for money “for finance” necessary in order to fund
additional spending and does it impact on the market rate of interest? In our stock-flow
analysis of an increase in investment spending, the resulting increase in the demand for
loanable funds (the excess flow supply of securities) immediately and directly raised the
market rate. We assumed a temporary increase in the total demand schedule for money as
firms, prior to expenditure, momentarily held the funds secured frem wealth holders. This
increase in L was introduced essentially for expository convenience and, in the case of
fixed output, is reversed over time: the process by which firms spend their acquired
balances on investment goods is one of L, and thus L shifting leftward to their original
positions, simultaneously and synchronously raising the price level and reducing real
balances. Thus at no time do these shifts in the demand for money affect the interest rate.
In the event that output increases, however, the simultaneous increase in household real
balances, as wealth, will raise the existing demand for securities, lower the market rate of
interest, and raise the quantity of money demanded in the sense of a downward
movement along the rightward shifting L, schedules.

Increased output due to a higher ex post investment level could, moreover, raise the
aggregate transactions demand for money by increasing the proportion of total funds that
pass through financial markets, lengthening the interval before final expenditure. This
would imply that the combined rightward and leftward shifts in L do not occur
instantaneously and in fact leave L and real balances at a permanently higher average
level over time. This tendency to higher L could be offset by firms processing their cash
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balances more efficiently than do households, holding lower average balances in relation
to investment expenditures than households do in their purchase of consumption output

. or of securities out of saved incomé. But even if these offsets are not equal and the

overall demand for money is affected, the impact will be on the transactions demand and
the price level or nominal income, not directly on the market rate of interest, except to
decrease it in the event that output rises.

Part of the investible funds raised by firms through excess new security issues
was, of course, earmarked as cash balances to be held over the payment period to service
firms’ higher investment spending (see Fig. 7[b]). To this extent, the leftward shifts in Ls
and L were never intended to offset completely the earlier rightward shifts (unless only
prices, and neither real income nor investment ex post, rises, in which case only an
additional nominal demand for balances, A(PLy), would remain). It can then be said that
increased investment demand is in fact accompanied by a smaller increase in the demand
for money. But the only force acting on the market rate remains the increase in
investment demand manifested fully in the excess supply of newly issued securities.

It would be plausible to identify the direct force moving the interest rate as the
increased demand for money for finance only if firms failed to issue new securities—
sooner or later, if not concurrently—to fund the new investment outlay (where
“investment” is defined both as capital goods and additional firm balances) and instead
secured funding by selling (and not replacing) existing securities held permanently in
their portfolios. The increase in the market rate would then be due to a simultaneous
excess demand for money and excess supply of existing securities, consistent with
Keynes’s view that only shifts in the supply or demand for money, including the demand
for finance, can move the interest rate. Keynes suggested that the demand for money for
finance could in fact entail the issuance of new securities as well as the sale of old ones,
but his belief, expressed in the 77 reatzse and never rehnqulshed precluded any 1mpact of
the new issues on the market rate."” -

It should be noted that the necessity of finance cannot really be limited to
increases in aggregate investment spending. If finance, Keynesian or otherwise, is
necessary, it is necessary for all investment spending, including the current ongoing level,
all the time. In fact, there is no objective way for individuals to distinguish their
investment expenditures from those that add to, rather than merely maintain, the
aggregate level. Even when total investment is constant, the identity of investing
entrepreneurs is constantly changing. And all investing entrepreneurs, whoever they are
and whether they add to total investment or not, must secure financing from either current
savers or existing wealth holders. !’ Security sales by firms to current savers can be
analyzed in the same way as sales to existing-asset holders. In the first instance after
firms sell securities, there can again be a temporary increase in the firm demand for
money, following which the expenditure on investment goods returns Lyto its onglnal
position or short of it, depending on whether only prices rise or if output also rises.

Again, Keynes’s demand for finance plays no independent role in securing finance or in
determining interest rates. In general, finance for investment is secured, sooner or later,

. through new security issues, which, in equilibrium, are met by an equal flow of saving
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directed to their purchase. Without the existence of newly issued securities, or their
equivalent, there is in fact no way to tie saving to investment on an ongoing basis.

Keynes’s claim that additional consumption, like all other expenditures, needed to
be financed by a prior increase in the demand for money also has little justification. We
saw in our analysis of an increase in saving and decrease in consumption ([27]) that funds
were transferred directly from consumption to whatever assets the flow of saving was
applied. An increase in consumption would thus tend to be funded directly and fully by a
simultaneous reduction in current ex ante saving. Whether savers normally dispose of
their balances at the opening instant of a payment period or gradually, and whether
applied to additional security purchases or the holding of additional cash balances,
current saved income can be fully converted, at will, into an equal amount of
consumption expenditure. Such funds would presumably be spent at the same rate as
other consumption balances, creatlng an average level that could be higher than that
normally held to service savers’ asset acqulsmons ? Notice, 1n01dentally, that the increase
in consumption, while immediate and self-financed, does not raise aggregate
expenditures in the economy. The simultaneous reduction in saving, an instantaneous
reduction in a rate of flow, reduces investment by an equal amount. That is because in
equilibrium, investment—the flow demand for loanable funds—is equal to and, for the
moment, constrained by the flow of saving—the flow-supply of loanable funds.
Aggregate spending and nominal income go up only when the resulting decrease in flow-
security demand creates > S and an excess supply of new securities, which raise the
market rate and fund net additional spending. (See a further discussion of this point in the
section below on direct outlays.)

An increase in consumption could also be financed by a sale of securities
(analogously to an increase in investment)—in this case, by an increase in “consumer
credit.” Or it could be funded by actively dishoarding existing holdings of cash balances;
i.e., by shifting from money held (a leftward shift of L) directly into consumption .
outlays. There are, of course, limits to these funding alternatives that do not apply to a
reduction in saving. But in neither case is the financing for consumniption accompamed by
an increase in the demand for money that exerts upward pressure on the market rate.

Post-Keynesian writers, notably Tsiang (1956) and Davidson (1965, 1994 chap. &,
see also Lucas 1982, p. 336), who have endorsed the importance and necessity of
Keynes’s demand for finance, prefer to express the demand for money as Keynes did in
his 1937 papers. For them L—specifically, the transactions component—is a positive
function not of income received, but of the grand sum of planned expenditures, including
consumption, investment, and government (G) outlays:

L=L{CQH) +I(r) + G} (28)

This formulation has a plausible ring to it, but collapses under closer scrutiny. For what
spenders demand is not “money”—at best an ambiguous term in this context—but rather
a reliable and, for the economy as a whole, a continuing source of funding. In the case of
additional aggregate investment—an excess flow-supply of securities—we saw that an
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immediate rise in the market rate drew money (“loanable funds”) initially both from
wealth holders and current savers; eventually, in equilibrium, from savers only. In order
to raise consumption, households needed only to divert balances directly from their own
saving flow. The market rate rose, not as a condition of the diversion, but as a result of
the reduction in saving, which is simultaneously a reduction in flow-security demand. To
finance additional ongoing government spending, government can issue new securities or
increase taxes. In all cases, planned expenditures, after being funded, materialize as
transactions balances. Households, firms, and government then express their demand for
these balances by spending them at a rate that maintains the desired average level over
the income period.

We saw in our earlier analysis that any increase in the market rate is driven by
events originating in the flow-securities market. These events are unaffected by any
accompanying or subsequent increase in the demand for money—either as a stock
temporarily held, following funding, or as an increased average level resulting from a
higher ongoing expenditure. As described in the preceding section on the “income”
theory of interest, the expenditure of transactions balances influences only the general
price level and nominal income and does not, through induced excess security sales of
any kind, tend to raise the market rate. We conclude that there is no case at all for
attributing the increase in the market rate to increases in the demand for money for

finance.

