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.1. Introduction

The standard Keynesian position is expressed by an array of income-- ;
expenditure‘models which all share some common characteriétic |
features:

(1) The crucial linkage transmitting monetary impluses on the pace
of economic activity is based on the positions and slope proper- .
ties of two semi-reduced form equatioﬁs, the IS-IM curves. Apart
from the minor role of price and interest induced wealth effects

in the expenditure function, the standard modelv"connects" the
monetary sector with the real sector by a single variable, the.

~long term interest rate. This interest rate linkage is feferred to-
aé "the borrowing cost conception of the transmission mechanism".
It is argued that borrowing costs are a critical magnitude relative .
to total investment costs so that a change in the long term interest
' ,rate,‘broughf3about for insténce by a change in the money supply, |
wili“haVeAa décisive influence on tofal_expenditure for new capital.
f ‘But fhis argument is baséd on a priori reasoning, for it is exactly
the denial of an empirically strong linkage which.reduces the

model to a simple multiplier approach.

(2) Thé standard Keynesian model includes several assets, but in-
 ‘tfoduces only two different yields, the rate of return on money,
which is set equal to zero, and the long term interest rateo’Real 
ibapital, government bonds, bank loans and other private debté are

thus regarded as perfect substitutes.q) Relying on "a two-asset

"~ 1) Bce James Tobin, "Money, Capital and Other Stores of Value,“
American Economic Review, Vol. 51, May 1961, pp. 26-37.

- -
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2)

‘model" .is the second common denominator of Keynesian Economics.

 Our fOllbwing discussion is centered on thesc two building blocks.
©In section 2 we rcview different versions of the Keynesian paré~
digmAin the context of a one-sector model and state some of the
major policy implications. We will show that unter certain model
' assumptions the market interest rate is a very unreliable indi-

cater of the cxpansiveness and contractiveness of monetary policy.

In section 3 we will extcend the basié model by including inde-
pendent demand and supply functions for both consumption and in-
veSfment goods. The interplay of the relétive output prices modi-
fies and changes some of the major results, especially those
bearing on the effects of fiscal policy opcrations and the indif
cator problem. We should note that the inclusion of relative out-
put ﬁrices is quitc consistent with the Keynesian view of the
traﬁsmission mechanism, because it is,stiil the relative borrowing
cost theory which specifies the structural conditions for the

effectivencss of monctary policy opcrations.

2) If we follow Axel Leijonhufvud's interpretation in his book
"On Keynesian Econcmics and the Economics of Keynes, New York
1968," we have to accept his main thesis that Keynesian eco-
nomics are quite distinct from Keynes' own theory. Keynes'
ovn cfforts were always directed towards a reformulation of
inherited pricc theory which failed its major test during the
Great Dcpressicn. The usual Keynesian theory, however, general--
'_ly.deemphazises the role of relative prices both in the speci-
ficationvof the mechanism' transmitting monetary impulses‘and'
"in the explanation of inflexibilities and rigidities in the

price systcm.
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More rccently some economists have argued that the Keynesian
paradigm has not treated the bond-finance and new money-finance
cases of government deficits symmetrically which has caused - |
incorréct implications rcgarding the multiplier effects of govern-
ment spending. In section 4 we try to demonstrate that this
pdsition is mistaken, The . government budget restraint can be
inéluded into the basie system without changing any of the

derived conclusions. v

'Thé standard system cannot separate the different effects of
changes in the money supply brought about by pure wealth increases
and opehfmarket operations. In section 5 wec demonsfrate that an ;
‘appropriate‘reformulation of the liquidity preference rchation
;allows a morc subtle differentiation of various monetary policy'
'operaﬁiénso | |
Séétion 6 gupplements the discussion by the inclusion of the

money supply process.
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2. An Outline of the Keynesian Paradigm: IS-IM and p-Y Analysis

The basic Keynesian model is usually stated as follows:

- - s
21) =C+ I+ 2
(1.1) Y + I+ 9
o T
(1°2> C = C(Y9 5)
0<C; <1 020C,~ -1
(1.3) I =1IG, P
< . <
I, ~0; I, <0

~Under special model assumptions

. ' =0 o
(1.4a) % = n*(Y, %, i)
) - 0; m} < 0; m% <0
(1) 5= (Y, 1)

1.5) Y = ¥(L; X)
Y' >‘O; T <0

(1.6) Y1) = 3

’ w
L'~ 0

¥

1
output market equilibrium

consumption function
investment function

we can write:

money market equilibrium

~aggregate productidn function

demand for labor function

supply of labor function

To separate the endogenous variables from the exogeneous and

predetermined variables, we 2dd to the latter variables a bar.

- We may exclude the governﬁent budget constraint for reasons which

"will be discussed in-section 4 of our papér. The general

1) Compare for instance Martin J. Baily, National Income and
~the Price Level: A Study in Macrotheory, New York 1962.
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structure of the model is too familiar to enter into the particu-
lars, but some minor points should be mentioned. (1) We note |
that the mcney demand function (equation (1.4a)) includes real
tax payments as an argument. This contradicts the aSsumptiohthat '
" the fiscal pafameters are only associated with the IS curve. The
'réasoning for the inclusion of the tax payments into fhe money |
demand function is.the following: If we interpret real income and
rgal tax payments as proxies for private real wealth, whi¢h is
not included directly, then a change in T reflects a change in-
the private sectof's wealth position and will certainly affect
the demand for money. But if we interpret real income only as .
.étmmarizing the factors determining the‘transactions'volume,-the
exclusion of real‘tax payments as an argﬁment i justified '(eéua-
-fion(ﬂna),This is the standard ﬁrocedure which we will follow; |
Because our system ihcludes a govérhment sector,fhere are some:‘
difficulties in the interpretation of’the demand for money function,
We can accept the equation as an approximation to a more preciéély_ 
‘specified formulation. (2) Differing from the usual précedure'wevs
have included the.real wage rate as an additional argument into
‘the investment function. This follows directly from the trans-
formation of the marginal efficiency of capital oalculué into
a function deséribing the demand for new pépital, iny under
special circumstances which will be stated below, an orj-:sion of
- this variable is justified. (3) We ignore some implicit finance
aésumptibn of the Keynesian model which are crucial for a correct
interpretation of the liquidity preference function and the govern-
ment budget restraint. These problems will be discussed in late?
sections. (4) Our treafment of tax payments is admittedly crude.

We know that income taxes affect the marginal choice between

" income and leisure and by this affecting the supply Qf labor,
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"Excise taxes will affect the supply behavior of producers, 2.5.0.
To simplify the analysis we have ignored a more detailed speci-
fication. We have included both government expenditures énd.tax
'payments as exogenous variables. But this procedure is not a re-

- . striction of the sdope of our analysis, becéuse we can always |
“define a mathematical operation taking care of the bﬁilt—in—

stabilization case related to tax payments.

If we fix the price level and interpret the output market.equi-
"iibrium condition (equation (1.1)) as an aggregate supply function
‘we can condense equations (1.1)- (1°4).into two semi--reduced

~ forms, the IS and LM curves:

,(4,8) i = f(Y,g , g ) IS curve
. p‘ P .
<Q: . >
fq 0, f2<<0, f3 0
(1.9a) i = g*(¥, g, % ) IM curve
r D

83>0; 85<0;" g83<0

- But according to the standard procedure we exclude

ol i

as an argument and write

(1.9) i = g(Y,= IM curve

84 ~0; 85, <0
A decrcase of P in equation (1.8) corresponds to a weighted
increase in both T and G. Because these changes are opposite,
fhe sign of a variation of p depends on the difference of fhe
:u‘levels of T and G.
The effect or total impulse of a policy measure 1is defined as -

the induced change of the equilibrium values of the endogenous

variables as a consequence of a change of one or more of the:
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¢xogenous policy variables. A derivative involving system para-

meters has therefore to be understood as a total derifrative° '

?

To correspond to .the meaning of the definition of the transmis-- -
sion mechanism in the usucl - sense, these total derivatives
should be expressed in term of the levels and partial derivatives

of the variables as specified by the originai‘struétural»equan

- tions of the complete system: | '

(1.10) - (1-12) | | "

' - ~m5C - . ' ,

AN APVARLD ST - B

S AT 8T . 8% Y 8G

(1.1%3) - (1.15)

g_i. = Cl] -1 <0-: ® i Camq < 0: i m’] >0
=T = ’ P y T T T :

6™ ) o 6 P e 6D

The Jacobian determinént Qf the system 1is

b= (-m, (1-C1) -~ m,; I')>0

From these total deriVétives'we can infer the necessary and
sufficient conditions for an effective transmission of monetary
-and fiscal impulses. In the literature we often find reference
to elasticity conditions of the IS and LM curve. This view 1is
mistaken, because there‘is no wéy to transform our results into

elasticity conditions.

Given these results it‘is easy to explain, wﬁy'Keynesians ad&o—
cate a fiscal policy mix which allegedly works more reliably |
and more directly.
Ever since the bxford gurvey of the late thirties Keynesians
_question the responsiveness of investment with respect to a
change 1n the loﬁg term interest, the "channel" through which
- monetary policy works, aﬁd this rcsponsiveness determines the

. total impulse of a variation of the money supply on gross
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national product. The crucial magnitude determining the cffettiﬁem

2)

:ness of fiscal policy is‘mg, a "well-behaved" magnitudec.

But it is not at all clear what is meant, if fiscal policy is
referred to as affecting directly the crucial variables deter-
-minihg output and employment (or even the price level) opposite

to the more indirect effect of monetary policy° In the case of

tax policy, both fiscal and moretary policy stand at par, because
the total rate of aggregate absorption is affected only "indirect-
_ly" through 2 change of gross national product components (i.e.

C fesp° I). In the case of a change of government expendituré

.one may reason that such a policy will affect directly a grosé
'hational product componcent. But this reasoning is misleading,

| because the government does not buy part of "gross national productﬁ
- but only certain good categorics. This will change the relativo
price structure of both inputs and outputs. If Qe leave our one-
good economy, the argument appears less appealing. This is demon-
- strated in section 3. In the following discussion we will refer
té.equations (1.8) and (1.9) as version I of the basic Keynesian

model.

