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The slope of SS schedule is given by

SS
ae 2,

sign of which cannot be determined unless we make further assumptions.

Stability of the Model

Before turning to section III and performing the static exercises
to study the relative potency of monetary and fiscal policies, it seems
to be fruitful to establish the stability conditions of the model. Once
these conditions are established we can easily confine our studies to
those cases which are stable.

We shall assume that interest rate changes in response to an excess
demand for money, and price of consumption goods change in response to
an excess demand for consumption goods, The differential equations

implied by these specifications are as follows:
t=a [v(p,e)] (39)

P =a, [¢(?,0)] (40)

(o4

Using equations (33) and (34), and linearizing around equilibrium

we get
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As it is well known, for this system to be stable, the characterisic
roots of the matrix must have negative real parts. The necessary and
sufficient conditions for this to be so are

alye + d2¢p, lecewp

(1-tk) Pcp Pcp(l-tk)

<0 42)

dl‘?e 02¢p Qche‘YL alvp 0‘2¢e o Py

(l-tk) Pcp Pcp(l-tk) 1-tk P . Pcp(l-tk)

>0 (43)

Equation (42) implies that

i B | ) 2% g (42a)
s——— (Y P -¥P + < a
Pcp(l tk) €cp p ce€ Pcp

from which we get

o YP =¥ P

2 CE € C
< —2—————T——% (44)
al (l-tk) ¢p

-y P >0 .

As o e¥Pep

1 and @, are both positive then it follows that Wch
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On the other hand equation (43) implies that

dldz

———————— - >0
Pcp(l-tk) (Ye¢p Yp¢6) (45)

which means that Y€¢ -y >0,
P p €
Under our assumption that ¢p > 0 we can rewrite the above

inequality as

(46)
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which means that in P-€ plane slope of the excess demand function for
consumption goods must be greater than the slope of the excess demand

function for real balances,

In addition to this from equation (44) we note that

Yche - Yepcp >0

which implies

(47)
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Taking into account the fact that Yp >0 , for equation (47) (and
therefore the stability condition (42)) to hold excess demand function
for real balances should either be positively sloped (Yé< 0) or, if

negatively sloped should not be '"too steep." As a matter of fact if we
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combine equations (46) and (47) we see that slope of the excess demand

function for real balances 1is bounded from below and from above

¥ ]
P € €
ECRRE AR (48)
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III. RELATIVE POTENCY OF MONETARY AND FISCAL POLICIES UNDER

ALTERNATIVE CIRCUMSTANCES

The relative potency of monetary and fiscal policies will be
studied in terms of their effect upon the general equilibrium of the
model as given by a pair of values of P and € such that both the
excess demand for real balances and excess demand for consumption goods
are equal to zero. This point in P-€ plane is given by the inter-
section of LL and SS schedules.

To study the effects of a change in M, w, ty, tes s T, and G
we shall use the system of equations given by (35a) and (36a) which

can be written, in matrix notation, as follows:

= - de (49)

where © is a symbol that stands for any one of the exogenous para-
meters. Stability condition (45) implies that the determinant of the
matrix is positive. Consequently we can invert it and solve for de
and dP to get
de . \l’p¢e - ¢pYe
= de (49a)

dF Pty - Yo

where A = Y€¢p - Yp¢€ >0 .
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From equation (48) we know that if the SS schedule is positively
sloped (¢e< 0), LL schedule could either be positively sloped (YE < 0)
or negatively sloped (Ye > 0). We shall call the former case interest
elastic demand for money (IEDM) and the latter case interest inelastic
demand for money (IIDM)., If, on the other hand, SS schedule is negatively
(¢e > 0) sloped then LL schedule must also be negatively sloped. This
case we shall call interest elastic demand for consumption (IEDC).

We believe that the case of IEDC is relatively unimportant and
therefore we shall study in detail only the cases of IEDM and IIDM.
Nevertheless results of static exercises in the case of IEDC will be

presented in Table 3.
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Figure 1
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The working of the model could be summarized as follows: the
intersection of SS and LL séhedules determine the equilibrium
values of P and €, Given P and € together with Kc equation
(24) will determine Nc . Equation (23) then determines Pc for a
given money wage w . Once Pc is determined then equation (22) will
set NI . With the levels of employment in each sector so determined
the output levels will be given by (20) and (21), GNP by (27), and

interest rate by (34).