Ironically, Tsiang and Davidson, like Keynes, mention as possible funding sources
for planned expenditures the sale of new securities, the disposal of other assets, and, in a
new equilibrium (but not earlier), additional saving. But neither attributes to excess new
security sales the ability to move the market rate. In accordance with liquidity-preference
orthodoxy, all three identify a shift of the demand-for-money schedule as the proximate
force that drives the interest rate to its equilibrium. Davidson (1964, pp. 52-3), following
Keynes, goes further and reminds us that the presence of y in (28) will lead to additional
increases in 7y as the multiplier process raises C, and thus L, to still higher levels. A.
further irony is that Tsiang, alone among the three, seems to understand the loanable
funds determination of interest rates, at least as expressed statically. But he fails to grasp
the way in which a loanable funds (security-market) process impacts on the market rate
as a movement along the demand-for-money schedule (see [29] and n. 20 below).

A case, finally, can be made for entering C, I, and G as independent variables in
the L function on the grounds that the demand for transactions balances varies with the
type and sector of expenditure. This may indeed be justified, as our earlier discussion
indicates. The variables would be relevant, however, not in their pre-financed planned
state, but rather as fully funded magnitudes whose holders spend them at one rate or
another, resulting in different average money levels over time. Although, in our model,
we were able to use y as the only variable in the L, function because eventually all ex post
investment is contained in it, we were forced to employ the temporary variable & as a
monetary bridge between funded ex ante and realized ex post investment. Adding 7, fully
funded ex ante investment, as an argument in the L, function would have avoided that ad

hoc procedure.
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Loanable Funds, Liquidity Preference, and Qut-of-Monetary-Equilibrium
Adjustment Paths

This section looks further into the literature on interest rate determination in terms of the
loanable-funds/liquidity-preference debate. We focus first on Tsiang and Ackley and the
possible relevance of an adjustment process in which the money market is out of
equilibrium. We then consider a recent interpretation of the historic debate by Jorg

Bibow.

Tsiang and Ackley

The discussion surrounding Tsiang’s analysis of liquidity-preference and
loanable-funds theories of interest provides some additional insight into the
circumstances under which Keynesian-like equilibrating mechanisms might be relevant.
For if the money market is in a state of disequilibrium, defined as L(y, r) # M/P, shifts in
the demand for real balances could operate as an interim or supplemental equilibrating
force. These shifts in the demand for money, however, are not a Keynesian response to
changes in income or the demand for finance but rather are the movement of L, given y
and 7, attempting to move  from a nonequilibrium to an equilibrium level. Because the
shifts of L are equal and opposite to existing-security demand, Keynes’s emphasis on the
dominance of the existing-security market and the negligible direct influence of saving
and investment on the interest rate could be relevant in such circumstances. There is, in
fact, little empirical evidence that the money market ever approaches such a state, or, ifit
reaches it, stays in it very long. But the a priori implications are worth exploring.

Tsiang is generally credited with reconciling the loanable-funds and liquidity-
preference theories of interest. Fig. 1 of his 1956 paper (p. 544) is perfectly consistent .
with our (25) and Fig. 4, except that Tsiang omits the existing-security market, replacing
it with L — M/P = Ly— My/P = 8" — D', Hence his dynamic petiod equilibrium is

given by
S—I=L-MP. | | (29)

But his later diagram, Fig. 2 (p. 549), seems incompatible with his Fig. 1, and his
mathematical expression, eq. (9) (p. 552), appears also to deny the relationship in (29).%
Given these inconsistencies, it is not surprising that Tsiang’s verbal account of the direct
force acting on the market rate is unsatisfactory. For him, as we saw in the preceding
section, the force directly moving the market rate is the Keynesian demand for money for
finance—a shift of the demand-for-money schedule. Tsiang correctly emphasizes that the
resulting movement of the interest rate precedes any induced changes in income (pp. 551-
52), but he adheres to the Keynesian inhibition against acknowledging any direct impact
of S and I on the market rate. On p. 551 (bottom paragraph), for example, changes in
planned expenditures are said to cause accompanying shifts in the demand-for-money
schedule in order to secure (or reduce the level of) transactions balances. Even when an
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increase in saving (“thrift”) directly causes a contraction of income, he interjects a
simultaneous leftward shift of the demand for money to account for the decline in the
market rate of interest (p. 551). The analysis is essentially unchanged in Tsiang 1980.

A similar approach to loanable-funds doctrine appears in Ackley’s comment
(1957) on Tsiang’s 1956 paper, except that Ackley is willing, under the right
circumstances, to allow S and 7 to share directly in moving the market rate. Ackley
accepts the essentially static representation of loanable funds in Tsiang’s Fig.1 and
reproduces it, adding a banking sector (p. 668).2 ! But in an earlier passage, Ackley
objects vigorously to Tsiang’s assumption that the speed of adjustment in the money
market is very rapid. This, Ackley argues, implfes that “the hoarding-dishoarding
component should completely swamp saving and investment in the supply and demand
for funds” (p. 667). Ackley defines hoarding as an excess supply or demand for money
(AL) or, more precisely, the difference between the speculative component of the demand
and supply of money, frequently designated “idle” balances: L, — M; . Although, unlike
Tsiang, Ackley does not specifically refer to a shift in the demand for money as funding
additional expenditures, he assumes implicitly that such a shift is necessary to create the
excess-money supply or demand. Neither he nor Tsiang realize that the merger of saving
and investment security-flows with the existing-security market entails an interest
movement along the liquidity-preference schedule, generating an equal excess demand or
supply of money. With reference to (29), a shift in S or / creates AS or Al = AL; in the
stock-flow equilibrating process, there is no possibility that one increment can dominate
the other since, by changing the market rate, the left side of the equation gives rise to the
right side. Because L (or L;) is stable while 7, is changing during the funding process,
even an infinite speed of money-market adjustment poses no threat to the loanable funds
mechanism, as presented here in terms of security-market interaction. Ackley’s concern
with adjustment speed is not shared by Tsiang, who assumes that AL, the increased
Keynesian demand for money for finance, will automatically equal the AS or Al that gave
rise to it, Ackley seems less committed to the necessity for Keynesian finance, though he
does not disavow it. He simply lacks a clear understanding of the stock-flow security- -
market process and feels that a shift of L or L, must undergird it.

Ackley’s concern with adjustment speed has more relevance in a nonequilibrium
monetary process. For if the money market is out of equilibrium, interest-rate movements
are indeed likely to be determined by shifts of L or L; to the partial or total exclusion of
saving and investment. And this exclusion will be greater the more rapid is the money
market’s speed of adjustment. To see this, consider the IS-LM diagram in Fig. 14. A point
A, which lies on neither schedule, is below (or to the left of) IS and above (or to the left
of) LM. If we construct a traditional “phase” drawing at A, we assume that at points off
the IS curve, [ # S acts to change y. At points not on LM, L = M acts directly on 7. Thus,
at A, we show the directional movement of » by a downward vertical vector aimed at LM.
This means that given y, », and M/P at point 4, L is at a higher level than wealth holders
want it to be, as indicated by the LM curve, and will shift downward, lowering r. We
show the directional tendency in y, caused by IS, by a rightward horizontal vector aimed
at the IS curve. But we know that the increase in y must be preceded by an increase in
due to the direct effect of 7 > S, an excess flow-security supply that funds the excess
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FIG. 14. Phase Drawing and a Path to Equilibrium from Points in IS-LM Space

FIG. 15. Cyclical Path to IS-LM Equilibrium
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investment. An upward vertical segment aimed at IS, showing this upward tendency in r,
is added to the phase drawing at point 4. The net effect on the movement of the interest
rate in any period will be the difference between the upward and downward vertical
vectors. Given the overwhelming empirical evidence that the money market adjusts very
rapidly, the downward vector will almost certainly dominate and carry the market rate
quickly from a point B to a point C on the LM curve. From there, at a point in money
market equilibrium but still below IS, the stock-flow security-market adjustment
proceeds, more or less along the path CD on the LM schedule. (See Hendershott and
Horwich 1974 and the critique of the pedagogical literature below for a more detailed
account of the movement along the LM schedule.)

