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THE LONG RUN CONSEQUENCES OF MONETARY AND FISCAL POLICIES

WHEN THE COVERNMENT'S BUDGET IS NOT BALANCED®

by

Gary Smith

The familiar IS-1M apparatus describes the short run impact effects
on the economy of varilous shocks, usually changes in policy instruments
such as federal expenditures or open market operations. As time passes the
state variables (e.g., the stocks of money, bonda, and capital) will change
and a sequence of new equilibria will evolve. Although the short rumn
nature of IS-IM analysis has long been recognized, there was surprisingly
little work done on the dynamic evolution of an economy after the initial
impact of a policy change. This neglect was apparently terminated by
the suspicions that were voiced by Milton Friedman (1972) and others that
a short run analysis is misleading since the long run effects of policies
are likely to differ qualitatively from the impact effects. Since the
dynamic evolution of the economy is quite complicated and time dependent,

a natural target of longer run analyses 1s that hypothetical distant time
when the economy Has converged to a steady state with replicative temporary
equilibria. Unfortunately, this analysis (Blinder and Solow (1973, 1974]
and Tobin and Buiter [1976]) is neither simple nor unambiguous. Tobin

and Buiter conclude that "it is disturbing that the qualitative properties

*The research described in this paper was undertaken by a grant from the
National Science Foundation.



of models~-the signs of important system-wide multipliers, the stability
of equilibria~-can turn on relatively small changes of specification or
on small differences in values of coefficients" (p. 303),

These analyses have been concerned solely with stationary states
in which prices and the nominal stocks of money and bonds are constant.
This imposes thé analytically powerful constraint that the government's
budget must in the long run be balanced. If the real after tax interest
payments on federal debt are considered part of government spending,
then a higher level of government spending can only be sustained by a
higher tax base, and hence higher national income if this is the only
source of tax revenue. Monetary policies which do not change government
spending can have no long run effect on national income since any change
in tax revenue would imply an unbalanced budget.

Somewhat more freedom 18 provided iIf interest payments are separated
from other expenditures since this latter category could be sustained
by lower real interest payments (higher prices, lower interest rates,
of a smaller level of federal interest bearing debt) rather than higher
tax revenue, However the relevance of these limited possibilities is
weakened in practice by the small size of federal interest payments.
Unless the government were to become a creditor, an increase in govern-
ment spending by more than the size of these interest payments must in
a stationary state be financed by higher taxes.

The present paper shows that this concern with stationary states
and a concomitant balanced federal budget is an artificial constraint
which results from the arbitrary assumptions that the price level or the
atock of money or bonds is fixed. The cost of relaxing this constraint

is8 of course that the snalysis becomes even more complicated and ambiguous,



Yet it seems preferable to candidly admit that relatively little can be
said analytically about the long run effects of short run policies.

For comparative purposes I use the Tobin-Buiter model to analyze
the long run equilibria in an inflationary situation. I consider both
the G' policy which they analyze and a G" policy. Like them, I find
the long run equilibrium effects of fiscal policy to be expansionary.
while they find monetary policy to be neutral, however, I find it to be
expansionary in a G' regime, raising the capital stock an; income and
lowering the interest rate, When prices are endogenous, an expanslonary
monetary policy tends to lower the steady state rate of inflation. I
would characterize my stability results as being more ambiguous and there-
fore less pessimistic about the stability of the model,

The notation used in this paper is described here:

Y = real net national product

C = real private consumption

K = capital stock

P = price level

n = rate of inflation, P/P
o = anticipated rate of inflation

B = nominal government interest bearing debt
M = nominal government monetary debt

b = real government interest bearing debt, B/P
m = real government monetary debt, M/P

L = real private demand for m

r = anticipated real rate of return on debt
T = income tax rate

% = time derivative of x



G = real government purchases of national product
G' = G plus real net debt interest, G + (1-T)(r+ ﬂe)b

G" = G¢' minus real capital gains on government debt, G' - m(mib)

Steady States and the Government Budget Constraint

The government's budget constraint can be written as
(1) G' -~ T = (tB)/P =+ b+ (mb)m .
I will agsume that the government follows the deficit financing ruile

M= v~ TY)P

(2)
B = (1-9)(' - )P

or in real terms

@= (G -T) - on

(3)
b e (L-y)(6'-TY) - bn .