The Case of IEDM

a) An increase in money supply

An increase in money supply causes LL schedule to shift upwards --
see Figure 2 ~-- thereby creating an excess supply of money at the initial
levels of P and € ., Public, in an attempt to achieve portfolio
equilibrium will dump money and demand bonds, thus pushing the interest
rate down, As € falls firms in the consumption goods sector will bid
for capital and therefore push P up., Both the increase in P and fall
in € will create an excess demand for consumption goods. Consequently
the fall in € and rise in P should be such that Pc goes up., These
forces will eventually create an excess demand for money and € starts
increasing. At this point with both € and P rising so will Pc.
However our stability condition (44) tells us that the increase in Pc
is relatively "slow" implying that costs are rising faster than revenues.

Hence, firms will start dumping capital and P starts falling with e



- 28 =

and Pc rising. These forces will bring the system back to equilibrium

with a higher P and € than originally.g/
As the new equilibrium if characterized by a higher P and €,
from (24) we see that marginal product of capital in consumption goods

sector must rise.

Ss

B e i —— e — e+ . — —— —— — ——

Ml e e e e e o
Miem — e e e e e e — — —

Figure 2
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Given that Kc is fixed marginal product of capital will rise only if
the level of employment in the consumption goods sector increases.

With higher Nc and lower marginal product of labour profit maximizing
conditions require that Pc must be higher. Similarly an increase in
both P and Pc will lower the real wages in capital goods industry,
pushing up the level of employment (NI). As the level of employment in

both sectors go up so will the GNP,

b) An increase in govermment expenditures

An increase in government expenditures will shift §S schedule to
the right (see Figure 3), thus creating an excess demand for consumption
goods at original values of P and € . This will push Pc up thereby
lowering real wages. Firms noticing that real wages are falling start
increasing their employment and consequently the marginal product of
capital. As marginal product of capital increases firms will bid for
capital raising P . These effects will, in turn, create an excess
demand for money and € starts increasing. At this point we again
have P, €, and Pc rising, but because Pc is rising "slowly" firms
will eventually start dumping capital and lowering P . The system

will achieve equilibrium at a higher P , and € than originally.
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P ' SS

LL

O o e e

Figure 3
As P and € are higher so will be Pc, Nc, and NI'

c) Effects of changes in other parameters.
Due to the fact that changes in w, ty’ tk’ 7, and T are similar to
either a change in money supply or government expenditures we feel that

it suffices to summarize their results in Table 1, without going into

detail.
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TABLE 1 (IEDM)

dM de  dT dt, dt  dw  dn'®

k y
dp + + - - - -+
de + + - - - - +
dpP + + - - - - +
(o4
dNI + + - - - - +
dN + + - - - - +
C
dY + + - - - - +
dr + + - - - - +
¢m_(l-t )
(a) de = - —E—E———l— d‘IT >0

dr = (1-tk)de +dy >0

The Case of IIDM

As we have seen before, in the case of IIDM, LL schedule is

negatively sloped but less steep than -P/€ .

a) An increase in money supply.

As Yp is still positive an increase in money supply will result
in a rightward shift of the LL curve (see Figure 4) and create an
excess supply of money at initial values of P and € , Public will

react to this by bidding for paper earning assets thus forcing € down.
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As € goes down firms in the consumption goods sector, realizing that
public is willing to hold capital at a lower return will bid for capital
raising P . An increase in P and a reduction in € Dboth tend to
create an excess demand for consumption goods thereby forcing Pc up.
The reduction in € and an increase in P will bring the money market
into equilibrium., However the excess demand for consumption goods will
continue to push P and Pc upwards. As Pc rises, and reduces the
supply of real balances an excess demand will result forcing € up.
Again by appealing to our stability condition (44) we can conclude that
eventually costs will start increasing faster than revenues forcing
firsm to dump capital, pushing P down. Equilibrium will be reached at
a higher P and € than originally, with a higher Pc’ NI’ Nc’ Y, and

r .

LL'

Figure &4
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b) An increase in government expenditures.

An increase in government expenditures will result in an excess
deman& for consumption goods at initial levels of € and P thus
forcing Pc up. As Pc increases supply of real balances will fall
creating an excess demand for money (see Figure 5) and, therefore,
pushing € wup., At this time when P and € are both rising Pc will
rise as well, but at a "slower" rate. Due to this slowness eventually
costs will start increasing more rapidly than revenues forcing firms
to dump capital and lowering P . The new equilibrium will be reached
at a higher € and lower P . In general when P and € move in
different directions between two equilibriums we cannot, off hand, say
what happens to the levels of employment in the two sectors. The
important thing is what happens to P.€; in other words we are interested
in the sign of Pde + edP, which, if negative, implies that Nc falls
and, if positive, implies that Nc rises.