Given Ackley’s denial of very rapid money-market adjustment, we can
reasonably infer that in his 1957 comment he sees the entire adjustment as a gradual path,
starting at a nonequilibrium point and shaped by the phase vectors of each of the four IS-
LM quadrants. An example is drawn in Fig. 15. For Ackley, the path would appear to be
driven by (a) the shift in L, given M/P and any (y, ) point not on LM, to bring L and the
interest rate to the level of the LM curve; (b) the shift in the demand for money that
creates an excess supply or demand for money and which, though not explained, is
somehow due to 7 # .S in the loanable-funds process; and (¢) the simultaneous shift of the
income-induced transactions demand for money, which again, unexplained, raises the
market rate when income is rising and lowers it when income is falling (see Ackley 1961,
pp. 371, 380 and 1978, pp. 316, 378). Ackley’s later work is consistent with this
interpretation. In 1978, p. 381, his paths from points off LM approach the IS-LM
intersection asymptotically, not as the damped spiral in our Fig. 15. But the spiral path
would seem to converge to IS-LM rapidly, in view of the usual slopes we give these
schedules and the added stricture that the path is vertical when crossing /S and horizontal
when crossing LM. Ackley also seems comfortable with constructing infinitely rapid
vertical paths, such as our Fig. 14, which then move along LM to the equilibrium. The
forces operating along LM for him are (b) and (c) above. :

It is tempting, and possibly useful, to speculate why Keynes might have attributed
overwhelming dominance in interest determination to an out-of-equilibrium existing-
security market. It may be relevant that he himself was an active securities trader in his
capacity as bursar of King’s College in Cambridge. Traders are surely impressed by the
daily volume of trading in huge existing portfolios, compared to the relatively small
volume of new issues that appear in any given time period. Nor would a trader likely be
able to distinguish trading in the existing stock driven by an altered flow and a new
equilibrium interest rate from trading in—or, more succinctly, the churning of—the
existing stock reflecting only the divergence of sentiment in a market already in
equilibrium. That churning, combined with the absence of timely, precise macro data,
could have misled Keynes into believing that trading in existing securities was so

- pervasive as to completely dominate security prices and without necessarily reflecting a

market in equilibrium.
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Bibow

Bibow (2000) reiterates Keynes’s belief that an increase in saving cannot directly
lower the market rate of interest because firms, experiencing an increase in inventories as
aresult of the reduction in consumption, will issue securities to finance the new
inventories. Thus an equal increase in supply will offset savers’ additional demand for
securities, preventing the interest rate from falling. Robertson responded that the
inventory gain was a transitory phenomenon that would soon fade from the adjustment
process (1940, p. 18, n.3). But Bibow argues (p. 803) that beyond the inventory effect, ,
saving can affect the interest rate only if there exist, as a “counterpart” to savers, “deficit”
units willing to spend above their income by an amount equal to the saving increment.
That, he asserts, is something that will almost certainly not occur in the downturn that
additional saving will trigger. The appearance of such deficit units, however, might be
elicited by a fall in the interest rate induced by savers; it is, in any case, circular and
illogical to make their existence a precondition to savers’ attempts to evoke them. Bibow,
in fact, misconstrues the entire nature of the security market adjustment process. He
ignores the huge stock of previously issued securities, which invariably form the bulk of
savers’ initial purchases; new securities to cover new borrowing are neither necessary nor
likely to form a large part of the initial acquisition. Meanwhile, as we have seen, savers’
purchase of pre-existing securities, while the interest rate falls, generates receipts that
wealth holders hoard, moving along their liquidity-preference schedules. Were additional
saving, in accordance with Bibow’s precondition, met by an equal increase in new issues,
neither interest nor income would fall and there would be no economic downtum.
Alternatively, if the supply of new securities were to fall (due to a leftward shift of the J
schedule), as Bibow seems to expect, that would exacerbate the drop in the market rate,
supplementing the direct effect due to the increased saving.

Bibow (pp. 810-12) attempts to buttress his argument that saving cannot directly
affect the interest rate by reverting to positions taken by Keynes in the General Theory or
shortly thereafter. Thus he quotes Keynes (1936, pp. 179-181) as pointing out that, given
investment and an interest rate “r,,” as determined by liquidity preference and the supply
of money, only one income level will bring saving to equality with investment at that
interest rate. Standing alone, as it does both in Keynes’s analysis and Bibow’s reference
to it, the statement ignores the fact that there are infinitely many combinations of interest
rate and income at which § = [, as Hicks’s IS curve (1937) makes explicit. It is thus
difficult to avoid the conclusion that Keynes and Bibow are in fact treating ,as a
constant, imposed on the system by, say, a liquidity trap—an infinitely elastic demand for
money—and which no attempted increase in saving could possibly alter, Later, Bibow (p.
820) quotes Keynes approvingly: “Increased investment will always be accompanied by
increased saving, but it can never be preceded by it.” (Keynes, 1939, p. 281) It is, of

- course, in a liquidity trap—for Hicks, a perfectly horizontal LM curve—that an

independent iricrease in saving will be completely aborted by the resulting fall in income,
the interest rate remaining constant. In that model an increase in saving is sustainable
only if it is preceded by an independent increase in investment and thus income.
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Direct Outlays: A Viable Monetary Mechanism?

An issue raised in the early postwar literature was whether the monetary transmission
mechanism was limited to the impact of lower interest rates on spendlng and did not also
entail direct movements from money into commodities (Wright, 1952).%* The latter were
often characterized as part of the “spillover” effects emanating from a monetary injection. -
The desire to seek alternative channels of monetary transmission was fueled by concern
for the existence of a liquidity trap, the circumstance in which nominal interest rates are
so low that monetary increases cannot reduce them further. That may have happened to
the monetary system in the United States in the 1930s and, some believe, in present day
Japan, The illustration of the transmission process first provided by Hume (Rotwein,
1955, pp. 51, 62-3, 192, 197-8) also encouraged the search for alternatives to the interest-
rate mechanism. Hume described people as waking up one morning to find money
miraculously placed in their bureau drawers (or, in a modern version, dropped from
helicopters). Such balances are clearly prime candidates for spending—through any
channel on anything money can buy.

But balances are not so broadly earmarked if they are created by open-market
purchases or extensions of credit by the banking system in a single-security stock-flow
model. In that context, a single open-market purchase instantaneously carried out evokes
only a desire to substitute money for securities in pre-existing portfolios. The movement
in the market rate, traced along the real-balance and existing-security demand schedules,
is precisely what is required to make that happen. The lower market rate does not also
motivate a decision to spend some of the additional balances over time on current
output—that is, to actively dishoard the balances, reducing the average level held, along
- with total wealth. Conceivably, such dishoarding and instantaneous wealth reduction may
be a built-in monetary feature of a model or, more plausibly, a reaction to an
unanticipated wealth gain, such as a stock-market runup. But that is not a programmed
outcome of mutually agreed-upon monetary transactions between a central bank and the
private sector in this or any mainstream macro model. '

In the real world, of course, a broad portion of the proceeds from the sale of pre-
existing securities to the monetary authority will be spent on a whole range of financial-
asset substitutes. This will bring the many market rates of interest into realignment. But
these outlays are aimed purely at securities and, assuming rapid adjustment, will not
involve any significant direct contact with financial, or for that matter, commodity flows.
Commodities can be purchased at this stage only if, contrary to our assumption, wealth
holders hold some of the capital stock directly, alongside financial assets. In that event
the asset substitution process would likely entail some purchases of the existing capital
stock, but again with little or no immediate or direct spillover into the flow markets of
currently produced goods and services. A significant impact on flows will occur only
when the lower interest rate stimulates an investment-saving gap and an excess new
security flow.-
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An expenditure that may appear to be a direct commodity outlay arises in
response to the wealth gain caused by the reduced market rate. The increased wealth, a
capital gain on existing securities (4), induces an immediate increase in consumption
(16). But the additional consumption is funded by an equal decrease in saving and
thereby, in instantaneous time, in investment. That is because income is as yet unchanged
and, as we have seen, there is no behavioral basis in the model—in any time frame—for
the alternative source of funding: active dishoarding, entailing an immediate reduction in
the demand for money and the level of wealth. During the momentary equilibrium of the
stocks, the flows must therefore be self-financing. Since, at the natural rate, saving had
been flowing directly into investment, then at the lower market rate, the wealth-induced
decline in saving (19) and increase in consumption curtail the flow of funds to investment
—total spending, for the moment, remaining unchanged. Over time, however, the
reduction in saving creates a saving-investment gap—our basic mechanism—and
increases the rate at which excess new securities draw additional money into investment,

raising total expenditures.