Consider now the following general IS-IM model

Y+ (Q-D(@+m)b=cr, w, T, ¥, K, m, b] + K+ G’
4)

m= L[r, '"e: T, ¥, K, m, b]

The important assumption here is that the price level does not appear
as a separate argument, due to the conventional dismissal of momey illusiom.
Differentiating (4) with respect to time and imposing the steady state

conditions K= Y= =+ = 0 gives



%’i‘ + (‘?5 - (1=m)(r+ ﬂe))ﬁ = -G
(5)

3L AL
(am 1)ﬂ‘+3%*b=o.

If &' = 0, then the solution of (5) is
6) m=b=0,

except in the special case

E+ (1 - %)(% - (1-T)(r+ ﬂe)) =0,

which 1s ruled out by the natural assumptions

i

Lo, Tvo, L<1, L5 e+ .

This steady state condition (6) and the budget comstraint (1) now give

the steady state government deficit
(7) G' - ¥ = (mb)n,
In addition, from (2), (6), and (7)

O=ms= 7(G' - 1Y) - mm= n(y(wtb) - m)

*If the government instead follows a G=0 policy, then = = b =0
unless

€ 3L 3L\ &C
Ta;':a's*(l 'a)ss"’:

which is ruled out by

[ 3L [ ¥ 3L
E)O, E>0, ab>o, '?i<0.



implies that

w = y(mb)
(8)
b = (l-y)(mtb)

for any nonzero rate of inflation.

Thus a steady state requires constant real stocks of money and
bonds, with the stock ratio of money to bonds identical to the flow ratio
set by the government's debt financing policy unless m= 0 , The rate
of inflation will equal the ratio of the government deficit to the stock
of debt. A stationary state with w= 0 requires a balanced government
budget; a stea&y state inflation does not. When deficits are financed
exclusively by money or bonds, a zero rate of inflation is the only steady

state solution compatible with nonzero stocks of both assets.

A Model with Unemployment

Following Tobin-Buiter, 'I will use the specific behavioral equa-

tions
k= (E - k)
(9) L = .‘[(1-1’) (c+ 1), E"’L’i (mHb+K)
C = (1-1)(Y+ (r+m)b) - (mb)r - g(iY-m=-b-K)

where 8(iY~m-b~K) i3 the planned time derivative of wealth., Antici-
pated revelations of the capital stock do not affect consumption or the

demand for money. I will assume that it 1s the rate of inflation rather



than the price level which is exogenously fixed, ‘The substitution of

(9) into (3) and (4) gives the dynamic IS~IM model

1(% - K)., 8(Y-m-b-K) + 1 - G' + n (mb)

il:u-w)(n ), ;;E;r—]a(m b+K) = m
(10) K= i(%y- - 19

B o= (6" - ) - ww

b= (1-7)(C'~ 1Y) - bm .,

Tobin-Buiter support the analysis of G' policies by appeals to
simpliicity and the interpretation of federal interest payments as a con-
tinuing demand stimulus. 1In an inflationary context these arguments sug-

gest the analysis of G" = G' - m(m+b) policies which incorporate capital

gains on federal debt. In this case the model becomes
K=s(@¥-m=b=K) + 17 - G" + (7 = m) (mb)
L[(l—w)(n ) creg| @+ b+K) = @

(11) K= 1(% - K)
b= y(6"- ") + n(y (wtb) - m)
b= (L-7)(G" - TY) + n((1-7)(m+b) - b) ,

The short run analysis of these models is well known. An increase
in G' (or G" ) raises the temporary equilibrium values of Y and

r . An asset swap of m for b raises Y and lowers r . A change



in the deficit financing parameter ¥ has no immediate effect on the
equilibrium,
with a G' policy, the long run steady state equilibrium is ob-

tained by substituting (7), (8), and k=" - =0 into (10),
G' - 1% = w(mtb) = n({iY - K)

U= erm, 1B = iy = R = 7 (5 - 2)

Tr
(12)
oY = rK
ff =m+ b+ K,
Differentiat ing,
— - —
0 -mi-T 0 (; Ar i -t ]
a-n4i-% o 0 o (&-%)Ar
(13) t - .
=K o -r O AK 0
L 0 0 -1 ~1{jA(mtb) 0
L " . N

The Jacobian determinant

J = ((I-T)Llﬁ,r - %z)(T + ﬂ@ - g)>< 0

is negative for positive rates of inflation since i -afr = (mb)/K>0,
To keep the number of possibilities at a manageable level, I will omnly
analyze the case m > C here.