2) Given the moneybstock, the "crowding out effect" on private
investment expenditures can be at most equal to the change in
public expenditure , a situation unlikely to occur.
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Figupe 1 summarizes once ore the csscntial features:

figure 1
Presented with varying assumptions about rigid prices and wages,

acniey illusion, liquidity traps, fixed input-output coefficients,
supplemented by an elasticity pessimism, more or less based on
idéolOgical preconceptions rather than on empirical evidence, ver-
-51on I could be varied in such a wav as to eyplaln much of the.

Fal

adademlc efforts of mor:> crthcdol: ﬁzynosla;so As @ policy model it
is the popular frame used to rationalize programs, cdnceptions and
aétivities of public policy formation during the last decades. As
a natpral vy-product ol tais development the I part of the frame

becore either excluded or ranked as of minor importance.

According to Lzijonnufvud the majority school of the Xeynesian
trodition encompasscs a% lzast Swo r““Jor fac*ion s:j) the "Revolu-
tionary Orthodoxy", which wo hove briefly characterized in the

paragrapn,aad the “Necoclassicel Resurgence'" or the "Keynesian

T) IXel Leilonuiwvuad, Un i the Ezonomics
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This latter group.ﬁhich is mainly interested in the "theoretical
.issues raised by the "Keynesian Revolution" - the imposition of
their own vision on Keynes' program not withstéhding - regard'the
institutionagl implementation of ﬁhe Keynsian mcdel as artificial ;
restrictions, completely uninteresting from anm analytical point -
of ViéwayTheir basic model can be derived as follows: We solve
eqﬁations (1°5)‘— (1.7) for real income and the real wage rate.
This operation determines real income in the iS—LM frame. The IS
curve can be used to solve for the interest rate and the IM curve
‘gives us the equilibrium value of the price level. It may seem
that these soluﬁion steps contradict the ”Kéynesian tradition”,
emphazising the fact that interest rates are approximately deter-
mined on the money‘marketo This view is mistaken, for, if the mo-
del is complex cnough, we can always solve it in such 2 way to
maké it "appear" like this, second and more fundamentally, it is
uséless and misleading to classify theories according to the formal

procedure which provides for the equilibrium values (or according

',tO'the'equation which is missing or temporarily excluded)o4>
(1.16) i = £(¥%, -g-, % ) IS curve
£, <0; f5 <03 £3>0

4) The last statément_paraphrases Milton Friedman's procedure. See
his_"A Theoretical Framework for Monetary'ﬁnalysis," Journal
. of Political Economy, April 1970. A similar approach is taken
by David Fand, "Keynesian Monetary Theories, Stabilization
Policy, and the Recent Inflation," Journal of Money, Credit
-and Banking, Vol. 1, 1969, pp. 556 - 587.
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(ﬂQﬂfw'J i = g(Yf, %) IM curve

8,> 05 8,<0

 Thislmodel,:we_refer to it as versian II, is illustrated in

figﬁre 2.

Lol la|

figure 2
There is probably no other macroeconomic model than the simple
full émployment Keynesian model which is manipulated more often
by students of economics. But it nevertheless secems that
important implicqtions, especially those bearing on the

5)

controversy between fiscalists and monetarists, were overlooked.
- If we introduce real tax payments, real goVernment expénditures
. and the nominal money supply as policy parameters, the results are:

(1.18) - (1.19) 6)

T T >0; = = < 0
\.Y /Ap ;Y o

5) This should by no means suggest that this current controversy

can be scttled in the context of the simple Keynesian model.

_ Both factions use completcly different "visions" about the
quéstion, how théeconomy operatés at large. . ‘

6) Given an unchanged investment function this effect has to be .
. related to changesin the supply of labor function. '



(1.20) ; (1.21)

e i - 02M < o, 5p _ m2>02 <0
§T ap° 6T :
F T
) (/]"22) - (1023)
63 . 6 )
G  4p ¢ G
D D
(1.24) ~ (1.25)
R NS N AR E-)_—
. 6.1\71. 6T’I- ' Ap. Ui

where A is defined as

I §?"< 0

If,‘however,‘we consider nominal tay\péyments, ndminal govern-
ﬁent'expenditures and the nominal money supply as policy instru-
‘menté; we get the following results:

(1.28) - (1.29)

5y (10D W C,T +G . sp L' my - my(1-Cp)
—x = —— - My ———s—= 0; —%.= <0

(1.28) - (129)'.
.. =G

mn~C
ST ,*p° 6T a*p
(1.%0) - (1.31)
. — m
5 G A*p s G A*p
(1.32) -~ (1.33) ,
. C-T + G '
6 1 - 2 | <O; 5?—_ I'; >0
5 M &*p

6 M A % pB
|
|



..’]3-.‘

‘The signs arc derived unger the condition that

= C-T + G :
ar _ I 2 < <
4 = 5=+ I, > 0 and 02T
D : D .

This implies that the budget is either balanced, midly CQnt:QC—‘
7) . A' N .>

tive or on a deficit basis.

"If, on the other hand, the budget is overly restrictive ,* can
change its sign‘which leads to a corresponding change in the signs
of the total derivatives in (1.26 - 1.33%). Equations (1.24) and
(1025)'expel the familiar results that money is"neutral", if the

R budget position 1s fixed in real terms. A change in the money

: Supply leads to a proportionsl change in the price level without
affecting the long term interest rate. The most interesting case
is a change of the money supply under Qonditions of "money illu-
sion" in the government's taxing and spending activities: If the
budget is slightly contréctive5 balanﬁed or expansive, a change in
the money supply leads to a decrease in the long term interest_
rate and to a less than proportional  fall in the price level.
The total impulse, and this is the most important result, depends
on the current budget situation. The pdsition of the budget précon—
ditions the c¢ffectiveness of monetary policy (equations (1.32) -

(1.33))-

The result iscmsistently overlooked in the current debate between

-

the fiscalists and monetarists. It would be worthwhile to refor-

| "?) In order to avoid possible misunderstandings, we should state
that an unbalance in the government budget is always offset by
‘an appropriate change in the government debt outstanding and
not by issuing new noney. This corresponds to the implicitly sta-
ted finance assumption of the Keynesian model (compare_section'
4 of this paper). To incorporate the money finance case of the
 goVernment deficit requires a reinterpretation of our basic -

'.modeln
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‘mulate both the research strategies and the empirical resultsat
"hand given these somewhat modified aspects. It should be noted that
the same situation prevails, if the economy operates under less

than full employment conditions.

Judged from ourbderivatives we can derive that the interest rate
behavior is a much.iess reliable indicator of the thrust éf moneQ
tary policy than for instance the money stock. Given our model
it is less probable that the interest rate has a high degree of
systematic association with nominal income, our target variable,
~than the money stock. This follows from the fact that it is more
‘ probéble that the price level is positively related to the beha-
vior of the money stock with the consequence of a positive asso-
cigtion with nominal income. Similar results can be derived for
sitdations of less than full employment. This result ciearly modi-

fies and corrects the findingsof J. Pierce8)

who argued that under
the static Keynesian frame both the interest rate and the money
stock are equivalent measures indicating the expansiveness or

‘restrictiveness of monetary policy. (i.e. variations in M)

'To.bonélude our discussion of the basic Keynesian model we intro—
,aﬁée version III, a version which is used in more sophisticated
Keynesian stability discussions. Ve defive this version by sol-
ving equations (1.1) - (1.4) of our basic model for an aggregate
demand function, which expresses the price level as a function
‘bf'feal income and the policy parameters, and by solving the aggre-

- gate production function and the demand for labor function for an

. 8) James Picrce, "Some Rules for the Conduct of Monetary Policy!
- in Controlling lMonetary Aggregates, The Federal Reserve Bank
of Beston, Boston 1969, p. 174. |
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éggregate supply curve, given an institutionally fixed money wage.

'Thisvis appropriate,if we -only consider situations at less than
‘.Iull.employmento If we reach the full employment level we have

'to-change thé procedure, for now the supply of lavor curve becomes
6perativec The aggregate supply curve will bend backward at the
..full-empIOyment levelog)'Analyzing a'model like this we have to
méke sure that an overcll equilibrium is defined, a case which

cannot be taken for granted as the figure 3 illustrates.

II'\ p= g(¥,w)

figure 3
The two surply curves I I' and JII II' correspond to the two
possible cases of a substitution ol either the demand for labor
- function or the supply of labor function over the full range of
possible variations of the real wage rate.
If we liberate the labor market frame its institutional restraints,'

the edge of the aggregate supply curve will move downward until

9) The backward bending part of the aggregate supply is only
~ drawn for illustrative purposes. This part corresponds to a
complicated dynamic process which would eventually change the
investment function too. For some of the impiications see Don
" Patinkin, lMoney, Intecrest, and Prices, New York 1965, pPp. 373~
® B U
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the full émployment price level ist reached.

Because we already discussed the workings of the model under con-
ditions of.full empléyment and because we will display the under- -
employment situation with the aid of a two sector model, we-can‘
omit‘abfurther discussion and state only the signs of the deriva-
tives. To simplify the computation we assume that the budget po-

.sition is fixed in real terms:

(1.36) p = £(Y, %-, % , M, W ) aggregate demand curve
£, < 0; f2<0; f3>.0; f4>'0; f5<0
(1.35) p = e(Y, W) aggregate supply curve

84 >0; 85> 0

We note that for the first time the real wage rate as an.argument
of the investment function becomes operative. Under version I of
our model both the nominal wage rate and the price level were
‘1arb1trar11y fixed and under version II the real wage rate was
unlquely determined on the labor mnrket, so that in Bothicases

this argument dropped out.

