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What is the relationship, if any, between higher govern-over the near future may well be indicative of such a re-
ment deficits and interest rates? Do permanently highegime change.
deficits necessarily imply that real interest rates will rise”? ighlighting the Tax Distribution

Or can higher deficits be financed by more governmenﬂl. O ; : . .
: : . : - o issing in the debate thus far is a discussion of the impor-
borrowing without crowding out private capital, driving up Jance gf the distribution of taxéslo see its importanc<|eo

: : A,
interest rates, and producing high inflation? These quer\él_e can relate this discussion to Wallace’s (1981) analysis

tions have been addressed in three articles published p :

viously in theQuarterly Review and reprinted in this issue. OF 0P€N market operations. Wallace shows that open mar-

(See Sargent and Wallace 1981, Darby 1984, and Miil elr<et operations will not affect either real or nominal vari-
g ! y ’ ables under the following conditions:

and Sargent 1984.) Missing from the earlier discussion,
however, is adequate consideration of the role played by a. The time path of government consumption is un-
the distribution of taxes among economic agents. This pa-  changed.

per attempts to highlight that role by showing that if the b The time path of the deficit (defined as inclusive of

distribution of taxes is allowed to vary, it is feasible to fi- interest payments and inflation-tax receipts) is un-
nance a larger deficit by borrowing without affecting the changed.

interest rate. Moreover, it is not the level of the deficit per
se but the distributional impact of its financing that may af-
fectinterest rates and hence the ability to finance the deficit
by borrowing. In general, condition b implies different time paths for total

direct taxes and hence different time paths for the deficit
The Debate Thus Far

; . . . . defined as government consumption minus direct taxes).
Before going further, let us briefly review the main pomts( g P )

X . ™ And yet, real or nominal variables need not be affeéted.
of the earlier arpcles. Sargent and Wallace (1981) consider i contrasts with Miller and Sargent's (1984) analy-
an economy with a constant real growth ratehere the

p ven deficit (defined sis in which such a result does not obtain. In their analysis,
government attempts to finance a given deficit (defined agigner deficits will change the real interest rate and may
the excess of government consumptiprover taxest,

both it of ith 9 bear well make it greater than the real growth rate even if ini-
oth per unit of output) with money and interest-bearinga (under a different deficit regime) the real interest rate

bonds. They show that if the real interest rate on bonds ;g |ass than the growth rate. The key to this difference is

exceeds the r?romnhbraj[ef ¢ Y)t’)lth?:n quﬁlicy of ﬁ]f(g.d condition ¢, the distribution of wealth among agents, which
money géowt ; nfﬁlay € infeasiie. 0}[ '"t ehsum fo "eCtin turn depends on the distribution of the total tax burden.
taxes and the inflation tax on money falls short o governgn the Miller-Sargent analysis, the distribution of taxes

ment corlmlsumptlopr,] theP the Igve!”of bongshpedr' unit ofycross generations is fixed; consequently, changes in defi-
ogltpqt wi grova without c':m't andwi Iexcrtlee tle rl]spos-f cits induce changes in lifetime wealth distributions and in-
able income of savers. Consequently, the only choiCe 10fg e rates. However, if a change in the deficit is accom-

mrc])n(;tary pqlicyés whe? to ’mongetiée the (Ijebt'rather than,anied by a change in the distribution of taxes such that the
whether. Using Samuelson's (1958) overlapping generggeq ity distribution is maintained, then interest rates need
tions model, Sargent and Wallace construct some illustrg; i pe affected.