A final possible source of direct outlays springs from the action of the monetary
authority when, following an open-market purchase, it offsets the private sector’s lost
security income with tax reductions. As observed in note 11, the most wealth-neutral way
to do this is to reduce personal taxes. That would also minimize any impact on total
income, shifting security income to personal income. But the authority could, of course,
apply the whole tax reduction to property. In that event, the securities sold to the central
bank would be replaced by an equal upward revaluation of remaining securities. The net
effect of the operation and the tax reduction would simply be an increase in the quantity
of money, with no change in the value of securities held. With reference to the wealth
expression in (4), both p (incorporating the greater return on property, net of taxes) and
M would be higher. But the action would not raise the market rate since, by (11), the
restoration of Sy due to the tax cut will evoke an equal increase in D, the market rate
remalmng where the open-market purchase left it. The increase in.p would also tend to
raise investment prospects and hence the I schedule and the natural rate of mterest

further increasing the 74— 7y gap. >

Additional real balances, increased by an open-market purchase and then
becoming a de facto gift as the securities are restored by a tax cut, would likely be spent
across the board. Their expenditure can be seen as the operation of “real-balance effects
in Patinkin’s framework. (1956, 1965) If, with output fixed and prices flexible, the
additional “freed” money were spent immediately, prices would respond quickly and real
balances would decline to their pre-operation level. That process could resemble the “6”
interest-neutral expenditure phase following the funding of investment, with the supply
and demand for real balances declining synchronously. In fact, the expenditure of freed
balances would more likely proceed unevenly over time. Given the more rapid response
of the existing-asset market, interest rates would fall as portions of the new money were
used to buy pre-existing securities, even as flow-commodity purchases and the general
price level rose. Eventually, at a higher price level, all monetary values would be
proportionately higher. Apart from distributional effects, there would be no impact on
relative prices and values. (Patinkin, 1965, pp. 72-77) The rise in prices, delayed at first,
would reduce real balances and act as an equilibrator of market rates that were

kR
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temporarily reduced because of the delay. If real income were to rise, both the natural
rate and the market rate would fall, the former because of the increase in saving, the latter
due to the wealth impact of real balances.

In no event does the rise in prices or real income promise to equilibrate the
interest rate lowered by the open-market purchase. In all cases, the task of bringing the
two interest rates together falls to the stock-flow security market interaction, as before.

Within the stock-flow model, and in the absence of tax reductions, the only way
new money can raise total commodity spending immediately following an open-market
purchase is if the authority remains in the market and buys some or all of the excess new
securities issued in response to the lower market rate (see above). Such purchases,
proceeding over time, will increase balances and investment spending directly, rather
than increase the average size of balances with no immediate effect on total spending, as
in an instantaneous open-market purchase.

Patinkin and Friedman

Two writers who have had a major influence on the analysis of the monetary mechanism
in the postwar textbook literature are Patinkin and Friedman. We shall critique their
analyses before turning to the pedagogical literature.

Patinkin

Elsewhere I have detailed my reasons for interpréting crucial elements of the Patinkin
model as essentially characteristic of an exchange economy (Horwich, 1964, pp. 408-
416; see also Robertson 1953-54, pp. 136-37). This is a view Patinkin does not dispute,
arguing that the essential features of a money economy can be adequately described in
such a framework. (Patinkin, 1956, pp. 60-61) But in spite of the explicit claim of the.
macroeconomic section that the model contains production, saving, and investment

flows, the ana1y51s fails, in my opinion, to accord these variables the active, sustained role
they merit in dynamic processes. Patinkin’s basic analytical handicap springs from his
use of a single Walras’ law to constrain total behavior, whatever may be the mix, the
relative magnitudes, or the autonomy of the component stocks and flows. For example—
and most relevant for our purposes—Patinkin argues that if saving and investment are
assumed to be wholly a demand and supply, respectively, of securities (purchasing-power
bonds in his model), the price level is indeterminate. (1965, pp.272-3) This follows from
the fact that his exchange-economy model has only three markets—commodities, bonds,
and money. Then, if an inequality between saving and investment, which is an excess
supply or demand for commodities, is identically equal to the excess demand or supply of
bonds, the excess supply or demand for money is invariably zero and the price level is
indeterminate.

An enlargement of the model to include flows that have substantial autonomy and
are distinguishable from stocks will, of course, restore price-level determinacy. We saw
in (27) that an excess of saving over investment, which is an excess (flow) commodity
supply, directed entirely at securities spills into the existing-asset market where it lowers
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the market rate and (by Walras’ law for stocks) creates both an excess supply of existing
securities and an excess demand for cash balances. Savers buy the excess existing
securities, transferring current income receipts to wealth holders to meet their greater
desired holding of cash balances in relation to given expenditures. With output fixed, the
price level falls, more or less simultaneously, by a precisely determinate amount.
Patinkin’s reliance on the exchange model serves his primary interest of explicating the
basic role of money in a multi-asset economy in more or less static terms. But the
exchange framework cannot capture the dynamic monetary process in which saving and
investment exercise considerable autonomy in an explicit production-growth economy.
This limitation is further highlighted in Patinkin’s analysis of monetary change.

Patinkin sees the dynamic process determined by the injection of new money as
depending on the way the money is introduced. In one scenario, government spending on
commodities, financed by printing money, increases for one period only. The price level
rises. Though in subsequent periods, government spending reverts to its previous level,
aggregate commodity demand falls only partially because the inflation has not yet
completely eliminated the stimulatory increase in real balances. At the same time, the
additional balances impact the bond market where, by increasing the “supply of loans”
and decreasing the demand, they cause the interest rate to fall. In Wicksellian terms, we
are told, the market rate is now below the unchanged natural rate:

Hence the investment component of the aggregate demand curve rises,
further strengthening the inflationary pressures of the commodity market.
But as these pressures push the price level upwards, there is a reaction
back on the bond market. Specifically...the price rise causes a real-balance
effect which pushes the excess-demand [bond] function down again...In
brief, as the rising price level eliminates the initial increase in the real
quantity of money in the economy, it also eliminates the excess demand
for bonds (excess supply of loans) which temporarily depressed the rate of
interest. [p. 239] ' a -

The equilibrator of the market rate in this account is clearly the price level, whose rise
reduces the value of the greater quantity of balances. From an aggregate, stock-flow point
of view, however, one would expect the price level to rise immediately and
proportionately to an increase in money introduced by an increased #ate of government
spending. The price rise would include all nominal values—of commodities, bonds,
labor, and the interest payments on bonds, all of which would rise immediately and
equiproportionately. The lag in the rise of prices, while not implausible empirically, is

" nevertheless arbitrary since there is nothing in the structure of the model to bring it

about.* The new money is injected by a flow of expenditures, analogously to the
increased investment spending with balances secured from our earlier stock-flow
security-market interaction (and corresponding to the simultaneous shift of the demand
for money from L + @ to L). Thus, while the price level performs an interest-rate-
equilibrating role, it does so in a context of ad hoc lags without which the market rate
would not have fallen in the first place.
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In a second scenario, Patinkin assumes that the new money is introduced by the
banking system. With additional excess reserves, the banks buy bonds instead of
commodities, depressing the market rate. Once again, lower interest raises investment
and thereby the price level. At this point, Patinkin asserts, the movement to a higher
equilibrium price level and the return to the predisturbance interest rate proceed exactly
as in the previous scenario. (p. 241) But, in fact, the two adjustment processes cannot be
the same. In Scenario 1, the market rate fell because of a lag in the movement of the price
level following an increase in government spending. Once prices responded fully to the
expenditure, the real-balance effect in the bond market, which reduced the interest rate,
was eliminated. But in Scenario 2, the process is more circuitous. Real balances spent by
the banks on bonds are unlikely, in the first instance, to go directly to investing firms.
Indeed, Patinkin’s single-period monetary injection is almost certainly spent primarily on
the stock of pre-existing bonds, raising wealthholder balances and leaving any new
investment as yet unfinanced. In our stock-flow adjustment process, firms then issue new
securities through which they tap into the new balances while raising the market rate,
When, under fixed output, firms execute their investment expenditure, we assumed that
their temporarily higher demand for, and the stock of, real balances fall equally and
synchronously (the 8term in L + 8 goes to zero), the market rate during the expenditure
thereby remaining constant. The price rise and reduction in real balances occur as
intended, dependent outcomes of the stock-flow interaction. The price rise, in fact, brings
the aggregate economy to the lower level of real balances wealth holders desire at the
higher market rate (the added demand for real balances by firms was only temporary) and
exerts no further influence on the asset markets. For Patinkin, by contrast, the rise in the
price level creates an independent reduction in real balances that reduces the excess
demand for bonds and raises the market rate.