TheAéconomiqally éppealing slope properties of the aggregate de-
mand-curve in figure % and the unconditioned sign specifications
of the derivatives hide a fundamental ambiguity: the stated reéults
are only valid, if we introduce an a priori unjustified order re-
iStriction for the denominater of f in equation (1.%4), which is

more than puzzling: I _E' must be absolutely greater than

mols _5_
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Given this order condition we can summarize the impulse factors
as follows:

(1.26) ~ (1.%)

6T~.

5y 5 6
AL<o; =L 05 L Yo A $o0
s 6G &M &W

D P

(1.40) - (1.43)

5T §GC °Ti i 7
P P

The basic ambiguities about the effects of different policy
operations will arise, as demonstrated in the discussion of
vefsion IT, if we fix the government budget structure in nominal

terms.

3, Extension to a Two-Sector Model: Relative Prices and

‘Related issues

Keynes' own efforts were always directed towards a disaggregation
of total "output" into two broad good categories: investmgnt‘goods
and donsumption goods. This is clearly demonstrated in his dis-
~cussion of the "marginal efficiency of investment" schedule which
includes explicitly both the demand for investment goods aﬁd the
supply for investments goods as distinct fromlthe correponding‘ |
demand and supply for consumption goods. This procedure conserves
a minimum price theoretical foundation of aggrégate deménd and
'supply analysis andifocuses directly on the supply conditions of
twb industries which could for instance render more precise the

analytical basis of the much débated key-industry conception of °
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-modern Keynesien stabilization policy. A theoretical advantégei
.0of the cxplicit introduction of the demand and supply conditions'
of investmenf goods is to give a mofe rigorous definition of the
'marginal efficiency of capital versus marginal efficiency of in--
veéfﬁent conceptions which are often introduced in a very confu-

1)

sing way into the one-good world‘of nodern textbook Keynesianism;’

A simple two-sector nodel of employment, income and the price level

’

could be introduced as follows:

(2.4) I =1° +_Il + %— : nmarket equilibrium for -
investnent goods
(2.2) 1° = 1%, Qs P, W) demand function for E
I-goods of the C-goods |
industry ' | |
I3 <05 IS < 0; I% >0; I <0
(2.3) 1t . Ii(i, q, W) : demandcfunction for I- -
' goods of the I-goods in- ‘
| dustry ’ |
. . ) . |
I% <0; I3 > 0; I% <0 4 | | |
. D 8 - e
(2.4) C=0C" + N narket equilibriun for -
consumption goods
(2.5) cP - CP(RQ_%_QZ , %) consunption function
0<C,<1; -1<0C,<0
Y = EQ_%;QL >.' | real gross national product

in terms of consumption gools

1) For a fortel develgpment compare Bjorn Thalberg, A Keynesian Model
Extended by Explicit Denand and Supply Functionsfor Investrment Goods,
‘Uppsala 19624 and Peer M. Wijkman, "The Marginal Efficiency of Capital
and Investment: A Didactic Exercise," Swedish Journal of Eéonomics,
Vol. 63, 1965, pp. 263-277. Wijkmén's didactic exercise gives on ‘
exellent presentation of the two conceptions, but contains at the

sane time scme confusing mathematical errors. Thalberg's book wacs

very useful to dcrive the implications concerning the foundation of
the investucnt demand of %he two industries.
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*d!:z:l :

(2.6a) = n* { ELA==5=h ,1) money market equilibrium
m; > 0; m; <0

We assume that m* is linear homogenous in "real income" and write:

1 .. PC + qI ’
(2.6). g»=_m(1)»§l—€;—g—— money market equilibrium
/ﬁ .
pogr - 21
m < 0
(2.7) I =1I(L'); B) procduction function for I-goods
I'~0; I'' <0
(2.8) c = c(1°) - 7 production function for Cwgoods
c'>0;¢'' <0 |
(2.9) TH(Lt) = ¥ demand for labor function of the
- g , I-goods industry
(2.10) c'(L°) = ¥ . demand for labor function of the
P C-goods 1ndustry
(2.1 ) L = L(%) _ supply of labor function
(2.12) L =1t + 1€ definition of employment

Analogously to our discussion of the last section we present the
two-sector model in threc versions. If we arbitrarily fix the
_nominal wage, the price level of both investment and consumption
good§ and interpret equations (2.1) and (2.4) as supply functions,
equations (2.1) - (2.6) define a set which is économically equi-
valent te our previously derived equations defining the IS-IM

CuUrves.
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- We defined real gross national income as: Y = E£L§%£EL_

Because p and q are fixed, this term is a linear homogenebus

functlon or R&* al , where C* and I* are base quantltles°
pc® + ql*
This defines a true quantity index, from which follows that we
can apply the chks Comp051te -Good Theorem2) and write:
: T8 o8
(2.13) i= £ l¥(p,q), W, —, & ] IS curve
' q P ‘
(2.14) i =g LY(p,q), VR IM curve

A1l the mathematical derivations of fhe last section‘appliéd‘to
‘the basic model could bé restated without any change of the main
consequences.

This is not true for version II of our extended model which
corresponds to the full employment solution of our basic model.
‘There is no unique real wage—emplOymént combination describing a
full employment solution. Changes in the relativé outpﬁt‘prices
have feedbacks both on the relative shares of the labor force
employed inithe two sectors.and on total‘employment, This forces
' us to work through the complete model. There is no formal equi-
1valent to the IS—LM'framé under full employment conditions.

| if<we differentiate our extended model totally with respect to
all policy pérameters, the row by row result can be stated in the
form of a‘labeled coefficients matrix from which all our further

qonclusions can be derived:

. 2) See for instance Paul A. Samuelson, Foundations of Economic
Analysis, Cambridge, Mass. 1947, pp. 160-163. '
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The labeled coefficients matrix can be written more compactly in

the partitioned forms

0
(2.15)-(2.16) -1 -T—o resp. |l——-

- A e - .

A and A* contain the elements of the Jacobian determinahts_oiioﬁr
two-sector model augmented by 4 columns defining the coefficien%s
'of the policy parameters. We may either define the fiscal policy
instruments in nominnl terms or in real térms'With'thé corres?“

pondlng change in the columns 7 and: 8. This deflnes A and A* ;The

meaning o. the other natrices is self evident. o ';3'

‘It should be recalled that we exclude all effects of .the so-
called built-in-stabilization of the -government budget. Thi§
proccdure is mbrc flexible, because we can always include these
effects by defining an apprepriate mathematical restriction on . -
the 1mpulse equatlons (f.i. equations (1.11), (1.12), (1.14), and_
(1 15» Only in case of estimation and forecasting we have to
formulate our model in terms of various'diredtly controllable
parameters, for instance in the case of fisoél policy in terms
of various tax parametérs°
The above stated matrices refer to what we introduce as version IT
of our extended model which defines the "full employment" casé° |
If we exclude row humber 8, which is associated with equatibn
(2.11), the supply of -labor function, and if we switch the signs of

_the elements -of column 9, an operation which excludes the nominal
wage as an endogenous variable, we get a' system equivalent to’.
version III of our ‘basic model. The associated labeled coeffi-

~ cients matrix is defined as follows:
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(2.47)-(2.18) b

We know frdm our discussion of the basic model that an unrestric-
“ted labor market guarantces a unique full employment equilibrium
ZValﬁo for real income. Fiscal and monetary policy can only affeét
the structure of the aggfegate absorption rate but not the total.
. As mentioned, thesec results do not hold any more in the context
.of a two-sector model, for both nominal and "real" income can be
affected by various fiscal and monetary policy measures. We have
to include the complete'model structure and work through all
‘equations to derive the desired policy informations, The structure
of version IIT of our extended model is a little bit easier to
handle. In addition to this, it is certainly a more ocften used
paradigm for shaping overall stabilization policy than the full.
eﬁpIOyment model which is more relevant under growth aspectéc We
:utherefore postpone a discussion of some of the_implications of
'vefsion IT and start with a more extensive description of version
I1I.

The signs of the Jacobian determinants associated with é'_énd A*
are negative under reasonably stated economic order conditions.
vThis is especially true for the determinant associated with A'*.

1 We know from our previous discussion that in the case of budget
éiﬁuation, fixed in nominal terms, an identification of. the signs
becomes more difficult. |

We first present the.resuits of Qersion I1T under the condition

of a governmeéent budget fixed in real terms:



- y %g _ 1 c iy (. V(a4 _ePY prar et
(2.19) T (L, + I7) (-p) I' U1 -c%) c'c'-pC
Cg ol 1>o0
_ p - .
: . op _ 1 C i tve_ P g T D g 11y=> 0
(2.20) L= = g (15 + IpC''(-CH 2 T'T' + CF 3 IT')

i

6i_‘_ ] Vi ti{¢_T1C i ng p,]_:
(2e21> —6ﬁ = mpc {pI [_( I2 + 12) C,] p2 + C’l D

Cc v TP P ' c ' 1%
-(-IB)]—I LI C,] i‘-é' I+ C’l % I (-IB)J} + C (’]—C,]-)

' T vi¢_T7C _ i. SO
c'lI'T - pI''(-I3 - Ix)d=

; 6I 1 Cc i ' ] t b
(2.22) = (I + IDI'TL(-C)) o't - cF =12 0

It 1
& .