P
SS

ss'

LL

!
!
|
{
!
{
1
'
1
i

€ €
o 1

Figure 5
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To find this out let us consider the explicit solution for de

and dP . From equations (49a) we see that

=1
de = y YP¢G dG
(50)
dp = - 1 Y ¢, dG
A T€EG

If we multiply the first equation by P and second equation by € and

add the two equations up, we get

-1 -
Pde + edP = A (P‘YP eYe)dG

From equation (47) we can show that PYP - EYG > 0 , which makes the
right hand side of the above equation positive. This, in turn, implies
that as a result of an increase in government expenditures P.,€ will
go up. As profit maximizing conditions must continue to hold an increase
in marginal product of capital must occur. With Kc fixed this will
happen only if Nc goes up.

To find out what happens to NI we must consider whether P.Pc

increases or decreases. We can write

dP =P 4P + P _de
c cp cE€

From this it follows that

PdP + P dP = (PP _+P )dP + PP de
c c cp ¢ cE
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If we substitute equations (50) on the right hand side we get

¥ ¥
. -2
Pch + P _dp (PPcp+PC)( Z-dG) + PPce( A dG)

dc
(ep, e - YE(PPCP+PC)] A

Pce Ye Pc PPcplyp
= i’— - T 1+ PP A dG (51)
cp P cp
P
In equation (51) the expression P; is nothing but inverse of the

cp
elasticity of the price of consumption with respect to relative price.

In view of this, we can show that

> E‘ > 1
dN; 20 s PP < PY
c P _
€y

Py
Notice that by virtue of our stability condition (47) E?E >1 and
€

therefore E' PeP > 0.

Due to the same reasons given under the case of IEDM, effects of

changes in other parameters will be summarized in Table 2.
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TABLE 2

dt

3
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IV. CONCLUSIONS

The model developed in this paper has a stronger Keynesian outlook
than the Henderson-Sargent model in the sense that government expendi-
tures and tax collections are more potent stabilization instruments, in
manipulating the level of employment, under our model than they are
under Henderson-Sargent model. In particular when the demand function
for real balances is interest elastic we see that an increase in govern-
ment expenditures tends to increase the level of employment in our model
whereas Henderson-Sargent find that the direction of change of the level
of employment is ambiguous. With our assumptions an increase in govern-
ment expenditures always increases the level of employment in consump-
tion goods sector, Consequently, even when there is an adverse aggre-
gate employment effect, government expenditures and taxes can be used
to re-allocate resources,

Noting the similarity of our model to that of Henderson-Sargent
one may inquire into the source of the differences cited above. Henderson-

Sargent conclude their paper by stating that "...the Keynesian model posits
investment demand curves for firms,..That feature of the Keynesian model

is an extremely important one in making variations in government expen-
ditures a potent instrument for stabilization with predictable effects

on output and employment in the short run." Notice that a necessary

condition for the existance of investment demand curves is the immobility

of capital between the two sectors. In particular we feel that assumptions
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regarding the mobility of capital between the sectors and assumptions
regarding the existance of investment functions, should be handled very
carefully., First of all we should observe that in a two sector model
where marginal conditions for capital are satisfied it is necessary to
assume that capital is costlessly mobile between the sectors. If one
assumes that marginal conditions are satisfied but that capital is not
mobile between the sectors, then there will be two prices of capital
stock (one for that capital which is used in consumption goods sector
and one for that which is used in capital goods sector). However,
because there exists a flow of newly produced capital, which must
possess a unique price, a short-run equilibrium of the system may not --
and in general will not -- exist.

Secondly, with capital mobile between the sectors of the economy,
interaction of two stock markets, namely, the money market and tﬁe market
in existing stocks of capital good, determines the equilibrium. Flow
markets effect this equilibrium to the extent that they can alter the
equilibrium in the market for the stocks of capital goods.

However, in the model we have presented in this paper it is the
interaction of a stock market (money) and a flow market (consumption
goods) that determines the equilibrium. The stock market in capital
goods provides the main link through which the monetary disturbances
effect the flow market. Although our model posits investment demand
functions for firms, they do not play any role in the determination of

instantaneous equilibrium., Hence "Keynesian'" results that make fiscal
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policy a potent instrument for stabilization do not necessarily depend
upon the form and characteristics of the investment demand schedules
but dépend upon the immobility of physical capital between the sectors
of the economy. With mobile capital the transmission mechanism involves
a movement of capital stock between the sectors and consequently plays

a dampening role upon changes in the level of employment.
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FOOTNOTES

1 . . : .
Y Perfect in the sense that firms can adjust their stocks of physical
capital instantaneously in response to disturbances, without incurring

any transaction costs.