Patinkin does not hesitate to suggest that when investment increases
autonomously, additional bonds are issued simultaneously. (p. 269) But in Scenario 2 he
makes no reference to that source of funding. It is, of course, possible that firms, selling
bonds out of their existing portfolios to the banks, may themselves, become direct
recipients of the banks’ monetary infusion, which they apply to new investment. Patinkin,
at times, also describes firms as possibly drawing down previously accumulated cash
balances to finance investment. But these are essentially ad hoc alternatives and cannot
replace new bond flotations as a general funding source.

It might be argued that in describing the bank-induced monetary increase,
Patinkin reverts to the unadorned exchange economy. In that framework, the movement
of the price level, pure and simple, equilibrates the interest rate: a fall in 7y, caused by an -
increase in M is readily reversed when the additional M is spent, raising the nominal
prices of all goods and reducing M/P. No further explanation involving the funding of
investment (which does not exist in an exchange economy) or any other expenditure is’
required. A second possible alternative is that Patinkin in Scenario 2 has reverted to a
pure Wicksellian model in which saving and investment are the only source of security
demand and supply. In that framework, all bonds sold would be new issues, the proceeds
of which go directly into investment expenditures. But that, of course, assumes the
absence of liquidity preference and a stock of pre-existing securities, the demand for
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money having become completely interest-inelastic—assumptions Patinkin does not
make.

Compared to Patinkin, Metzler and Keynes in the Treatise take the commodity
and financial flows much more seriously. Saving and investment, discrepancies between
which impact on total spending and income, are seen by the earlier writers as generating
both demand and supply security flows. Imphcltly, they distinguish sharply between
stocks and flows: they see no threat to price-level determinacy from the complete
identification of saving and investment with the flow securities market, neither Keynes
nor Metzler limiting the degree to which S and 7 can be so identified. Nevertheless, they
rule out any direct contact between the stock and flow security markets. Their models are
thus unable to equilibrate the interest rate—either by the direct impact of the S and 7
financial flows, which they preclude on the grounds of insufficient size, or by the
movement of the price level, which they would like to invoke but in fact cannot. The
price level in their models is indeterminate because of the absence of a mechanism to
fund additional expenditures. Such a mechanism would emerge automatically in the
commingling of stock and flow security markets, which they feel compelled to preclude.

Friedman

An equally influential monetary economist of the postwar period is Milton Friedman,
who differs in significant ways from Keynes, Metzler, and Patinkin. His monetary-
interest mechanism, however, suffers from many of the same analytical contradictions as
theirs plus several others.

Friedman begins his analysis with an increase in the rate of growth of the quantity
of money. This produces an initial interest rate effect, a downward movement along the
liquidity preference schedule. Subsequently the monetary increase and reduced 1nterest
rate “stimulate spending” and raise income. Then, . :

Rising income will raise the liquidity preference schedule and the
demand for loans; it may also raise prices, which would reduce the
real quantity of money. These three effects will reverse the initial
downward pressure on interest rates fairly promptly, say, in some-
thing less than a year. Together they will tend, after a somewhat
longer interval, say a year or two, to return interest rates to the level
they would otherwise have had (1968, p. 6).

We have seen that the constant rate of increase of money lowers the market rate,
gradually building up 7 - S = Sr — D until the excess security flow is exactly equal to the
central bank’s purchase. At that point the market rate is stabilized at some level below the
- natural rate and the bank purchases a constant real quantity of securities. The bank’s
purchases directly finance excess investment spending and, with output fixed, a
continuing rise in the price level. The internal force offsetting the bank’s downward
pressure on the market rate is precisely the excess security flow we have identified as the
fundamental monetary-interest mechanism. That mechanism, exerting upward pressure
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on the interest rate, transfers balances to firms, first from existing-asset holders and then
directly from the bank in the fixed-market-rate dynamic equilibrium.

The most striking feature of Friedman’s equilibrating interest-rate mechanisms is
that they all occur affer spending, nominal income, and the price level have risen. None
precedes the increase in spending as part of a funding process. There are two
circumstances, however, in which funding would not be necessary: (a) holders of the new
balances engage in a “direct” outlay—a spontaneous dishoarding; (b) the model is
“classical” in that L is interest-inelastic and LM is vertical; as a result, the bank can buy
only new securities, placing all new money directly into the hands of investing firms. As
for (a), only in an exchange economy would one expect much expenditure to take the
form of direct outlays or Patinkinesque real-balance effects. There is nothing to suggest
that Friedman has such an economy in mind. Although at other times he has shown some
proclivity to the classical model, his explicit use of liquidity preference—the interest-
elastic demand for money—tules out the (b) alternative. Finally, in any model, the
helicopter source of money creation would clearly generate direct outlays (see our
section, “Direct Outlines”), and this may be the world Friedman precisely has in mind.

Meanwhile, Friedman’s reference to the rise of “the liquidity preference
schedule” and the increase in “prices” as forces raising the market rate have been seen to
have no merit at all in an analysis that accounts both for an economy’s stocks and its
flows. Friedman’s reference to an increased “demand for loans™ as raising the market rate
neglects the other blade of the scissors, the nominal supply of loans, which can be
expected to rise more or less equally with the demand for loans in an inflationary
process.25 His assertion that after a year or two, interest rates will return to “the level they
would otherwise have had” is unexplained and manifestly untrue in the stock-flow
framework or even in a pure flow (classical model) framework. It would be true only
following a one-time increase in the stock of money, which is not the disturbance
Friedman started out to analyze.*

,

The Pedagogical Literature -

To my knowledge, only one macroeconomics textbook currently in use (Auerbach and
Kotlikoff 1995, p. 323) attributes a direct impact on the market rate to an imbalance
between saving and investment (or government spending) in a Keynesian-type - model—
that is, one containing an interest-elastic demand for money. At most, texts will
guardedly assert that an increase, say, in S, /, or G increases the “equilibrium” rate of
interest. They then proceed to explain the equilibrating movement of a market rate below
equilibrium as resulting from the induced higher level of income and the resulting
increased demand for money. There is no awareness of the need to finance additional 7 or
G by raising the market rate at the very beginning of the adjustment process, inducing

~ wealth holders to fund the additional expenditures by economizing on their holdings of
money. Nor is there any recognition that the additional transactions demand for balances
due to the higher income is met by spending the balances, which the added income itself
supplies, at a rate that raises their average level by the desired amount. As we have seen,
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there is generally no need, necessity, or likelihood that income recipients will sell or issue
securities, driving up their yield, to reach that higher level.

The following texts explain the equilibrating movement in the market rate in
terms of the “income” theory. Bailey and Baumol-Blinder refer to the price level and, by
implication, nominal income, as the equilibrator. The others simply refer to “income”
Ackley (1961, p. 371 and 1978, p. 379); Bailey (1970, pp. 36, 37); Baily and Fnedman
(1995, p. 107); Barro (1997, p. 777); Barron, Loewenstein, and Lynch (1989, p. 390);
Baumol and Blinder (1999, pp. 271-2); Branson (1989, p. 90); Case and Fair (1996, p.
728); Dornbusch, Fischer, and Startz (2000, p. 244); Froyen (2002, pp. 154-5); Hall and
Licberman (1998, pp. 302-303; Hall and Taylor (1997, pp. 192, 221); Jaffee (1989, p.
583); Jansen, Delorme, and Ekelund (1994, pp. 197-8); Lipsey and Courant (1996, p.
586); Mankiw (1997, p.713 and 2000, p. 275); McElroy (1996, p. 94); Mishkin (2000, pp.
584, 586); Sachs and Larrain (1993, p. 366); Skaggs and Carlson (1996, p. 403); Sheffrin,
Wilton, and Prescott (1988, pp. 127-8); Thomas (1997, p. 555); Wachtel (1989, p. 100);

Williamson (2002, p. 380).