(2°23) C-= g (-—IC _ Il) C.C.(_CI/J.__Q_ I'T' + CppI,.)> 0
61 LA'* 1 1 P P 1 N

The signs of a total impulse of a change of M on I and C muét
~follow from the signs of the same monetary impulse on q and Do
Given the nominal wage rate q I and'Ni resp. p, C and Nc’move
alwaysAig the same direction. The sign of %% is indeterminatg be--
cause both the money stock and nominal income increase, but their“
'qﬁqtiént,“which determines the interest rate} is unknown. This -
Loncevmore confirms our previously étated result: the interest
?rété_is a very unreliable indicator for fhé exbansiveness'or
contractiveness of monetary policy. In our simple model this was
Aductothcfhithntthe government budget was fixed in nominal terms
f'héré it is the consequence of the interaction of reldive prices of
consumption and investment goods. There is no "money illusion"
+on the sides of private and government agencies which produces
 thié result, and it is reasonable to expect that in the case of

a‘bﬁdget structure fixed in nominal terms this basic ambiguity

.will increase. This result cannot be 6verstated, It is a much
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debated problem iﬁ recent stabilization policy. We COuld derive
a much stronger critical positidh-using the Keynesian model thah ‘f
‘f.i; the monetarists'who argue that it is the divergence of real ,
_énd nominal interest rates which make the market interest rate
‘a very unreliable indicator. These di&érgences will only‘feinforcé.
the Uncertéinty of a policy based on the interest rate as a mone-
tary indicator. o : |
Given real taxes and feal government éxpenditares for consumption
ngds;.an increase in M is always associated with‘an increase in no-
minal.income deflated by the consﬁmption goods price index. An
increase in the money stock is associated with an overall inéreaée*
in'economic-acfivity,;measured either in terms of the output ‘
raté of our two industries, in terms of utilization rate of the
labor force or in termé of "real" incone. |
The inclusion of relative output prices has certainly broadened
the transmission méchanism, but it is still the borrowing concep-
tion on which the transmission mechanism is based and which de-
ﬁérmihéd the effectiveness of mombary policy. If the marginal
»feéponse coefficients of investment demand with respect to chénges‘
in the interest rate (I% and Ii) are zero in both industries a
rchange in the money stock'will neither affect prices nor quantitieé
of thé two gross national product components. The new stock will-

be absorbed into the portfolios at a lower interest rate.

A Recenfly, Afthur Okun has advanced the so-called key-industry
conception of monetary policy. This réasoning is completely based
- on thé{borrowing cost.conception of the transmission mechanism.
This reasoning does not deny an effectiveness of monetary policy, -
for instance by operating with extreme interest elasticities for
-the expenditure functions, but argues that monetary policy will

affect mainly and directiy certain kéy—industries selling products
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for which the demand is strongly dependent on both the level aﬁd.
the vafiations of the interest rate. And because it happens that
itheSe industries héve not.only key-positions in a hierarchy de-
fined by this interst criterion but also in a hierarchy of social-
ly desirablc good categories, monétary policy is said to have an
'-unwarfented allocative effgct, The induced accelerative and multi-
plicative effects of change in the output of these key-industrics
are negligible and thereforé not worth the price payed.in the first
instance. If the key-industry conception makes sense at all it
should be advanced in a nulti-sector model and not in a one-sec-
tor7model: In avmulti—sector model the conception of the key;
‘industry is untenable, even by relying on the Keynesian paradigm.
Bﬁtba final refutation of the underlying hypothesis couid only be
vadvanced in the context of a ‘eynesian ncdel containing at'leaét

- three industries: a consumption goods industry and two indepenf
dent investmecnt goods industrieso The interplay of only one invest-=
ment goods industry with one consumption goods industry does not
‘produce the adequate test environment, because the nominal value-
added of the investment goods industry enters into the consumption
function and 1is conhected with the consumpfion goods industry bj\“

the multiplier process.

In the context of a three-sector model the hypbthesis could be
tested by ascertaining a significant change in the distributidﬁ of
the outputlpattern of the two investment goods industries follo~
wing a change in monétary policy,i.e. a change in M. To test

this implication we extended our nodel by including a second in-
‘véstment good industry. This modified model contains six indepen-
dent investment functions describing the demand of threeAindusfries
for two products. We state the results of our findings without

pfoof: By assigning high values to the marginal interest responsé
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coefficients to the demand functions for the output<lfantmbﬁnknily
selected investment. good .. industry and assigning lower values or
zero values to: the demand functiéns for the output of the other
nduutr , we constructed the appropriate test cénditionso But we
‘could not discover any systematic reallocation of the output _
pattern of the two industries as predicted by fhe hypothesis, an
observation which should be counted as strong negative evidené:e°
The connection of all industries by a complex relative price me-
.chanism precludes an a priori conjecture about the role of a |
special industry, even if we make strong assumptions about the
position in the spectrum of one relative price, i.e. the interest

rate.-

.AA fést of thé key-industry hypothesis in the context of two
\sector nmodel is not completely consistent. with the hypothe31s,
. but neverthelcss we could use our conclu51ons, stated in equations
(2.22) and (2025), to derive some weaker indirect evidence with
'--fegard to the conjecture: The only industry selling products for
Whicﬁ the demend 1s dcerending on the interest rate is the invest-
"ﬁeht'goodé industry. We assign to this industry the role of the
"key-industry. We should ndw expect that a changé of the money
14éupply wlll leéd to a significant reallocation of the output struc-
- ture. But the outputs of both industries increase. Both Ig and
I% appear in cquations (2.22) and (2.23) sga sum multiplying a
" string of partial derivatives mainly spécifying productivity rela-
tionships and relative prices. From this we.can conclude that we
have to reject the basic assumption of the kéy—industry conception,
‘the cohjecture that the position of an industry in a spectrum of
,mérginal interest response coefficients is a meaningful starting
vp01nt It is 1nterest1ng to note once more that the basis for our

jreaectlon of the key-industry conception is not derived from the
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analytics of a different economic vision but from the very Keyne-
.sianvmodel which‘was used to rationalize this speculative conjecm-
ture. ‘

There is a striking asymmetry between the results of a change in
government expenditure: for inveétment goods and a change in
government expenditure for consumption goods. The direction of
the first change can be uniquely inferred from the structure. Tﬁe

effects of the second policy operation is completely indetermined.

(2.28) =2 = 2 (cn'(pC + qI) qI'")(1-CB)cre-cE &L pett] s O

o]

.,lg AA'* 1 P
L2 |
. 6 .
. P - l 1 1 (_P G T v P L >0
(2 25) = e m'(pC + qI) pI'' (-C} o I'I' + qI'' C p)
| o P
(2.26) 2= = —1= o1 '[(1-CB)c' (-L(1)T)C" + m(i) pC'(-CE )C* +
» 5 Tg AAT* 4P
D | : ,
pC' ' (CE % n(1)0 + @ & n(i)I)1 + T (-c)I' [(-u(idp)c'c’ +
p
pC''m(1) CJ + m(i) pI'L(1-cB)c'c'-pc' 0B 4L1)>0
D
5 : | ' (RS
(2.27) == = —= [-n'(pC + qDI'[(1-c§)c ¢’ -c} 5 po'1)>0
s I8 aprx L To

D
(2.28) 26 A [m'(pC + qI)C'C'(=CP-AT'T' + ® L q1'')1>0
° .I% Y a Y1 1p 9 .

P :
Becausc real taxes and real government expenditures for C-goods

ore kept constant, we can infer from the lust equation’that reerl
nstionsl incometwill rise too.
For a change of government expenditures for recal consumption.

goods the results are

1O

:(2,29) ° 4 - Azjq qI"L(—Iﬁ - I%)(—m(i) pC'C' + pm(i)CC'') +

8

D <
m'(pC+ qI)(IJ pC'' )iz O
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5
- (2.30) —2
- 6C°
D

= gt (p)C -1 - IH)(-m(i) qI'I' + qI'' m(i)I) +
m'(pC + qI)(I'I' +(Ig - Iﬁ) qI'')] ; 0

(2.31) —%

- e (-T'IOUCTS - TE)(-m(i)p0C" + m(i)opc' ) +

T
O

A

6C
P
m 0

'(pC +qI) I3 pC'']

Vi

6C°

D
(~I%)pI” + aIl' [-u(i) pCf‘(—Ig,-.Ig) C'J + pI"'

(2.32) =& ;e (~II'T'(-L()PC'C" + m(3)0PI ™= m(1)qI'T'

(I5 - D) i) ¢ - m(i) TI33 S0
. 6C - 1 ) [} |f[ C j: L . 1 ' . " )
(2.33) =& - AT c'ciL(-I; —Iq) (-m(i)qI'I'+ m(i)IqI +
2 | o
"(pC iz ¢ + Heqr' '’ 0
m (p + q )[ . + ( 2 + 2)(]_ ]J> i

If we multiply each equation by Og, a negative magnitude, we get
the results for a change in real taxes. The effects of this poli-

cyoperation is of course indeterminate too.

We could, of course, specify some order conditions to infer some
more information. But most of these conditions cannot be justi-

'~ fied by a priori reasoning alone. From thié we have to conclude
that recal taxes and real government expenditure for consumption

gcods are very unreliable policy instruments.

One of thevimpbrtant cénjéé%ufgéJof the monetarist position is’
that‘monetary has predominantly aggregative consequences, where-
as fiscal‘policy has more allocative effects. The refutation of
the key-industry conception strengfhened~the monetarist position

withlregard to the aggregative effect of monetary policy, but
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: fhe éame feasoning weakens the second part of the argument: The
‘linkage of our two industfies by the relative ?rice structure does
" not justify an a priori conjecture thatva change in government
- expenditure for investment goods will lead to a decisive rearran-

gemént of the output structure with little effect on the total
" component. | |

Until now the discussion was based on the aésumption that the

items in the government budget are fixed in real terms. .We know
from oﬁr previous discussion that most of our policy measures

become unreliable, if we introduce "money illusion" into the govern-

;meﬁt budget. This has an obvious consequence stated often only

- programmatically: fiséal and monetary poliéy should be,coordiﬁa-
vtedo This is certainly not the case, if for instance monetary
policy is expansive, measured by the increase in the money stock,
- and fiscal policy at the same time restrictive, measured by the .
real expenditure for the outputs of the two industries. This
conclusion is, of course, stated in the frame of theKeynesian pa- .
radigm and therefore valid, only if the model is the correct
guidance to the solution of given pblicy problems.
If the government reacts passively to the operation of the céntfél
. mdnetary authorities, i.e. TE, TE, T are constant, the results of

a change of the money stock are as follows:

) 4] : S 6 .
(2.34) - (2.38) —L>0; 2> 0; 205 -0
_ T 6F I 5M
°C p p X G
—=>0; if ¢t &I + C + > 0