tive examples in which they show that a tight monetary
policy maintained for some time and then followed by Assumptions and Propositions
monetization of the debt may lead to uniformly higher in- In order to highlight the importance of the tax distribution
flation than a more accommodative policy held for thein this debate, | need to use an economic model where the
same length of time and followed by debt monetization. arguments of the earlier articles apply and where the tax
In his response to Sargent and Wallace, Darby (1984dlistribution can be examined. For these reasons, | will
argues that if the real interest rate on bonds is less than theork with a version of Samuelson’s (1958) overlapping
economy’s real growth rate € v), then the government generations (OLG) model that is similar to the one used
earns positive seignorage on bonds and never needs to d¥- Sargent and Wallace (1981).
viate from a policy of fixed money growttSéignorage is Using this model, | will demonstrate that under certain
revenue the government earns from issuing money anebnditions the interest rate need not be affected by a
bonds.) Since Darby finds that empirical evidence for thechange in the deficit. | first assume that government con-
U.S. economy over the period 1926-81 favors his assumgumption exceeds total direct taxes. Then, without loss of
tion, he concludes that the Sargent-Wallace argument is ngenerality, | assume that the growth rate is zero and con-
empirically relevant. struct an equilibrium in which the real interest rate is neg-
In their reply to Darby, Miller and Sargent (1984) ar- ative. (This is consistent with Darby’s assumptior; y
gue that historical evidence from a given regime of averwith y = 0). In the context of my model, | then prove the
age deficits associated with the real interest rate being le#sllowing propositions:
than the real growth rate does not mean that the Sargent- | 5 higher level of government consumption with
Wallace argument is wrelc_avant. They point out that in an unchanged total taxes can be financed by debt
economy where the real interest rate depends on (among alone at an unchanged real interest rate.
other things) the deficit, a change to a different regime in-
volving higher deficits per unit of output may well push
the real interest rate above the growth rate. When this hap-
pens, the monetarist arithmetic of Sargent and Wallace
will indeed be unpleasant. Miller and Sargent argue thagFor simplicity of argument, the propositions are solely
the rather large deficits projected for the U.S. economyoncerned with debt finance; fiat money is not included in

c. The distribution of wealth among agents is un-
changed.

o Alower level of total taxes with unchanged gov-
ermment consumption can be financed by debt
alone at an unchanged real interest rate.



the model. The Appendix shows that fiat money can be in-
cluded without affecting my conclusions.)

The Model

Here | describe the OLG model selected. | consider afrhig says that the savings of the young agent at tifthes
economy with a constant population composed of ageniggents endowment less current taxes and consumption)
who live for two periods. | assume that ateach trd, 2, st equal the market value of debt sold by the govern-
.- ) asingle agent is born (the yound)awho is endowed  yant ot since holdings of government debt are the only
with w units of a nonstorable commoditytsind who has  t5rm of savings available for young agents.

no endowment in the second perfolihe old agent at Equations (1) and (7) describe the sequence of interest

who was bom at - 1 and is now in his or her second 5teq'and government debt, given some assumptions about
(fln_al) period, has}, units of government bonds, eqch of taxes and debt supplies. First, suppose that
which represents a claim to one unit of tibe®nsumption.

| use the following notation: 8) =1, t=12,...

= (1-oy[w-r(t)]
+ [orm(t+1)/(14)].

g = government consumption 9 =1 t=12,...
(assumed to be constant over time)
andd, is taken as an initial condition. Then the solution

¢{0) = consumption at of the agent bom at date is described by the following equations:

T4t) = lump-sum taxes at on the agent born at dat

olng(t) + (1-o)Ing(t+1) =the utility function of the (10) 1 +r=o0t/[(g-1,—1p) + d — (1-o)(w—1y)]
agent born a 0 <o < 1 (1) dy = 0nl(g-tt) + d]
r, = the real interest rate on government bonds + [(g—t,—1,) + d, — (L-o)(w—,)].

fromttot+ 1.

o We now make two assumptions:
The government budget constraint is
(12) 0<t<[(g-t)/(1-0)] - (w-1)

1) g+d =10 + 1) + [d.o/(14)].
(13) w>g>1 +1,

This says that government consumption and the debt obli-
gation to the old agent at tintanust be met by taxes on Under these assumptions there exists a positive, locally
the old agent at, taxes on the young agenttaind the  Stable fixed point to the difference equation (1%)rhis
proceeds of new bond sales to the youny at may be seen by puttind = d,,, = din (11) and solving

The young agent dtmaximizes utility, subject to the for d. This leads to the following quadratic equatiordin
following lifetime budget constraint:

(14) d*+dg-1, -1, - (1-o)(W-T) - a1,
@ G+ [aEr D)) - oot
=w = g(t) — [t(t+1)/(1+4)]. =0.

Given the log-linear specification of the utility function, the By virtue of (12) and (13), it can be shown that equation
consumption demands for the young agent are given by(14) has one negative root, which is not economically rel-

_ evant, and one positive rodfwhich can be shown to be
@) a® =ofw-1(t) - [tt+1)/(AH)]} locally stable® From (10) and (11) we also have

@) qt+l) = (1-o)(1+) (15) 1 +r=d/(0-1,—T,+d).