Following an increase in money, Abel and Bernanke (2001, pp. 324-327) offer an
IS-LM adjustment process that is essentially a sequence of comparative-static equilibrium
states. The supply of output is, at first, infinitely elastic at the going price level, so that P
is constant. The increase in M thus shifts LM to the right and creates a temporary
equilibrium in y and r,, at the intersection of the new LM schedule and the given IS curve.
But output at that point is greater than firms want it to be; they reduce output to its
predisturbance level, causing the price level to rise, LM to shift upward back to its
original position, and y and 7y, to move up along IS to their predisturbance values. The
explanation of the entire process, however, is not very satisfactory. We are told initially
(p. 325) that adjustment in the financial markets (LM) is most rapid (in fact, virtually
instantaneous), in the labor market (and hence the supply of output) least rapid, and in the
goods market (IS) of intermediate speed. But then, “...when the economy isn’t in general
equilibrium, the asset market and the goods market are in equlhbnum so that output and
the real interest rate are given by the intersection of the IS and LM curves” (itali¢s in
original). Nothing is said about the process of reaching such a temporary equilibrium and
of what role disequilibrium in the money, or at least the goods (S and J) market, might
play in it. Similarly, the reverse upward shift of LM as P rises says little about underlying -
events occurring simultaneously in the money or goods market. Since the rise in the price
level is said to restore all variables to their predisturbance levels, one might infer that P
has served as the Keynesian equilibrator of the market rate of interest. But the authors do
not explicitly state that. A similar IS-LM analysis by Hall and Taylor (1997, pp. 193-97),
in which output again expands temporarily, explicitly attributes the equilibrating rise in
ry to the rise in prices and income.

Tracing the adjustment in terms of the IS-LM diagram, as well as the derived
aggregate demand (4D) and aggregate supply (4S) schedules, is in fact a useful
exercise.”® But all of these schedules are market-equilibrium curves and cannot
themselves provide de facto paths between equilibrium points, In a slightly different
approach, authors sometimes construct phase diagrams to indicate the dynamic
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tendencies, without committing themselves to specific paths or relative speeds of
adjustment. For examples of the IS-LM phase drawings, see our Figs. 14 and 15

above, Froyen 2002, p. 148, and Gordon 2000, pp. 102-103 and 112-113. Gordon
describes the phases more or less verbally, but his account seems consistent with the
more explicit drawings of Froyen. For Froyen, points off LM are in money-market
disequilibrium and move along vertical vectors directly to LM; only » changes. Points off
IS are in goods-market disequilibrium and, on that account, are driven horizontally
toward IS, with only y changing. There is no suggestion that to be effective, 7 =S must
also act directly on the market rate, lengthening or shortening the vertical vectors drawn

toward LM.*

Our assumption earlier of rapid adjustment in the money market would keep the
dynamic path hovering close to the LM curve at all times. More fundamentally, our
attempt to account for the financing of expenditures and the simultaneous role of the
interest rate forces us to distinguish between y as the de facto supply of output and y as
the effective demand for output. (See Hendershott and Horwich 1974.) Effective demand,
ya, is the expenditure that gets financed (or unfinanced) in any period through the
interaction of stock and flow security markets and reductions (or increases) in the holding
of cash balances in response to changes in the interest rate. An expansionary effective-
demand path would begin with an upward vertical vector emanating from a point on LM.
This would reflect the rise in the market rate as stock-security (the complement of L; —
M) and flow-security (equal to /— S) markets merge. When funds so obtained are spent,
yqs moves rightward along a horizontal vector that stops short of the LM schedule.
Assuming, at that point, a fixed price level due to an infinitely elastic supply of output,
the resulting rise in output and capital stock lowers the rate of interest along a downward
vertical vector that meets the LM curve. If we summarize each adjustment interval by a
northeast vector followed by a downward vertical return to the LM curve, the path to the
IS-LM equilibrium is a dampening sequence of saw-toothed movements.

The textbook literatire extends its foray into dynamic process by making the
same or similar mistakes with respect to the 4D-4S diagram. Somé show movements
along 4D, comparable to those along IS, except that AD is based on both IS and LM being
in equilibrium. (Dornbusch, Fischer, and Startz 2001, pp. 93-94; Froyen, 2002, pp. 220-
223; Abel and Bernancke, 2001, pp. 335-336, 428-429; Hall and Taylor, 1997, pp.232-
233). Once again, however, we need to make a sharp distinction between the supply of
output and effective demand. The output supply response, moreover, must be specified in
terms of how supply reacts to changes in effective demand—e.g., whether it is
Marshallian, in which supply quantity responds to the difference between effective
demand price and supply price, or whether it is Walrasian, in which supply price (and
ultimately supply quantity) responds to the gap between effective demand quantity and
supply quantity.”® (See Horwich and Hu 1981, pp. 250-51.) If we assume that supply
adjustments are more rapid than those of aggregate demand, paths to equilibrium will
tend to cling to the aggregate supply curve. For example, starting with a point below 4AD-
AS equilibrium on a rising 4§ schedule, an expansionary path to that equilibrium will
- begin with a rightward horizontal vector, reflecting the stock-flow financing of effective
demand. This will be followed by a northwest vector ending on AS in response to the rise
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o | .
in P, which reduces the value of y, to the supply-quantity level. And so the path continues
in a diminishing saw-toothed pattern on the right side of 45 to equilibrium.

One text that asserts a direct impact of saving and investment on the market rate is
Alan Stockman’s Introduction to Macroeconomics (1999). However, 1 interpret his basic
model as “classical” (LM is vertical), even though he specifies the demand for money as
being interest-elastic (pp. 217-19). But when describing monetary injections (pp. 267-69),
saving and investment (the “supply and demand for loans”) appear to be the sole
determinants of the interest rate. In the classical model, as in Stockman’s account,
monetary injections (e.g., open-market purchases) appear as simple additions to the
saving schedule, creating, under normal circumstances, an immediate rise in the price
level and a depressed market rate for only as long as the monetary authority is actually
purchasing bonds. When the monetary authority ends it purchase, the flow S and 7
schedules immediately regain their equilibrium or natural rate, which is also the market
rate. Stockman argues that only “sticky” commodity prices keep the nominal demand for
loans (/) from rising equally with the monetary-enhanced supply of loans (S + AM) and
the interest rate therefore below its S = I equilibrium (pp. 296-98). Clearly there are no
impediments in Stockman’s mind to instantaneous price-level response or equilibration of
the market rate due to the interest-elastic demand for money and the huge stock of
accumulated securities through which all financial transactions must initially pass (see his
explanation of price stickiness as resulting from menu costs and the like, p. 279). One
could argue that Stockman is abstracting from the very short run and the complications
that result from an accumulated stock of physical and financial capital, as a principles
text might advisedly do. But he is not consistent. When analyzing expenditure impacts,
multipliers, and the like, he treats monetary velocity as very much a positive function of
the interest rate (due to the interest-elastic demand for money) and the source of the
income multipliers.