- These results are easily derived by en‘appropriate substitution
of fwo different elements from our basic lébeled,coefficients ma-
trix into the solution set described by equations (2.19)-(2.23).
Wé state once more that the position of thé bu%get détermines the

effectiveness of monetary policy.
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The signs of a change in government expenditure . are the same
as in the case of a budget position fixed in real terms with the

exeption of an undetermined effect on the real interest rate:

6 61 51 < 5C et
2. - (2.43) 2 _ 0; —E—_ 0; ~i- - 07 - s = o O
(B xR RS E S

T8
As before, all the signs of the effects of a change in govern-
ment nominal takes and nominal expenditure. for consumption
goods arce indeterminate.
We conclude 6ur diséusiion of the two—sector model with a short
discussion of version II which corresponds to the full emplOyﬁént
case of our basic model. If the government budget pcsition isA |
fixed in real terms, we can derive the classical neutrality pro-
léositioni An.increase in the money supply will lead to a prQ—“
.ppptiOnal .increasc in all nominal variables leaving constant all
‘real magnitudés included the real interest ratee‘If; however, the
ébvernment does not offset its budget position.affer a change in
relatiVe’and absolute prices, the central monetary authority can
éffcct both the structure and the magnitude of real output. There
is no unique full employment solution defined. But an exact sP@-
’cification of monetary policy under these assumptions is difficﬁlt
-- to derive. This is intuitively plausible: The complete structure
determines an other relative price, the nominal wage rate, whch
 wés previously fixed. This complicates the price mechanism and

introduces new interpretation problems.
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4, Problems Associated with the Government Budget Restraint

lMore recently some economistsq)'have argued that the traditional
IS—iN analysis has not treated the bond-finance and new money-I
' finance casecs of government deficits symmetrically, which has led
~to incorrecthOnclusions regarding the multiplier effects of go-
'Vernmcht spending.
" This issues need some ciarification, because our discussin wés.
- presented under the explicit assumption that an exclusion of the

government budget restraint is Jjustified.

- We will show that a correctly interpretated Keynesian model allows
a-logiéally consistent incorporation of fhe government budget -
- restraint. By this we mean that the inclusion of the governméht_;{;
'budget restraint is not a specification problem but an interpré-
 tation problcm. All the familiar results are valid, 1if we correct-
ly intérpretate the implicitly stated finance assumptions of the
sténdard model,2>
We will try to derive our proposition from a simple variant of
our previoUsly stated basic model. We will use version I, because

3)

it allows a simple exposition of the basic ideas:

1) For example William L. Silber, "Fiscal Policy in IS-IM Analysis:
A Correction," Journal of Money, Credit and Banking, Vol.II,
1970, pp. 461-472. For similar views compare the references
‘cited in Silber's article.

2) The standard reference in this context is of course L.A.Metz-
ler, "Wealth, Saving, and the Rate of Interest," Journal of
Political Economy, Vol. 59, 1951, pp.93%-110. '

3) Some conceptual tools for the following procedure are developed

 in Jack Hishleifer, Investment, Interest, and Capital, Engle-
. wood Cliffs, N.Jd., 1970, pp.153-194.
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wealth at the beginning of the "period"™)
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government budget restraint, )
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wealth at the end of the "period"

Given the values of the policy parameters G, M, M, No’ and T,

or more simply their real valucs, the five equations are sufficient
W._ W '

to determine the endogenous - variab.es — -, i;ghzi,ahd Y.
p PP

Because we are not di:éctly interested in the magnitude of W1 we
omit equation (4,5)‘.which imposes no further restriction on the
‘remaining structure.

" Equation (4.1)_states the implicit finance assumption of the
.Keynesian model: Gross national product is multiplied by the
 fraction of nonhuman income to total income and capitalized at

~the current market interest rate. The operation defines the market

'4) We usc the term "period" as a theoretical term analogously to

- the Hicksian"weck" as applied for instance in Don Patinkin,

- Money, Interest, and Prices, op.cit.passim. Our analysis thus
describes a one-period equilibrium. ' '
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volue of the capital stock %X— - This procedure is admittedly'
‘:vcrude and ignores some important difficulties, but it is abgood
"‘first approkimatidn° All investment projects are financed by
"issuing common stock or intefest-bearing debt. Becmuse we exclude
human capital from our wealth restraint, it is safe to assume
that only a part of the current and future tax liabilities will be
‘Capiﬁalizedn To the degree wealth owners capitalize these tax
| obligations, the government debt will be offset. To this degree
the tox liabilities are treated as negative bonds. Equation (&4.2)
describes the familiar commodify-market equilibrium condition and
_ equation (4.3) the corresponding money—market condition. Because
.-any increase in thé money supply has to be absorbed into the port--
folios of the wealth owners at the end of ‘the "period", the demand-

has to absorb the supply magnitude Mq which includes the money-
finance part of the government deficit. Equation (4.4) specifies
the outlay and receipt components of the government budget. The
budget deficit must be covered either by printing new money or
'issuing new interest bearing debt. An anaiogous statemént holdé"
for the case of a current sﬁrplus. It will be noted that the |
coupon payments for the increased debt will be due for the first
time during the next "period". If we hold ﬂq and T constant, a
change in government expenditure for_final output Will.be mat¥ 
ched by an equivalent change in the value of.government bonds
outstaﬁding at the end of the"peribd",Because our representativé
wealth owner regards-all dgbt instruments as’ homogeneous goéds,
it will be indifferent between an increase in its wealth brought
about by‘an increaée in the number of.govérnmenp bondé and an
equivalent increase in privately gengfated wealth, i.e. private
investment. The new issued debt will be eibected to pay the current

Q
market rate beginning with the next "period"..
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Before we analyze the implications of the model we should state.
'the_basic similarity between this model and our basic Keynesian
moqél° First we singled out a parameter 9, denoting autonomous |
real investment. This does not change the basic structure, but does
_allow a more convenient analysis of shifts of private investment
decisions. If we assume that the governmenf deficit is always
financed by issuling new interest bearing debt and a surplus
budget will always result in a repayment of a‘corresponding amount
~of interest bearing debt, the money supply, ﬁg, at the beginning

of the "period" is equal to the supply of the end of the "period",

M,

_Undervthis'assumption equation (&4.4) could be cancelled. Neglec-

ting_all wealth effects eliminates equation (4.1) and the corréé~
1'ponding.wealth arguments in the behavior functions.These éperaw
‘tions reduce the model to the familiar IS—LM frame,'which is de-

© fined by equatlons (4.2) and (4.3). These equatlon restate

equations (1 8) and (1. 9) defined in section 1..

Qur previous exclusion o the government budget restraint isvjustim'

fied, if and only if the following results can be derived

, 61 ° 83 1 ‘ A
»(406) 3 == ZT(Q2 tog T ) >0
P" AY+ g?‘ 2%}
8y ° 8y 1 P
(4.7) G T %@ < ET—(mB -n, - Y >0
= i
D

These equalities hold, as we can verify by’inspection of the
system (4.1) - (4.4).8 is the Jacobian determinant of the system.

.This magnitude has a negative sign.
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If wo adjust‘for the interest induced wealth effect and intro-
‘duce wealth as a constant, we get thevfami;iar textbook reéulfs;
We have therefore to reject the proposition that in the case of
a bond-~financed government deficit the standard proceduré fails
to account prbperly for the wealth effect.

The arguments of those economists who charge the Keynesian IS-IM
" analysis for a failure to incorporate the proper wealth effects
of a bond--financed government deficit can be formalized in terms

" of our model:

: . - . N
o 6
(4.8) ai —= a &4+ 2 g0
-GE p 6No, b
P )
; N
6
(4.9) 4y = —g‘ dg + O_Y_ d—__-o-
p D |
' = . N . 2 G
where we have to adjust dN, in such a way that d — =1 d = -
D P

. This allows a transformation ©f the two differentials into deri-

6 .
vatives. Because — is definitely positive, this procedure

5 ==
p -
leads to an overestimation of di in the first equation. The sign

&Y '
of — 1s indetermined so that the sign of the total effect of

o2

i
a bond-financed inpreasé in governmeht expenditure - on gross na-
tional product is indetermined. This is exactly the allegedly
correct result stated by some of the criticsgs) We recall that in
our analysis the sign of this critical magnitude was uniquely'

determined. The indeterminecy is the consequence of includingla

5)'800 f.i. William L. Silber, op.cit.
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kind of a windfall gain or gift into the budget restriction, iae;
B ' v

the unjustified variation of — , or otherwise stated, the conse-

quence of a foilure to separate balance sheet items from the

flow concepts of the income statement. The critical'magnitude,

i & s nothing more than a pefpetual yield corresponding to a’

P : :
part of the private saving decisions.

Another problem asSoéiated with the unjustified modification should
’be.noted: This operation completely ignores the financing of the
~coupon payments ofithe increased goverhmentbdgbt, a pfoblem which
we ﬁill discuss in a moncnt. |

I: we finance the government deficit by pr&nting new monéy, our

L]

model yields the following results:

_ . "
64 6
(L*'o/loa) dj. = ——:— dg + _}. d._%
& M D
P p.
6 G ¢ M
(8.11) ay = - gf 4, 2L g1
08 b GM/] b
p D .
where we have to restrict @:1- in such a way that
p
s N s N,
1, *iL § = B
G = =~ - = aS
D el i 3
3 =
P

The compensation is such that the number of government debt
instruments at the end of the period will remain unchanged. di
'in the first equation is indeterminate, 4Y in the second equation

. 1s definitely positive.
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Our results correspond with what we expect from Kéynesian anely-
sis: An increase in government expenditure shifts.the IS curve
to the right, the following rightward shift of the Il curve re-

inforces the income rising effect, but offsets the increase of the
interest rate by weakening the érowding-out-effects of the in-
creascd government expénditures°
In terms of our model the critics of the Keynesian approach would

proceecd as follows:

(4.12) a1 & o8, & dﬂf o 2L dﬁ__"
P i) i
(4.13) ay = X g8, XX dirj——
Z7 F, b
D D '

where the restriction of dM  and dﬂq are as follows:

CH
P P
s a4 o1 N
dﬂﬁ = ‘—éé‘ + ‘E;‘ ‘E;-—
5% 6 ?_/1.9" ' 3/[_’1_
P P P

This compensation leaves the nﬁmber of debt instruments at the -
end of the period’, N, , constént, bﬁt_includes a wealth effect

by the change of M at the beginning of the period. Both in the
case of a bond-financed deficit and a money-fihanced deficit an
unjustified gift té the private wealth owﬁers,is included, a pro-

cedure which fails to specify the proper wealth restriction.