2/

=’ For a paper that highlights the importance of perfect capital markets
and transaction costs within the context of a one good macroeconomic

model see Sargent and Wallace 4 7.

3/ Assuming, of course, that the production function is linearly homo-

genous,

4/ The variable q is the ratio of the internal value of a unit of

capital to its market price. It is the source variable q as defined

by Tobin [ 6 ].

5/ Equation (7) helps to establish the interpretation of q rather

clearly. If the marginal product of a unit cf capital exceeds the
real rate of interest, implying q > 1 , the internal value of a unit
of capital, PIq, will exceed the market price of the same unit of

capital, P Consequently firms find it profitable to expand their

I L]
capital stock whenever q > 1 .
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8/ In this sector dividends are equal to (r-rr)PIKc . Value of equities

is equal to the present value of the flow of dividends.

2 (r-m®
v, = [ e (r-m)P(K dt = P

K
c
o

I

7/ See appendix.

8/ A possible path of adjustment is given below. The dashed lines

represent constant Pc at different levels., Whenever we are to the

left of SS curve Pc must rise due to excess demand.
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APPENDIX

We can write the profit maximizing subsystem, equations (20)

through (24) in intensive form as follows

1= KI/BI (A1)
C = KC/Bc (A2)
B = kI/i(kI) (A3)
Bc = kc/c(kc) (AG)
W —— ] 3 ]

pp_ - PO 7k TG (43)
w '

3= (k) -k _c'(k) (46)
C

Pe = c'(kc) (A7)

r-n
€ =8 + 1——_——Ek (A8B)

where EI and Bc are capital-output ratios in two sectors, kI and
kc are capital labor ratios in two sectors, € 1is the gross return on

capital.

If c"(kc) # 0 then we can invert (A7) to get

k= kc(P,E) (A9)

with



- A2 -

¥k
kep 30 “or <0
Ak
S U
kcE e c"<0'

By equating the ratio of marginal products of labor in the two sectors

to the ratio of real wages, from (A5) and (A6), and using (A9) we get

c[kc(P, €)] - kc(P, €) c'[kc(P, e)]

= i(kI) - in'(kI) . (A10)

P
Equation (A10) defines kI as a function of P and € provided that
1t
i (kI) #0
kI = kI(P, €) (All)
with W
kc c"ch P
R e sl A
P oP in"
kc c"kce
K g P <0
Ie e in" *

From equation (A3) we have

kI(P, €)

P17 g, o1 7 P ©

with
B =aBI=w kIP <0
IP oP PP . 2
c 1(kI)
o8 k
I _w 1€ _ g

c i(kI)2



- A3 -

and similarly from equation (A4)

k (P, ©
e TS, ©1 7 PP 9
with
B =ai._—.—vl-,kcp <0
cP AP P 2
c c(kc)
3B
B =__C___l. ce <0.
cE € Pc c(kc)z

Equation (A6) implies

w '
= ek @ O] - k(B 9 T @, O]

P, = P_(P, € W)

c
where
®_ pi
B er— o —— e >
PcP P W kc ¢ (kc)ch 0
2 _ P‘Z:
e em— = m— 1 >
PCE d¢ w kc ¢ (kc)kce 0
aPc Pc
B e— = mmm— >
Pcw dw w 0.

Finally from equations (Al) and (A2) we can derive

]
]

KI/BI(P, €) = I(P, €, K.)

I

Q
[]

[

R /B (P, ©) =C(, €, K)

(A12)

(A13)

(Al4)

(A15)
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with
31 Prp
I
_ o1 _ BIe
I
_ o _ BcP
CP =5 = - c 3 >0
c
C _ Bce
CE = 3¢ -C E__ >0.
c
Now consider the expression
_ BIP W kIP i(kI)
Plp = - PI =g~ = - Pl 5 2" Tk
c i(kI) I
€
=_PIW 1 .[kc +W/Pc ]
1
PP koi(kp) Pk i p2 i
_ w 1
I PPC k2P i"i(k ) (PEkC + W/Pc)
I I
APy
I PP 1
= - -—r (Pek  + w/P )
i PkI kIl 1(kI) c c
= —LX— o C(k) (A16)
i'PkI I c
where is the elasticity of substitution in capital goods sector.

O

In a similar way we can consider

C =
P

B
<€ .
- C 5

W
-CP
c

ch ¢ (kc)
k

C(kc)2 c
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LA

P
P €
~x 1 & < e _C
“CP ¥CcEy TP k C(k )c'" P (A17)
c ¢ "¢ ‘ c - c
By similar algebraic manipulations we can also derive
k
PI c
PI_ ol CI (A18)
I
_EC
CE = cc (A19)
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