Premultiplying (13) by the Jacobian inverse gives



. -@-g)r(ﬁﬂ(a-g)m 7
AY (%Z - (I-T)Llﬁr)m' + nx(a - ‘1)157
r
(14) - 737] 72 .
AK ((1_21 - a(l-T)zlﬁ)AG' + (ﬁ. - %)K('rﬂﬁ)ay
r
A(mtb) _(ﬁ - %)é_l - (-4 fr )aG* - (ﬁ. - %)"ij

The signs of these multipliers are displayed in Table 1. The second equa-
tion in (12) shows that for a given interest rate both the demand for and
supply of money are proportional to Y . The interest rate is comsequently
uniquely determined by the equality of the money demand and supply. The
other results are straightforward.

To analyze the stability of these equilibria, the characteristic

equation of (10) in the neighborhood of long run equilibrium is given by

-8 - A n-8 n-8 s+ T 0
(Bt /0) - (-4 /B) (- kD) sk ~(emADY
0w« -1 -\ 0 0 ic/r -1.mf/r:2
0 =X 0 -7t 0
0 0 =M ~A =(1-7)7 0

After some manipulation, this reduces to

o+ ownl o (- 2)s ((++(5-)
+ "(‘” Bii~ i%)+ 'f(s-n))u (-r+ sil - 1%);{'

- —i%risy'w anti+ (yT+ ('m-s).zz+ si(L+ zz(a,))u 127\.2 ])'
r
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TABLE 1

Long Run Multipliers with Unemployment

G' Regime G" Regime

(n>0) (n20)
AG! by A" by
or 0 - 0 -
AY + + + 0
AK + + + +
A(mtb) + - + -

stable for n>0
stability stable unstable for n< 0
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which is of the form 0 = (M-ﬂ)(—a—bh-ckz) where a, b, and ¢
are positive- if T+ s8d - Li(a/r) > 0 and T <8 . Looking at the short
run equations (10), it can be seen that the first of these sufficient
conditions describes the usual assumption that an increase in Y raises
saving relative to Iinvestment. The second sufficient condition describes
the usual short run assumption that an increase in real government debt,
either through an increese in nominal debt or a fall in prices, réduces
saving relative to investment, With these assumptions then the model

is stable since the coefficients of

“am - (a+bmA - (b+ c-rv))\2 - c)\.3

have the same signs and

(a+bm(b+cm) - acn = ab + b2ﬂ+ bc«n2 >0,

If the government instead follows a G" policy, then the long
run steady state equilibrium follows from substituting (7), (8),MA

Keno - n=0 into (11):
G" = vy

r

A (1-7) (c+m), 17614 = ,,(;; - 9)
(15)
QY = rK

fxy=m+b+K.

These equations are recursive in Y, r , K, and mb , Differentiat-

ing,
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0 -T 0 0 Ar -AG
(1-«)»1[:-9% o o ol & (ﬁ-%)ny
(16) x = .
-K o -r AK 0
0 4 -1 -1/}A(mtb) 0

This Jacobian determinant
- - a9
|3 = v (1-m4lr -=£ <0

is negative and the multipliers are given by

Ar "'fr(“ - %)Ay -~
AY (92 - (-1 5"
17 - A% 1
o TiTl/ 2 ’ -
AK "r—zz - aﬁ(l-w).&l) A" + TK(ﬁ.-;:)A’)'
A(mtb) L(%Z - (1-w>zlax)(a—§-)m" - TK(&~%>A7J

Unlike G' policies, the multipliers are independent of = . The signs
of these multipliers are displayed in Table 1. An increase in G" re-
quires a higher tax base and hence higher income. $ince the interest

rate is determined by the debt financing policy, the capital stock must

be enlarged for the mafginal product of capital to remain constant., For
a given interest rate the demand for debt increases proportionately with
income. A heavier reliance on money financing reduces the interest rate.
With income fixed by G" , a larger capital stock 18 accordingly needed
to reduce the marginal product of capital, The fixed income fixes desired
wealth, so that the increase Iin K 18 offset by a reduced demand for

government debt,
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The stability of these long run equilibria can be analyzed by means

of the characteristic equation for (11):

-8 -\ -8 -8 T+ 8L 0
-(L- 12/6.) (-(2- 1?'zlfi) “(4- Lzlﬁ) -4, -(I-T)llﬁY
0=| -1-» 0 0 lofr -ioy/r?
0 ~m(l-7) = A ny Ly 0
0 n(l-7) “mr-A -(l-9r 0

= (?\+n){(l-'r){tY[is‘r+ h(i.s (ﬁ. -%)-l- ir+ s'a + 7\2 (r+ 8il -—?