*{w = 1) - [t (t+1)/(1+)]}-
) ] , The steady-state interest rat@ssociated with the positive
The old agent at time cashes in bond holdingh, pays (oot d of (14) is therefore given by
taxesrt,_,(t), and consumes the rest. So the old agent’s con-

sumption demand is (16) 1+r=d/(g-t—1,+d) < 1.

(B) ¢ =d, — T4 Hencey < 0.
i It can be seen from (14) thdtdepends not just on to-
The consumption demands of the young agent (3)~(4), th@y taxes ¢, + 1,) but also on the distribution of total taxes
old agent (5), and the governmepall at timet, must sat-  a¢ross the young and the old agents. Consequently, from
isfy the economy’s aggregate resource constraint at (16 it follows that the interest ratealso depends on this
distribution. Thus, it is possible that an increase in govern-
6 o) +c,t)+g=w ment consumptiog with no change irotal taxes (so that
i o . the deficit is permanently higher) may be offset by a
By virtue of (1), (3), and (5), the above equilibrium condi- change in the distribution of taxes in such a way that the

tion can be rewritten as interest rate does not change.

() du/(lHr) =w - 1) - ()



different. That is, it is not possible to affect interest rates

Increasing Government spenaing without affecting the wealth distributioh.

Without Changing Total Taxes or Interest Rates

I now use the model to demonstrate my proposition thaCutting Taxes Without Changing

government consumption can be increagielas long  Government Spending or Interest Rates

asg'<w) with no changes in total taxes t; = 1,+1,) by | now demonstrate my proposition that, for a given level

issuing more debtd( > d) at an unchanged interest rate of government consumptiog it is possible to finance a

(r=r. higher deficit resulting from lower total taxes tt5<t,+
Suppose that initially the economy is in a steady state,) by issuing more debtl{ > d) at an unchanged real in-

with d andr given by (14) and (16). L&y, 17, andt; be  terest rater(’ =r). As in the case with increased spending,

new levels of government consumption and taxes wherehe idea is to distribute the tax cut between the young and

the old in a way that does not affect the wealth distribution

a7 w>g>g and hence does not affect the interest rate.
, Suppose that the economy is initially in a steady state
(18) 7 =1+ (-9l - [or/(1+)]} with d andr given by (14) and (16). Consider the follow-
(19) =1, - (G-9)/r{1 - [or/(1+)]}. ing alternative tax scheme that holds government consump-
tion fixed:

Obviously,t; + 5 = 1, + 1,, SO there is no change in total .
tax receipts. However, the distribution of the tax burden(25) 71 =1, + (At/r)
is different. The new policy calls for reducing taxes on the, 7=t — (14+)(A
young and increasing taxes on the old (note thab). It (26) 72 =7, = (Ln)(ath)
can be verified that this scheme leads to the same steadyhereAt > 0. Obviously,
state interest rate as before (hamelgnd to a higher lev- o7
el of government debt. Stability of the difference equation( )
system for government debt and the interest rate is guar-
anteed ifoe > 0.5 for anyg’ > g. (Of course, we must have
g < w) This can be verified by checking that conditions
(12) and (13) continue to hold faf, 17, andt;. (Figures " , _
1-3 illustrate the solution.) (28) 1y + [/(AH)] = 1y + [r(1H)].
The tax scheme (18) and (19) has the property that i , . . .
distributes the burden of financing the higher level of gOV-Hﬁgeceffr:tr-St(-al?i?)?jotngeosn;?enllg\tl:/%rr] (Vt‘)"eucgsslér)‘;‘gecéeﬂé?m
elrg mer;]t consumrp])tlor;]equalllyhbstwien' thebyoung and thgon (25) s%vings will increase byAs/r. This inczaage in
old, in the sense that the wealth distribution between young™-"'. \“~/: : .
and old is unaffected. If we let{c,) be the steady-state avings will accommodate exactly the additional debt that

consumption allocations between the young and old, the2S t© be issued to finance the tax cut, and the interest rate
in the orFi)ginaI equilibrium young will be unaffected. This is simply the Ricardian doctrine

(which says that the choice between tax and debt financ-

,” "y — _
W+, =1,+1T, - AT<T, +1,

This tax scheme keeps the wealth of a young agent un-
changed at the previous interest rate, since

- . ing of government spending does not affect interest rates
(20) & =ofw-1, - [t/(1n)]} and consumption allocations) in an OLG framework where
(21) = (1 o)(1+){w — 7, — [T/(1H)]} the tax cut is distributed among the agents in a way that
G 1

does not affect wealth distributions. (Figure 4 illustrates
Equations (20) and (21) are simply the steady-state vethe solution. In fact, a stronger conclusion can be demon-
sions of (3) and (4). In the new equilibrium, sincis the  strated in the context of my OLG model, as shown in the
same, we have accompanying box.)