Conclusion

In his 1930 Treatise on Money, Keynes asserted that saving and investirient, as sources of
security demand and supply, are normally too small, relative to the stock of existing
securities, to exert a discernible direct impact on the price and yield of securities. This
simple, and in my view, indefensible, premise has dominated the analysis of the
monetary-interest rate mechanism in almost all subsequent literature of the twentieth and
early twentieth-first centuries. Only in pre-Keynesian models, such as the Wicksellian
“classical” model in which the demand for money does not depend on interest rates, are
saving and investment seen as impacting freely on security markets and market rates of
interest, In Keynesian-type models, which contain a liquidity preference function (an
interest-elastic demand for money), the forces usually invoked to equilibrate the market
rate are changes in the price level or real income that shift the supply or demand for real
balances. An additional mechanism identified by Keynes, the demand for money for
finance, is unlike the other two in that it precedes any change in expenditures or income
and, as its name suggests, accounts for the financing of additional spending. But like the
other Keynesian mechanisms, the demand for finance relies on a shift in the demand
schedule for money to move the market rate.
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None of the Keynesian variables—the price level, real income, or the demand for
finance—are shown to have any necessary or automatic equilibrating power with respect
to the interest rate in a production economy, one in which loanable funds are made up of
both stocks and flows. Except for autonomous changes in the supply of output, the price
level responds as a dependent variable to changes in the supply or demand for money and
has no reciprocal effect on the real market rate of interest. Changes in real income,
experienced as a change in real balances, exert a net positive wealth effect on existing-
security demand that pushes the market rate in a direction opposite to the change in
income. Excess flow-security demand and supply originating in ex ante saving and
investment are, in fact, the only forces acting automatically, unequivocally, and
consistently to equilibrate market rates of interest. The excess flow impacts the existing-
asset market directly, creating interest movements that are traced along the liquidity
preference schedule. In this way, an excess flow-security supply obtains finance for
increased investment or government outlays and, when additional consumption comes
out of saving, the excess flow funds investment otherwise curtailed. An excess flow-
security demand, reflecting reductions in desired expenditures, will simultaneously
reduce financing levels and the market rate. Ongoing finance for a flow expenditure
function is logically met by ongoing flow-security supply. Thus a shift in the demand for
money for finance or any other purpose is at most a temporary or dependent element in
the broader stock-flow security-market process and has no independent impact on the

interest rate.

The only qualification to the above occurs when changes in the price level are due
to spontaneous changes in output, rather than to the demand-side changes (in 7, S, L, or
M) that most of the preceding analysis has focused on. If prices fall, for example, because
of spontaneous productivity gains that raise output and lower product prices
simultaneously, households will experience the resulting increase in real balances both as
additional wealth and as income. As in our earlier analysis, additional balances as income
raise the transactions demand for money, which has no impact on the market rate of |
interest. But as additional wealth, the balances raise the existing démand for secutities
and lower the market rate. Whether this impact of the price-level on the market rate is
equilibrating depends on whether the lowered market rate lies above or below the natural
rate, which itself falls as a result of the simultaneous increase in saving,

Another exception to the pure structured stock-flow security-market process
occurs when an adjustment is characterized by a money market out of equilibrium. The
path to equilibrium, though still guided by the stock-flow equilibrating process, could be
accompanied by significant offsetting shifts in existing-security demand and liquidity-
preference in traditional Keynesian fashion. Similarly, money dropped from a helicopter
will give rise to “direct outlays” on all goods, including securities, whose yields could
drop if, and as long as, the rise in the price level is delayed. For that to happen, however,
the supply of output must be very price elastic in the short run and less so over time.

Finally, it should be noted that a rigorous account of monetary-interest rate
interaction uncovers elements in shorter-run and intermediate macro analysis usually
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consigned to growth models. Changes in saving, investment, financial assets, and the real
capital stock—both ex ante and ex post—are intrinsic to the briefest macro adjustments
and can not be simply ignored or assumed away. Dismissing the capital-stock increments
as small relative to the existing stock of capital, as is often done, misses the point. The
increments are not small and play a major role relative to increments in the other
variables comprising the short-run adjustment process: changes in real balances, in real
interest-bearing financial assets, in real wealth, and income.
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Endnotes

1. Sayers claimed in the opening footnote to his chap. 10 that the analysis was based
on Keynes’s Treatise (1930), chaps. 3 and 23. Both of Keynes’s chapters describe
the characteristics of income, savings, and other kinds deposits, but do not address
the general process by which one deposit category is converted into another over
the course of the business cycle. Keynes’s belief that shifts in the saving and
investment schedules could not influence the distribution of deposits by acting .
directly on the market rate was expounded in chap. 15 of the Treatise, the relevant
passages of which Sayers either missed or disregarded. Oddly enough, Sayers
dropped his commendable chap. 10 in editions of his book published after 1951.

2. Other writers who reiterated Keynes’s position that the saving and investment
flows were too small to impact significantly on the market rate were Townshend
(1937, pp. 167-79), de Scitovszky (1940, pp. 299-300), Klein (1947, p. 123),
Haley (1948, p. 41) and H.G. Johnson (1951, p. 92).

3. Keynes’s influential American expositor, Alvin Hansen, recounted this chain of
events: “An upward shift in the marginal efficiency schedule will affect the rate of
interest through its effect on income, which in turn will affect the liquidity
preference schedule and so the rate of interest” (1949, pp. 81-2).

4. Tt should be noted that very few of the conclusions that follow would surprise
Dennis Robertson. In papers published immediately after the General Theory (see
Essays in Monetary Theory, 1940), he saw, with penetrating logic and rapier wit,
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the relationships between saving and investment, both ex ante and ex post;
between statics and dynamics, involving both stocks and flows; between money
as a store of value and as a medium of exchange; and between new and old
securities. In a word, he understood the essence of the monetary-interest rate
process. Robertson was not, however, willing to reject the income theory
‘unconditionally because, he once wrote to me, he felt he had invented it!
(Regrettably, I have misplaced his letter, sent to me, I believe, in 1956.)

See the section, “A Qualification: Stability,” for the reasoning behind (11).

. See Ackley 1978, chap. 6, where d5/Jy is valued at .10 to.25, and p. 390, where
BS/EW is cited as equal to —.05.

. The transfer of balances from wealth holders’ “portfolios” can be thought of as a
transfer of “idle” or speculative balances (usually designated M3) to
entrepreneurs who, by spending them on investment projects, convert them to
“active” or transactions balances (M;). Similarly, in the following section, we can
regard the increase in saving as causing active balances of savers to be
deactivated when they are spent on old securities and held idle by wealth holders
at a resulting lower market rate of interest. The idle-active terminology was used
extensively in the 1930s and 1940s in the Keynesian-dominated literature, and
occasionally since then. It is a vivid metaphor and useful in understanding the
separate functions and impacts of money expressed by the separate motives, L(#)
(designated L;, the demand for M) and L(y) (L;, the demand for M;). But the
distinction 7s a metaphor and I have chosen to avoid it here. I regard all money as
part of an aggregate that simultaneously performs both speculative and
transactions functions, and for which there is no solid evidence to the contrary. I
should point out, however, that the dichotomized money supply, rigorously
interpreted, does result in price-level effects on the real market rate of interest.
For a discussion of these issues, see Horwich 1964, pp 4 3, 18- 19 368 88.

. The Sk schedule prevailing at the end of the interval will not be the one pictured
in Fig. 4. Instead, following the merger of stock (Sg)and flow (I = Sg) security
schedules, a new Sg function, incorporating the ex post addltlon of new
securities at #»”, would be drawn to replace SE Like SE , the new function
would be hyperbohc See Horwich 1964, pp. 91-92, for a linear derivation of the
new existing-security supply schedule.

. The increase in Dg occurs repeatedly following the return of balances to

" households each period. As such, the increment to D is part of an ongoing
undifferentiated total demand for securities that includes Dy, flow security
demand originating in and equal to current ex ante saving. The increment to Dgis
the addition to total security demand caused by the wealth (ultimately, the
capital-stock) gain due to 7> § (produced by 74 <ry). In equilibrium, when 7, =
rv, Dg returns to a steady-state growth equal only to the addition of Dy.
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10. See the section, “Keynes’s Demand for Finance” (including the last paragraph)
for a fuller discussion of firms’ demand for cash balances.

11. An assumption made by Metzler (1951, p. 109, n. 15) is that following an open-
market purchase, the monetary authority restores income received on its new
security holdings to the private sector. Failing this, national income and

- expenditures will constantly decline. Metzler argued that the wealth-neutral way
for the authority to offset its new security income would be to reduce taxes on
personal, rather than on property, income. If property taxes were lowered,
securities corresponding to property would rise in value, exactly offsetting the
private sale of securities to the authority. Metzler wanted to avoid this result
because he was analyzing the pure wealth impact of open-market operations. For
our purposes, which focus on the interest rate, changes in the composition of
wealth are less important because changes in security wealth for any reason,
including tax changes, will create equal changes in existing-security demand,
leaving the market rate of interest unmoved ([11]). We do, nevertheless, follow
Metzler in assuming that the authority restores its earnings on newly acquired
securities by reducing taxes on persons only. This simplifies the analysis by
keeping money securely in the portfolios of those directly involved in open-
market operations and avoids the broader range of impacts and expenditures that
would result from property tax reduction and the freeing of these balances for
immediate across-the-board expenditure, For further discussion of this issue, see

* the section below, “Direct Outlays: A Viable Monetary Mechanism?”’ For a
broader discussion of the wealth effects of ex post saving and investment
occurring during the adjustment process to any equilibrium position, see
Horwich, 1962 and 1964, chap. 5.