- -i-c-ﬂz-lya T+ A(yT+ sil) + ?\.2.¢2§ .
r
Again using the assumption T+ s{i ~ ixt/r > 0, this 18 of the form
(?\+ﬁ)(-a =bh~- c?s.z) = 0 which we've seen previously is neceésary and suf-
ficient for the stability of the system with a positive rate of inflation.
With a negative rate of inflation, the system is not stable si,nce' the signs
of the coefficients of -aw - (a+bmA - (b+ (:1'7)7\.2 - c).a = 0 are not

all the same., The source of this instability can be seen from the last
two equatioﬁa of (11). In long rum equilibrjum G" - 7Y, 7y(mb) - m,
and (l-y)(m+b) - b will all converge to zero, Consider now if Y is

at its long run equilibrium level with G" = 7Y, so that m+ b =0 ,

If m 1s however slightly larger than 7(mtb) while b is less than

(1-7)(mwtb) , then m will fall and b will increase for a positive

rate of inflation but the reverse will be true in a deflation.
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A Model with Full Employment

The usual full employment interpretation of the IS-IM model assumes
that output is supply determined with employment set by the equilibration
(through the real wage rate) of the labor market, With an unchanging
relationship between the supply of labor and the real wage, output will

depend only upon the capital stock,
(18) Y = F[K] .

This closes the model by endogenously determining the commodity price,
though the level is time dependent in an inflationary situation, It is
consequently the endogenous rate of inflation w that 1s of interest

here. Following Tobin~Buiter, inflationmary expectations are modeled as

+ &

(19) #e=pm-r), >0,

The complexity of the analysis will force us to pay particular attention
to the special cases P = 0 (static expectations) and B = ® (perfect
foresight),

The short run analysis of (18) and (10) or (11) is well known , *
An increage in either @' or G" will increase both r and P , An
asset swap of M for B raises P and lowers r . Income is fixed
in the short run by the given capital stock,

The long run equilibrium with G' policies can be obtained by

combining (12) and (18) to determine r , K, and 1w :

*For G’ policies, I again must assume that T <s ; 8o that an increase
in mw+b (through a fall in P ) reduces saving relative to investment.
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G' - 1F[K] = m({iF[K] - K)

L (-7 (xtm), 1/0)0 = y(i-a/r)

(20)
OF[K] = rK
m+ b+ K=Y,
Differentiating,
0 m(l-gxr) - K - 4Y (JDT Ar-l -AG!
- ~ - s Hea-2
(1 T)Llu 5 0 (1 T)Llu 0 AK (u 1_)A»‘.\"
(21) T = .
-K {(a-1)r 0 0 Am 0
0 1-0 0 1{|A(mtd 0
! o o | Knuied B IR

The sign of the Jacobian determinant

|3] = (=m) &G0 (1-0)x (GY - K) + K(™r - (1 - {ir))] - a(l-a)y(iY - K) /r

depends upon the sign of T - m(l- ir) , which describes the effect of
an increase in K on the funds available to support G' --increased tax

revenue plus capital gains on a changed stoch of debt. The solution of (21)

is given by
&r T (1-a)(1--r)r£1{1w' - (1-a)rY(G.-cx/r)2A7
AK -1 -(1-1)L1uxac'+1c¥({i-;) Ay
@2 T
Am (1-a)(-(1-¢)£1fm+9rz)ac' -K(ﬁ-% (- m(l-{))ay
_ 2
A(mtb) (1- ﬁr)tlﬁl(bc' - (1~ ﬁr)KY(ﬁ -i.—z) J



16

If m - nw(l-{ir) is positive, then |J| 1s negative and the signs of
the multipliers are as displayed in Table 2, If T - m(l-{x) 1is nega-
tive with |J| still negative, then An/Ay would be positive rather
than negative. If |J| is positive, then Aw/Ay would be negative and
the signs of the remaining multiplier would be the opposite of those in
Table 2. The most striking resuit is probably that an increased moneti-
zation of deficits raises the steady state rate of inflation onl& in a
rather restricted region of the parameter space,

For stability analysis the characteristic equation of (10), using

(18) to replace Y and (19) to replace w, is

r+8ir-8s-Aa n-s8 n-8 m+Db 0

“Thys (- Ly/8) 1= (b= Ly/B) (A= £y/8) (LM OY -(L-m)4 Y

O= {a-1)1 -\ 0 0 0 -iX/r
-Tyr -m-A 0 -m(1l+ A/B) 0
“1(1-7)r 0 “Tt=2 -b(1+ A/B) 0

- #(1--r)ﬁlay(x+n) -1 (1-t)8 (arkb) -%‘(w -l - i)

+A[-8 (m+b)+-“:—“- 1(1-Q) (mtb) - LR(T+ 8 (f = 1/5)) ]
+ A2 -ut- b+ 1K/r] = (A/B) (s-1) (@+b) ((1=0) i+ N)
+ Zoam) (1-ayms + (m+ 14, (b)IN+ ST (1-0)me - (mkd)mh

= ((wkb) L, /8) (e + m(1 - {r)) - am/G+ M(4K+ (mb) L, /D)) .