,_ ot [ Conclusion
(22) ¢ =ofw-1 - [/} | conclude that the proper argument for the monetarist
(23) ¢ = (L-o)@+H)}w -1} - [t/(1+)]}. arithmetic debate seems to be that it is not higher deficits

per se that may alter the interest rate but, rather, how the
Noting that in a steady-state equilibrium the wealth of theburden of financing these higher deficits is distributed
old agent is simply equal to that agent’s consumption, weiCross heterogeneous agents. Equation (21) shows that the

get ratio of the wealth of the old agent, which is simply that
agent's consumptiom, to that of the young agent,— t, —
(24) {w-r1, - [t/JA+H)]Yc, [t,/(1+1)], is related only to the interest rate. Consequently,
= {w - — [ ¢ as long as the distribution of wealth is unchanged across
1 CZ alternative equilibria, the interest rate cannot chdnge.
= U[(A-o)(1+)]. According to my model, the Miller-Sargent conclusions

(that a shift to a different regime with permanently higher
This shows that the ratio of the wealth of the young agentieficits will raise the interest rate and may make it exceed
to that of the old agent is unchanged. In this sense, ththe growth rate) do not follow when the distribution of
wealth distribution is unaffected by the higher deficit, andwealth is held constant. The model shows that a higher lev-
the interest rate is unchanged. The relationship in (24) alsel of government spending can be financed by debt alone
shows that if the interest rate is different under two differ-at an unchanged (and negative) interest rate and with un-
ent deficit regimes, the wealth distribution must also bechanged total taxes, provided the distribution of the tax



burden is adjusted to maintain wealth distributions. In theles of heterogeneous agent economies with overlapping generations in which the dis-

i i i ution of taxes across agents clearly matters. Finally, the model referred to in Miller
mOdeI’ this requires reducmg taxes on savers (the younqz]d Sargent's reply (and described in Miller 1982) is also an OLG model.

and increasing taxes on dissavers (the old), but leaving t0- For a number of reasons, I did not select another type of model commonly used

tal taxes unchanged. Thus any actual effect of higher 90\)0 analyze the effects of deficit policies—that is, representative, infinitely lived agent
! odels. In this type of model, all agents are identical, so the tax distribution can't be

ernment Spending oninterestrates may arise because dis fled among different agents. Moreover, the real interest rate cannot be below the

butional impacts are not being controlled for and not sim-growth rate ( « v), so neither Darby’s argument nor part of Miller-Sargent's counter-
T . [ f argument would apply. In addition, in this type of model (at least within the class
ply because the deficit is hlgher. Slmllarlyv acutin tOtalwhere the representative agent has a constant rate of time preference), the interest rate

taxes can be financed by debt alone at an unChanged (a_ladxed, so Miller-Sargent’s argument that higher deficit regimes result in higher real

: H : R rest rates wouldn't apply.
negatlve) interest rate’ prOVIded taxes are cut (and ralseﬂ)e These points about representative, infinitely lived agent models can be demon-

on individuals or groups in a manner that precludes distristrated in the following way: In such models, the economy consists of a representative,

1 i i i 1 infinitely lived family which maximizeS;_8'U(C,), whereC, is total consumption,
butional ImpaCtS' In the mOdeI’ this requires cuttlng taxe% -) is the utility derived in period, B is ata)iscount factor, and O < 1. If r, is the

on savers and raising taxes on dissavers to maintain th& interest rate fromto t + 1, then a necessary condition for utiity maximization is
wealth distribution. Here again, any actual effect of tax cuts MRS, G = UCHBUG.) = 141,
on interest rates may arise because distributional impacts S o

are not being controlled for and not just because the deficithereMRSis the marginal rate of substitution betwe@randC,,;. As an example,

is higher. suppose thdt(C) = In C and that a steady-state solution exists wi@&re= (1+y)C,