?
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‘Until now we bypassecd the problem of the [financing of the coupon
payments.Coupon payments may be financed eitherby raising taxes,

by issuing new debt or by printing new money-. All three cases can.

Because the interest payments for the increased government debt

T

e
Q

first due during the next "period", we can subtract the current

tax payments. This net magnitude was included in our previous

discussions (seétions 2 and 3). But this procedure is only correct,
if we assume thot the cconomic agents do not anticipate now either
future changes in'tax obligations, future changes of the money
supply or changes of the stock of government debt outstanding,

, Which are the three modes to finance the changed coupon»payments

during the next periods. The general omission of wealth effects

in the standard paradigm justified this assumption, °

The following discussion outlines the general problem: Suppose

thaet an increase of the government debt at the end of the period,
R 'I-—Io‘ .
— , will lead to an increase in taxes in the next "period"
Pl : : '
to finance the increased coupon obligations due during the next
i(N,1 - ﬁo)

"period": -Suppose further that the community cor=-

fectly anticipatgé this increase and capitalizes these tax dliga-
-_tions at the current market-rate;6)
oz

el

1+

'_J

=)

né structure of our model does not allow to compensate for this

m

effect by changing é directly, because T is included as the .
b ' : 5
current tex liability both in the computation of disposable in-

come and current government receipts. But we can incorporate this

6) The corrcct discouri factor is not i but i(1+i), because thec
first increcasc in taxes is due during the next "period", but
the loss in accounted for at the beginning of the current
periodl. : :
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effect by an appropriate variation of b.

‘. -o’. - 6-
(.am) @i = 22 aZ s g
o & P eb
P
. 6 T 6
(#.15)  ay = £ af 4 g
. . 5_G_ P O
| 3 . -
where -~ 2o gs = :7—3————-d g
g (1+1) . P
D

. If the increased government debt leads to increased future tax
~obligations and if these future tax obligations are completely
capitalizcd, we should substitute these two equations for the
“previously stated ones(equations (4.8) and (4.9)). If private
wealth ownecrs capitalize futurc liabilities only incompletely, it
.is'of course possible to adjust accordingly.
Our little modcl is very flexdible with regard to different policy
operationso Open market operations, for instance, could be‘den
scribed either by analyzing equal but opposite chénges in :9
34 : ' D
gi - with the appropriate adjustments in ﬁq and N1~—'or

by analysing a pure change in M,I over and above the approprations

and

necessary for the financing of the budget deficit. The second
operation in mathematically much easier to handle, because it

does not presuppose any change in the fiscal budget items. The
disadVantage in that we have to disentangle the money-finance case
of the government deficit from thc open-market operation part,

in order to assess the correct effects of fiscal and monetary’
operations. The first case corresponds to the usual procedure

'proposed in the literature7) and can be directly related to our

7) See f.i. Don Patinkin, Money, Interest, and Prices, op.cit.,

pp. 507-509.
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previous aiscussions°8) A detailed analysis of the propbsal wil;
be given in section 6. |
A purc increase in the money supply, equivalent to g once for.
all change in the wealth p051t10n of the PergtC sector, can. be
1n°ljscd by computing the effects of a proportlonal change in .

both “o and M, on the endogenous var;ablesa This operation is

1
equivalent to ouripfevious discussion of a change of the money
-supply undcr various model assumptions.

Ve know that monetéry and fiscel policy often‘move inlthe

samc dircection, which makes it difficult to separate the effects
of a ceteris-paribus-fiscal actiqn from a‘soacalledlmutatis— |
réutandis--effoct° The first effect is cdmputed‘on the aséumption
‘that the money stock is constant, the second effect présuﬁes a per;
missive behavior of fhe central monetary authorities to hold
the interest rate constant,to eliminate possible crowding-out
effects by an opposite change of private investment expenditure,

Our little model allows a first approximation to a more precise

definition of these various fiscal and monetary operations.

8) Relying on the concept of the Hicksian week, the first opera—

‘ tion would be defined as being carried out at the beginning
of the "week", given of course the equilibrium values of all
~endogenous variables, and the second operation would be con-
ceptually related to the end of the "week".
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So The Liouidity Prefercnce Relation and the Effectiveness of

- Monetary Policy

The generaIOﬁission of wealth effects in the standard paradigm
:does not allow a systematic assessment of di fferent operations
leading to an increase in the money éupply, i.e. increases brought
about by fiscal deficits,Vopen—market-operation, or pure wealth
changes. In the last section, we have shown that we can separatc
-the pure increase in the money supply from an increase brought abdﬁt
by fiscal deficits. In this section we try to demonstrate that

~a cereful reformulation of the liquidity preference relation.
allows a more subtle “differentiation of vérious monetéry opera-
" tions.

To illustrate this we use a variant of 'veréiqn I of our basic
model. To this strucfure we add a wealth restriction

s Ay No s 5T
= T+ + - = - !

D pi D pi

1

(5.1)

From this equation we can derive a definition of real income

(5°2) Y = (o] O 0

iol}

We substitutc this definition into the familiar commodity-market
equilibrium condition.
(5.3)

iw - N - 4 W = N - iM 4+ 6T
(o] (o] (o] - C( O (o] (o] +f
5)\ . 5)\

- - g) + I(1i) + g
P p -

”fﬂlgﬁ"

.This equation restates the overall wedlthipoSition of .the commu--
nity as a function of the interest rate, the money stockvand the
number of bonds.outstanding at the beginning of they"period",
taxes due for the "pericd" and the volume|of government expendi- -

tures. The flow magnitudes real income, real consumption and real
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investment arc implicitly included.

Y] 7

W
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To analyse the effects of various nonetary policies we add our,

liquidity preference function which i1s modified by the inclusion
of real wenlth ond a vector RE describing the individual distri-

- bution of future interest rates, or otherwise stated: The infor-
mation about the current ratc and the expected individual future
rates cllowsto derive the distribution of the individual expected
‘holdiné-period yiclds. In the following discussion we introdﬁce
»thisnvecﬁor'as a parometer. It should be noted that the folloWing'
:'pxp051tlon cdoes not correctly descrlbe the Keynesian approach to
portfolio bCh“Vloreq) Our prcsentctlon is a gencrallsatlon descri-

‘blng a much broader class of possible portfolio behavior.
| WooiW. - ¥ - iM 4+ T

| ‘ i-“VTO F% ¢ o o . o) 8N
(5.5). - = === I (—/—, —— > iy RY)-

P D D P

llTo simplify this analysis, we assume that a.government deficit
‘or surplus 1is ﬂlw 2ys covered by an increasc or decrease of the
:governmcnt bonds outstanding at the end of the "period" and that
wealth holders do not anticipate changes in tax obligations rela-
ted to the finanéing of the coupon payments.

Given the overall budget restriction, we derive the implicitly

defined demand function for real sccurities, i.e. privately issued

1) For a detailled analysis of the micro- and macro-implications’

| of the Keynesian approach to portfolio behavior compare Hans
G. Monissen, "Analyse der Keynesianischen Liquidit&tspréferenz-
funktion," Kredit und Kapital, 4. Jahrgeng, 1971, Heft 1.



- 43 -

stocks and governmént bonds, remembering the assumption that all
private investment is financed by issuing common stocko2> It is

oﬁvious that a mofe.sophisticated analysis would separate the common
‘sfdck market or the market for real capitel from the market fof
long term fixed_interest bearing loans, which means that we hove to
'detérmine the supply pricé of capital (or the required rate on
réaiwéapital) in addition to the intersst rate on long term govern-
.ment bonds. But this modification lecads us into the realms of

both thc monctarists and the proponents of the "New View".

The stock demand for interest bearing claims can be derived from

the overall budget restriction and the demand for money function.

— — —

" W W, iW_ - TN - iM_ + T _
(5.6) ¥ 2w (2, 222 , 13 R®)
P 2 P

It is interesting to note that the following two cases lead to
equivalcnt results: We cén either defive the demand for securi-
ties from the current wealth position or from the wealth position
at'the beginning of the next "ﬁeriod"° It is simpler to formulate

a demand function derived from the current wealth restriction.

f Figure 4 illustrates the model under the conditions stated.

2) Under certainty our model is compatiblé with a much broader
class of finance assumptions, see Merton H. Miller and Franco
'Modigliani, "Dividend Policy, Growth and the Valuation of
Shares) in Stephen H. Archer and Charles A. d'Ambrosio, eds.,

The Theory of Business Finance, A Book of Readings, New Yopk 1967,

pPp- 339-366.
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figure &4 ' D

Total real wealth is neasured by the horizontal difference betwcen
- Il W_ - M -
the curves —- and —2— 2 . This additive conncction of the

p P | o
noney stock follows from our previously stated derivative ¢,-The
- W H ' :
curve —- includes the cquilibrium condition of the commodi-

—e

ty-marketpand therefore the changes in real income as a consequence
.of a variation of real lnvestment which depends on the interest |
ate. Because the commodity-market is included by its equilibrium .
condition, we know from Walras' law that the ecquilibrium condition
of either one of the ?emaining merkets, i.e. the money and bond
narkets, does not impose any restriction on the total model struc-
 ture. |
It shoﬁld be noted that if we exclude the commodity market or
introduce investment as a constant, i.e. the interest responsiv-
hess of ihveétment 1s zero, our-model reduces to a simple portfolio
‘nodel.
For our{analytical discussion we will use the model in the follow-

ing version: .
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A change of the interest rate leads to an opposite change of the
denand for money° The denand for money will change as the result
.'of a wealth or incone effect and a subsfitution effect which work
in the same direction. Becaqse the change iﬁ the interest rate will
lead to an opposite change in real wealth, the sign of a change |

in the interest rate on the denand for securities is indsterminate.

y :

e o Oo 0 0
(5.9) 1 T 4 ‘V,\ + (1‘4’1 - - :") + 1313 <0
. ' D b
o
, .4 = )
¢y Sty <
(5.10) 5T = 3%” -TT s

-To derive a set of nutatis-nutandis-reletionships expressiﬁg

various nonctary and fiscal operations, we first differentiate

the nodel totally with respect to the exogeneous variables.
I nAi n, W n, M
(5.11) - (mq + _2_) aw (_2__9 .20 + n,) di
A0 D A D 5
— P_ E
n,1 M n N ! —
- (1) a2 240, .2 4
A D A D Ap
(5.12) dyg i -, a1
M N R T
= ng_ + ¢5d:9, + qug + vr¢§
D D p D

‘Using our

previously stated derivatives, we

'deferminant of the coefficients on the left

(5.11) and

L 'vq

(5.12), is negative.