This is formidably ambiguous, even for extreme values of B .

G" policies are more restrictive and yield more definite results.
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TABLE 2

Long Run Multipliers with Full Employment

G' Regime G" Regime
(tr -n(l-{0r) >0)
8" by " by
be - - - 0
AR + + + 0
An + - + -
A(mtb) ? ? ? 0

B=o : unstable
B=0 : stable if
m> 0 and

atability ambiguous
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The long run equilibrium can be described by the combination of (15) and

(18):
G¢" = TF[X]
L[ (1-7) (r+m), 1/010 = 7(6. - %)
(22)
OF(K) = rK
GF[K] =m+ b+ K.
Differentiating,
0 -1r 0 0— [ A i i ~AGY i
a-nLi-Z o a-n4a of| & (»-9. A)
(23) 172 e - r
-K (a-Dr 0 0 An 0
0 Ar ~1 0 -1 m+b 0
i o ] inaiktd NN R

This Jacobilan determinant

| 3| = “rT(l-T)4 (K > 0

is positive and the multipliers are given by

Ar i F(l-cx) (1~-71) -rzlfmc" )
AK L |-a-m zlﬁmc"
(24) = TET .
Art -(l-a)((l-'r)'rtlﬁ-cxr/r)m"-r-rK(G-a/r)A‘r
A(mtb) (1= {r) (l-w)tlﬁ.m"
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The signs of these multipliers are collected in Table 2., The level of

G" fixes the needed tax revenue and hence K « A higher K 1implies a
lower marginal product of capital and real interest rate; financial
market equilibrium requires a higher rate of inflation to offset the

lower real return. The change in debt depends hpon whether the demand
for debt rises or falls as the capital stock increases, Since K and

r are fixed by G" , a change Iin ¥ only affects the rate of inflation.
An iIncreased monetization of deficits leads to a higher stock of money,
vhich will be held only at a lower 7 (and nowinal yield),

The characteristic equation of (11), using (18) and (19), is

s(fir = 1)+rT-A -8 -8 -{xtb)A/B 0

Shyt = (= /D) 1= (A /B (= Ly/B)  ~(-malY  -(1-m Y

0 = @-1)i-»a 0 0 0 1K/
-Trr ~(1=y)m=-A YAl 0 0
~r(1-7)r (1-A)mw ~ym-A 0 0

= (7\+1’f)(1-‘|')l:1fﬂ’%_5[r8‘1'+ AMrrt+s(ir-1)) - 7\.2] - (7\.+ﬂ)%‘?-[i'rl((-7+ 4- Lzlﬁ)

- ME( 4+ 4= 4, /8) fr+ (=T RY (L (1-a)h+ 227
with perfect foresight (B = ») , this reduces to
154 a 2
0= (\+m) (1-T)£1ﬁ,Y-;_-[rs'r+ AMrT+s(fir - 1)) -2"1,

which is an equation of the form
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0 = (W) (-a - b+ A2)

= -anw - (a+ b\ + (w—l:u))s2 + 7\3

vhere a i8 positive and b ambiguous, This is clearly not stable with
n>0., For n< 0, wb>0 implies b< w< 0, which implies
a+bn> 0 so that the model is again umstable.

With static expectations (B — 0) the characteristic equation

is dominated by

0 = (Atw) (mib) {LTK(y - £+ 12/{;) + AM-1(1-0) (1--r).elﬁy

+ 1RA, + 1K(4 - 4 /D /] = AZ(1-m) 4 XY

which 18 of the form

0 = (6Hm)(a+ ba+ ch?)

= an+ (a+bwA + (b+ cﬂ))\.z + cha

where b and ¢ are positive and a 1is proportiaﬁal to y - (&£~ .Gzlﬁ-) ’
the difference between the fraction of a deficit that is money financed
and the marginal demand'for money out of an increase in wealth, If

y> A4 - Lzlﬁ. , then the model is stable for m> 0 and unstable for

m< 0, The model will be unstable if y < £ - Lzlﬂ , since anm will

be negative if w> 0 and a + bm will be negative if n< 0,
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