¥ 12. See (9) for the interest-rate coefficient of Dg. We can relate (9) to the present
i discussion by writing the interest-elasticity of Ly, o

1= (OLyor)(r/Ly),

solving for (OL;/0r),

OLy/Or = n(Ly/r),
and substituting in (9):
dDe/dr = — (p/r)K — n(L/r).
/ Hence,

ODp/Or 20r <0 as —n 2ot < (p/r)(K/Ly).
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If we let p =7, an equilibfium condition, and set K = 10L;, then
0Dy /Or <0 when —n > 10.

Thus Dg reverts from downward sloping to upward sloping, as in Fig. 13, when
The absolute interest elasticity of the household demand for real balances

" becomes greater than 10. If K = 20L,, then the threshold absolute L interest

elasticity is 20. As noted below, the upward-sloping Dy schedule is the enabling
condition for an eventual liquidity trap.

See Horwich (1964), pp. 22-32 and 452-56 for the relationships between
security-value and security-quantity schedules.

The only occasion on which an increase in income would be expected to cause a
rise in the market rate would be if simultaneously households experience huge
capital gains, as from a spontaneous run-up in stock prices. In that event the
combined effect of the increases in income and wealth could cause additional
consumption spending to exceed the income increment. To fund such a
spending level, households might decide to dishoard or, more to the point, sell
securities out of existing portfolios, raising the market rate.

If households anticipate that market rates will continue their upward climb, that
could induce an immediate sale of securities held in portfolios, quickly raising
the market rate to the natural level. Such a “rational” expectation would
supersede any other forces acting to move the market rate. Whether, and in what
circumstances, there is enough regularity in adjustment processes, following
disturbances, to trigger such behavior is, of course, an open empirical questlon.

We would expect the productivity gains also to raise the value of the existing .
stock of capital and thus the value of outstanding shares. By our assumptlon '
(11), this wealth gain would fall entirely on the stock demand for securities and
have no impact on security yields and 7). However, by (19), saving would fall,
raising the natural rate and gradually, the market rate. At the same time, the
increase in the value of the capital stock would tend to raise the investment
demand schedule.

The only other possible exception to direct new-security funding (though not an
option in the present model) would be if the funding for investment were
acquired through a diversion of firm revenues (the use of retained earnings).
That would represent a simultaneous act of saving followed by investment,
which, if acquiesced in by shareholders, would have no effect on the market rate
of interest. When the investment materializes and raises the value of the firm’s
previously issued securities, Sg and, by (11), D will move equally to the

right, the rate of interest remaining constant. The net effect is equivalent to the
sale of new securities by firms to an equal forthcoming rate of saving. If
shareholders do not acquiesce in the reinvestment of earnings, they will sell
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their previously purchased shares, causing the market rate to rise.

See Robertson (1938) for a criticism of Keynes’s notion of a “revolving fund”
out of which new investment could be financed following the completion of
each investment project.

Should households wish to add further to the balances that service their
consumption they could make a one-time additional allocation out of current or
future saving. That would be the household analogue to firms applying some
portion of the flow of investible funds to their cash balances. As with additional
investment, however, it would be misleading to attribute the simultaneous
increase in the market rate to any increase in the demand for money rather than
the prior underlying events occurring in the flow securities market. The increase
in consumption, funded by a decrease in current saving and a reduction in flow
security demand, acts directly to raise the market rate of interest. Finally, note
that any increase in average household balances held as a result of the increase
in consumption will be offset to some degree by the reduced level of firm
balances

due to the reduction in saving and thus investment.

Tsiang (1956, p. 554, eq. 9) writes a loanable-funds equation, which, using our
symbols, omitting a term involving the monetary base, and rearranging, is:

I-8 = dM/dr(4r) - dL/dr(4r). (30)

Verbally, the excess of intended investment over saving is equal to the change

* in the excess supply of money induced by a change in the interest rate. But,

with reference to (29), we cannot take the derivative of the right side only—we
must differentiate both sides. The left side of (30) should be d[/dr(Ar) -

dsS/dr(4r).

The addition of a banking system to the model creates an upward-sloping
Supply of money with respect to the rate of interest. This increases the absolute
interest elasticity of the excess-supply-of-money function. A more interest-
elastic liquidity preference function would have the same result.

Wright suggested direct outlays as a likely additional channel for the monetary

process in Metzler’s analysis (1951). Metzler (1952, p. 251) accepted Wright’s
suggestion.

Increased taxes on personal income would, in a longer-run period, reduce the
value of human capital and possibly diminish work effort, risk-taking, and
investment in the form of education. Such induced effects would presumably be
felt well after the shorter-term time frame of monetary policy or other macro

disturbances.
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See the section above, “Lags in the Price Level Response,” for a rationalization
of the delayed increase in the price level following increases in effective
demand. The source of the delay rests on fluctuations in output, which
Patinkin’s exchange model cannot draw on.

At a session of the Midwest Economics Association in Chicago in 1971,

was an error on his part for having neglected the accompanying rise of the
supply of loans—the other blade of the scissors. He added, however, that he
believed the former would lead the latter. But whether lagged or otherwise, the
second blade of the scissors will undo what the first blade accomplished.

Romer (2001, pp. 472-473), like Friedman, concludes that the real market rate,
in response to a change in a continuing rate of monetary increase, will
eventually return to the predisturbance level of the real natural rate. Romer does
not explain the result; he simply assumes it. Barro (2000, pp. 280-286) and
DeLong (2002, pp. 230-231) also find, in a closed economy, that changes in the
growth rate of money have no effect on the real rate of interest. Both writers,
like Romer, abstract completely from the mechanism by which money is
introduced or withdrawn and hence any initial effects on interest that such
changes might have. Barlier editions of Dornbusch and Fischer similarly follow
the Friedman analysis; e.g., 1990, pp. 634-637. The analysis in later editions,
however, is not comparable since it is carried out in a model of an open
economy in which the interest rate is largely fixed by international markets.

The clear implication of Abel and Bernanke’s assumed relative market speed of
adjustment is that, in the IS-LM diagram, the monetary injection in fact moves
along two separate segments. The initial movement, coinciding with the fall in
the market rate, is a vertical downward path along the given supply-of-output, -
line. The (ra4, ¥) points on that path connect the initial and new LM schedules, or
can be thought of as lying on a downward shifting LM schedule at all times.
There then follows an upward path along the new LM curve to the intersection
with IS. This last segment, lying below IS, would involve interest-income
combinations for which I > S, so there would appear to be impacts along that
path on 7y, as well as y. Finally, firms decide to restore their initial output and
reduce aggregate demand by raising prices. LM returns to its initial position,
moving along IS, as do both 7 and y. Abel and Bernanke make no attempt to
spell out the dynamics or the causality along any of these paths.

Phase diagrams are sometimes also constructed for the movement of P and y in
the AD-AS framework (see Metzler 1951 and Patinkin 1965 for phase diagrams

in P-r space).

See Fig. 15 above, which shows that within the opposite vertical angles created
by the intersecting IS and LM curves, the force contributed to the
movement of » by the direct action of I . supplements that of L = M; within
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the opposite horizontal angles of IS and LM, I .S moves 7 in a direction
opposite to that of L =M.

Supply price is the price level corresponding to g, the given (prevailing)
quantity on the AS schedule; demand price is the price level at which g4, real
effective demand including funding by the stock-flow security market process,
is reduced exactly to the level of ¢;. The adjustment path follows the saw-
toothed pattern along the 4S curve described below for both the Marshallian and
Walrasian cases, but the stability conditions are different for each.



	coverSheetTemplate
	George Horwich


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