+ 1, <0

3

L9

sec that 4, the

side of equations
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(5,4.5).—-5—- ='2- (v, + m3) >0
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The sign of the effects of a variation of NP and G/Don real
wealth is indeterminate, a consequence of the inclusiorn of the
investment function inte the wealth restraint. It should be noted,

that if we exclude the commodity-market from our analysis, a change
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of N,/p will always lead to a change of wo/§ in the same direction,
which means that the increase in the interest rate does not off-

set the initial change in real wealth brought about by an. increase

number of government bonds outstanding. Every increase in ﬁo/ﬁA

shifts the money supply curve to the right. From equation (5.14)

'we.derive that a change in the interest rate depends on m,, the

marginal propensity to hold money out of a given stock of real:

wealth. We assume that m, is greater than zero and less than one.

‘Thts information allows to derive our first mutatis-mutandis-

realtionship describing the reaction of the interest rate as a

}./\

‘consequence of a change in the money stock (i.e. a change in real

welath).

1

ol

"""""""" =R~ ~ RC
>N
-1 7 T3 7
M M M
P m,'“:lo n®= =2 n’= =2 R, =
figure 5 P P D b

If we connect the equilibrium points we derive the reaction

curve RC. It should be noted that the resulting curve is a market

.'equilibrium curve and should not be confused with the underlying

money demand function. If m, is equal to one, the RC is horizontal.
This situation could be formally interpreted as the liquidity

trop case. But if we assume that the community is inhabited by
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bulls and bears, m, = 1 implies that the increase of the moﬁey..'
supply is completely distributed to the latter class, a generally
unjustified aSsumption° Only if a certain minimum interést rate is
reached,at which nobody is willing to hbld interest bearing |
claims, thé'total increase in thé money supply leads to an équiév
valent increase in:the demand for monéyo But .as long as the number_
of interest bearing claims is greater than zero, this minimum
rate cannot be réached, or otherwise stated, as long as the capi-
tel stock is positive, the current .market interest rate is alwéys
greater than the minimum rate, at which everybody would convért

interest bearing claims into money. s

We recall from the last section that an uhcompensatéd éhange of
' ﬁq/ﬁ, ﬁo/ﬁ kept consfant, corresponds to a change of the finqncing
of the government budget. A proportional change of ﬁg/_, which
in équation (5.7) was set equal to ﬂa/ﬁ, corresponds to an ipitial

increase in real wealth. We derive the following order condition:

&HE éEQ

(5.21) E__ > 3
6?2 621

P D

This result is intuitively plausible, because the change of

M
»:2— corresponds to = gift to the community, but the change of
3 _ _

- M4 : ,
"— describes only a change in the compositon of the portfolio.

D
From this follows that

6

',J.

(5.22) —* >
" H

6=

b

Cn
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The two demand curves in figure 4 depict the conditions for
discrete open-market operations. We may shift the two supply

. curves along the demand curves and reach any projected target
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_intercst rate. From the construction follows that in any point
'<:thc excess demand for money is equal to the excess demand for
 sccurities. Fixing'any interest rate the monetary authority buys

- (s21ls) the ncgative (positive) cxcess demand for securities by
issuing (withdréwing) the equivalent positive (negative) excess
demand for money. Technically we analyse open-market operations

as follows:

s o _
Vg o T\To i N,
(5.23) =% = —2— a4 -2+ 2 g -
: P &f& P GNO P
i D
| . T, ¥
(5.24) @i = —— 4 —2 4+ 2 g =2
5?2 P 5§2 P
P i)

‘Thé sign of the first expression is indeterminate, fhe'sign of.
the second expressibn is negative, if we use the stated restric-.
tion and increasec the money supply, i.e. we analyse open—markef
purchases. An-open-méfket sele leads to an analogduslincrease

in the market interest rate.

As a consequence of the intercst-induced wealth effect in the
demaﬁd fér money fqnétion this curve will rotate in the new
eQuilibrium position. Thé¢ original curve and the new curve have
 one common point; the new equilibrium point. But the curvc is -
generally flatter, if the monetary authority has engaged in opén-
market sales, and genernlly steapef, if the new equilibrium is
the consequence of an open-market purchase. From this we derive -

the intcrcsting result that discrete open-market operations are
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irreversible. Starting from a low interest rate to a higher one
with ao consequent reversal to the beginning rate will enrich

the community. The opposite operation will lecad to an impoverish-

ment.

"Theé process is rcversible, if we use open-market operation conti-

nously. The rcsulting intcrest reaction curve is an envelope to

the array of moncy supply curves which we can construct in any

point on 2 contirnwusly covered interest rate spectrum.

Supplement: The Role of Money Supply Analysis in Keynesisn
Economics

Until now wc have omittcd any discussion of the process under-

lying the supply of moncy. But this omission only reflects the

S attitudes of Keyncsian thinking, nemely the refusal to accept re-

lative pricec thedfy as an analytical frame for analyzing economic
processcs. whcn Harry G. Johnson commmted in his survey of Mone-
tery Theory published in 1962 that money supply theory had‘been

thoroughly nogloctod in monetary anaiysis, the criticism was cer-

tainly addressed to mainstreom Keynesianism and the =nssociated

~income-expenditure cpproasch. The more recent intercst in money

?‘éupply anilysis is connected with two different, but definitely

“

- Non-Keynesian groupings, the monetarists and the proponents of the

"New Vicw"..
If Keynesians rcfer to the moncy supply theory then either assume
that the monecy stock is given, i.e. could be absolutely controlled

by the monetary authorities, or, after a very sketchy discussion

of bank money multiplier, they offer the other extrem, writing

Vi

-the supply of money as o function of the interest rate, comple-

‘ted by further .erguments as f.i. the level of frec reserves.
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Our following discussioh trics to illustrate the following points:
The asic Keyncsian portfolio’ cssumpbion, offering only a choice
kbetWecn long-term intercst bearing claims and 'money , if combined
" with the Keynesien transmission mechanism, reduces the money
supply analysis;to a mathematical exercise. The Keynesian approach
.does not aécribe an independent role to the credit nmarket in
.eddition to other markets for loanable funds. This leads to thé
.consequence that the IS~IM frame is still the best summary descrip-
- tion of thc Keynecsionsystem. Our analysis could be used for a
thorough invcstigﬁtion of some of thec rceccently formulated large
scale cconomctric models which are moulded according to the
standard framc: Relying on the borrowing conception of the trans-
mission mechenism but blowing up the monetary subsystems.

To state our results a little bit drematically we vary the
Brunner-Mcltzer money supply theory in such a way as to derive

an ultra-Keynesian portfolio model. |

We start with the following balonce sheets:

Ecnking Secctor

. [
R totnl commercial banks | D7
P  ICSGIVes —g— derand deposit of the
R R * public
R C T
— = e o e——— I
T P D D . -
g deuwand deposit of the
CXCOSS Iroserves + re- P government
quired rcserves nt
o =— time deposits
5 carning asscts net of ol
= cnpital accounts J .
5 discounts and advances
¥ .o
P
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Private Non--Banking Scctor

I\
(X

b

0. 1) 5T - : A MU
Tt = - = ) =T discounted value of the .
F » p p tax obligations
net holdings of long W _ . -
. §$E?pinter05t beoring | O net wealth of the private
T )P sector
gt : )
s currency held by the
P public
hE
—E—_ demand deposits of thr
p public
pt S '
time deposit
P .
Consolidated Balsnce Sheet of the Private Secctor
(Gurley~-Shzw--Case)
Ay £ val 0%
1 S:rig ve tgekof the real Eh- demand dep051ts of tne
- _’“p ~L stoc i government
N, A
o1 government sccurities ) discounts and advances
outstanding » ~
M . . —
53— currcncy held by the %% discounted valuc of the
public future tax obligations
R total com“-r“i 1-benk o o
D feaboanereieLThE = net wealth of the private.
CSEIvVes . sector
Consolidated Balance Sheet of the Private Sector
(Pesek-Saving-Case)
AY  morket value of the Ap narket value of discounts
1 real cepital stock Pl and advances
Yo government securities T discounted value of the
Pi outstanding Pl future tax obligations
e currency held by
P the pub‘lc
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totel domand deposits discounted values of the debt
t . components of demand and tinme
Lo time doposits deposits
p ) P
. _'_.'E -~ A ~ 1 * . . -
~E, 522£*T32?§3251“1 ﬂg net wealth of the private
P ang FeServes D sector

Frown the last consolidated statement we could derive the corres-
popding balence sheet of the banking sector under Pesek-Saving-
‘cssumptions. The following discuséion'is based on the Gurley— 
Shaw nssumptions, but 211 results can be restated in terms of
the Pesek-Saving précedure°

- From the first consolidated bslance sheet of the private sector

we derive the overall budget restriction:

o ; N M, S S
ooy Yo ay oo M p T _a T
(7.1) = =1+ * 5 *% "D T T pi

Using the definition of the adjusted base the definition simplifies

tO — w—) S .
O RS S B S
T 1 pi D P pl

Ir'we disregard the demand deposits of the government, we can
interpret the adjusted monetary base as the noney stock according  o
to our previous discussions in which we,abstractéd from thé
_existcncc of banksc |

We hove two interesting coptions: First we could.explain the joinf

~denmand of beth commercial banks and the non-béhk public for the

3° »
‘cutonomously given stock 52— - This would prescrve a complete

fornal anslogy to the analysis of our last section. This means
that, 1f we define the money supply‘as the apdjusted monetary base,

all our previously stated results remain valid.. There is nothing . -
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wrong with such an interpretation in the Keynesian world. This
fornulation ceon be directly rclated to the discussion of the reul—

balancc offect which is based on this na¢rower wealthdeflnltlonc

The other option is to use a mnoney cohception in the usual defi-
nitioﬁw We will show that the first option can be easily derived
fron this sccond option. |

In addition to our interest rate on all kinds of lbng tern clainms
i, we introduced thc interest rate on time deposits. We can get
rid of this rnte by a typical Keynesian device, namely postulating
a price-sctting function, a functional relationship between the
two rates: ' |

(7.3) 1% = 1%, 1¥ >0

_Follqwing the Keynesian tradition to partistion all finencial-
Vond:renl'ﬂssets into two bro~d classes, it 1is nore apprcpriste to:
usnélmonqydemand functlonlllahﬂm&m sense, including_time'deposité°
W T |

t
0 ) v Me D
—» ¥, i, i°(1); RF 43*'p + o

The bank bchavior is completely described by the following systen

'(704). % - n(

of eleven equations dctermining cleven endogenous variables.

J‘( o B R NC
?7.5) 555 uses of the monetary base
’ == ) .
- (7.6) %— ='§ +'%f-» the adjusted nonetary base
D .
D M t
ol I1 ¢ D ,
(7-7) o= j;‘* 7t the noney supply
' " AS S
- D t D
] E_P_ D r~ A R . - .
(7.8) 2= + = + =68 + = - = earning assets of commercial
PP TP P TP D ponke
R.. R :
(7.9) % = —%-+ 59 allocation of total reserves
' s
R D D. t .
(7.10) 5£'= s (52 + Bﬁ) + TP %‘, required reserves
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S =5
(7.11)  Ee iy —=d =t , Op Dg pto.
. R eli, i%@), 7 T, Tl ( —% + —5) eXCeSS Teserves
S . ? ?
e, = 0, 02?< 0, ez> o, Cy» < 0, ¢ < 0.
| pS  pS v .
(7.12) & ooli, %), 7,7, T8 (R + £+ L) conmercial benk
o P = ' p P p borrowings
7. < 7y o ?s
b, 20, 9,720, by <0, b,>0, b>0
< _
M W D
_ C o T : . i
(7.13) = = k(—g, 5) 52 allocation ratio
? 2

}:,] < O, k2 <O

pt ¥ t e DS :
(7.14) =— = t(==, Y, i, 17(i); R*) =& allocaticn ratio

% P ’ Y

t, .0, t2‘> 0, t3 <0, t,>0

DS D> ) |

(7.15) 5 = d 5i government behavior

If we fix i, p, Y in addition to the policy variables
=a =d =t - = £ : : v 5 :
B, r, ', p, d, we are left with cleven linear equations in

eleven cndogenous variables:

9 S S
B, R, I_LQ » A, N, PR’ .]_)E." E, .D_g.? .1.2_1'.7 E_e..
P DD P PP P PP P D

.From these equations we derive the meoncy nultiplier defined as

follows: .
1+ %t + k ‘ a

S (7.18) 0 B — — i
_ D e(l+t+d) + T (1+d) + t T -~ b(l+t+d) + k¥ D

using the definition

_ 1 + 4 —d % =t
T = 93%3a Tt ArTTa e

we arrive at the basic Brunner-Meltzer equation

1 + t+ k

_ i N
= T5) Uhtrd) 7 F for T~

(7.17)

o f e
@IPﬂ
I
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We once nore recall that we use the money defiﬁition in the brdader
sense including timec deposits. |
To dcrive a2 demand function for adjusted base money, we nced

sone furthcr rceclationships:

(7.18) - (7.19)

o

t

A _ __p(qsred) B IR L _3°
T T (r-b){(1+t+d) + K ) . T 7 (r=b) (1+t+d) + -5
(7.20) - (7.27)

2] — — S . —
R (4a)(Tc) + Qgpt+e ) BT .?g_ a gi
- (r-b)(1+t+d) + k 7 ’ 7 (r~b)(1+t+d) + k 3
Fad ’

As o policy model it is very convenient to expi‘esc the endogenous'
ver iabi >S5 as functions of the ddusted monetpry b“se, a variable
.under.direct controll of the monetary autherities. But as a theo-
retical ﬁodal this cdevice is less conveniént, because we have to
dgcide, how this =2djustment of the monetary base should be carried
outolThis problen could be solved in various ways: We could offset
aﬁy chrnge in A by an appropriate change of the parameters ?d,_5¢
or B or combinations of these parameters. Or we could formulate

our policy operations in. tcrns of both the monetary base and

the adjusted monetary bose using eppropriate restrictions mathe-
natically defined similarily to the ones used in our previous
discussion. But for our purposes we can solve this problen simﬁly
by ignoring the possibility of commercial bank borrowings with
'the'céntral-ﬁonetary ~uthority.

After fhis somewhat heroic assumption, we can proceed by a restate-

rient our basic equations left:

(7.22)

W X BR Tga .
O AY 0 o) d 0 i .

=T+t +t = — 3 — - = wealth definition .

P 1 pi 5 (r-b) (1+t+d) + Xk D Di :
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mz v o _ . G - comnmodity market
(7.23) Y = C(Y + = =) + I(i) + = equi 1ibriun
_ P D p
C(7.24)
B —a =t 2 W
o (+d)(xT + o) +(x(x” + e) "o o . stoiy. pe
= T (-o)(i+t+d) + k =+ ‘2‘% » ¥, 4, 17(1)5 RY)
o B2 |
1+ ¢ 0 s s .
— = market equilibrium for adjusted
~(r v)(1+t+d) + k 3 base moncy
TCSDe
(7.25)
B W .
- 1+t+ k 0 0 - 2t e
: , ~ — =n(—, ¥, i, 1’(1); R”) money market .
(I‘-‘b)(’]*ﬂtf dj + k 'f)’ T ? ’ ’ ! A GQUilibriUDl

If we either use the market equilibrium condition for adjuste’
- base noney or the money market equilibrium condition for money

W
we arc left vith three equations in three unknown variables, :9,

P
Y and i. To coaplete the multipiier expressions we have to'su%—
stitutc the above defined gquotient functions.

Because the formal analysis 1s completely analogous t¢ our
.‘prgvious derivations there is no reason to go into the technical
details. Becausc the IS curve can be derived in the feniliar
way, there is no change of the structure of the underlying tfangi.‘
- nission mechanisn. We could use either the cequilibriun condition‘
for adjusted basec money or for monev to deflnc in the broader
sense to drive a 1M curve. On the other side we could solve: thc
 first two équations for real income'and define a modified wealth
"~ restriction. In this case the diagrammatical device developed
~in the last section could be used to foéus on the money mafket,
Once more we could rely on either of the relaining equations to

solve for the interest rate.



We should note thot the demand and supply functions for earning
asscts arc residuals provided for by Walras' law. Neither

cquation imposce any restriction on the remaining equation system.

ct
oy

onsistont wi

Q

the Keynesion approach we introduce
o, , .o AY o by
cquivalents for real copital —3 government bonds —, the present
. T)i’
£

sT :
velue of future tax paynents — and bank earning assets E

el the market
-

os homogeneous goods, representatiges of the class of long term
interest bearing déims° This is certainly an ultra-Keynesian
approach which gives somc hints how to reformulate and recon-
struct the Keynesian nodel, nanmely by incorporating both an inde-~
pondent :arkbt for rzal capital and a2n indcependent narket for
bank,crédiff The relative prices determined on these markets
1will,éntcf all the expenditufe funétions which really_modifies
'dnd exteonds the nérrow Keynesian conception of the:transmission

‘mechanisn.
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Idst ¢of Symools

discounsts and zodvances in nominal terms

l..

Imonetar* bnge in noninal terms: R+ MC

aéjusted monetary base in nominal terms: B-A

real expénditu;o: for final output of consumers, resp.
output of consumption goods in the two-sector model

norinal expenditurer. for consumption goods of the government
rcal expenditure. for consumption goods of consumers |

demand deposits of the government in nominal terms

demand deposits of the public in nominal terms

tine deposits in nominal terms

noninal c¢xpenditure: for final output of the government

rcel exmeondituren for final output of investors, resp.
output of investment goods in the two-sector model

real expenditurc: for investment goods of the consumption
goods industry

nominal expenditure: for investment goods of the gdvernment

real expenditure- for invcstment goods of the investment
goods inrdustry :

‘market interest ratc: nominal rate equal to real rate

interest rate on time deposits

earning asscts assets »f commercial banks nct of capital

accounts in nominal terms

total physical capital stock

capitcal stock of the consunption goéds industry
‘capital stock of the investment goods industry
total labor input

labor input in the consumption goods industry .

. labor inrut in the investment goods industry

noninal noncy stocl
currcney neld by the public in nomingl terms

nunber of standard bonds promissing to pay adollar per
period ’

al



absolute price”level, resp. price of conSumption good s in'
the two-sector model . : » _

price of investment goods

- total commercial bank reserves in nominal terms

vector describing the individual'expedted interest rates

. . ’ L 3
excess reserves in nominal terms

. required reserves in nominal terns

reserve - requirenent ratio for demand deposits

reserve-requircnent ratio for time-deposits

‘noninal tax paymnents

real net demand for interest bearing claims
total, nominal wealth of the private sector
noninal wage rate

real gross national product

antenonous investment -

‘;distribution paraneter

discount rate

tax capitalization paranmeter