IS nig ' . . so that the economy is growing at the ratelhen the steady-state interest rate
In the Sargent and Wallace article as well as Miller andbiven by

Sargent’s, the authors implicitly assume thqt notonly are . _ C.JBC, = (1)

total taxes fixed but that taxes on each individual or group

are also fixed. Thus, alternative levels of the deficit correince 0 <B < 1, it must be that >y and, further, that the steady-state valu &f
’ independent of the government’s budget policies.

spond to _altem,atlve Ievgals of goye_rr_lment Consum_ptlon' 4Salrgent and Wallace (1981) allow for storage with constant returns to scale. The

However, if an increase in the deficit is due to a cut in to-real return on bonds then cannot fall below the return on storage, though it may rise

tal taxes with unchanged government consumption the?ﬁove the return on storage. | exclude storage so that the real interest rate is free to
] . i ! ° ~change with the policy regime.

p_re_sumably the ta).( cutis made in some fashion tQ al! In- SLocally stable means that if the initial level of debk is not too far fromd, then

dividuals each period. In either case, the wealth distributhe sequence of debts determined by equation (11) always convetjesttbecomes

tion will be affected and, along with it, the interest rate. 9 _ _ o . _
e . > .. Y Proofs of this assertion and others in this paper are contained in a Technical Ap-
When the deficit is higher, maintaining the wealth distri- pendix available on request to the Research Department, Federal Reserve Bank of

bution requires a change in the distribution of taxes, invinneapolis.
which case the interest rate need not change. The Sargent- 7This_ result par_allels the resultin moc_iels v_vith representative, infinitel_ylived agents

. . In which increases in government spending simply crowd out consumption one-to-one
Wallace and Miller-Sargent assumption about taxes malut do not affect the steady-state interest rate or the capital stock. The difference here
be more relevant for the recent across-the-board tax cuisthat because of the OLG framework, the interest rate can be positive or negative.

: H H 8Obviously, it is also possible to have alternative equilibria with identical deficits
than my pwn _assumptlon of taxes belng raised on On_gnd different wealth distributions and hence different interest rates. This can be obtained
group while belng lowered on another. Nevertheless, thisy simply changing the distribution of total taxes between the young and the old. Recall
should not detract from my theoretical point that it is notthat from (14) and (16), the steady-state level of debt and the interest rate depend also

.. L . . on the distribution of taxes.
the level of the deficit per se but the distributional impact
of its financing that may affect interest rates and hence the
ability to finance the deficit by debt alone.

Thus, the level of the government deficit is a very in-ADDENAIX:

adequate measure of the impact of government budget potglaiing Money to the

icies on interest rates. Higher deficits can be associate ; :
with higher, lower, or unchanged real interest rates by suit-9 ver /H,Dﬁ Ing Generations Moce!

ably manipulating the wealth distribution through the tax
system without affecting total taxes. As a result, we cannot,

in general, draw a connection between aggregate measurgs imoli bout the i fth distri
of government activity and interest rates without consider. © SIMPlify my argument about the importance of the tax distri-
ution for the discussion of deficits and interest rates, | omitted

ing the distribution of wealth. Thus, when the real interes oney from the overlapping generations (OLG) model used in

rate is less than the real growth rate (or, in my analysisy, anaiysis. But it is not difficult to include money in the mod-
when the real interest rate is negative, since | assume the' as is shown here. First, | show that when money is substitut-

growth rate is zero), higher deficits need not raise interes{d for government debt, my two propositions still hold. Second,
rates and impair the government’s ability to use debt fi{ show that when both money and bonds are included in the
nance. model, the propositions hold as well.

The Model With Money Only
Even though the OLG model does not contain money, it has the
following (possibly surprising) implications for money finance

LIn the ensuing discussion, keep in mind ttieftcit is defined as government con- of the deficit:
sumption minus direct taxes; interest payments on the debt and the inflation tax on mon- ) ) . .
ey are not counted. This definition is consistent with the usage in the previous article® AN iNncrease in government consumption with unchanged
21t should be stated that my analysis is different from Wallace 1981. The deficit total taxes can be financed by money creation alone at an
policies examined here are not just asset exchanges. Government consumption may be unchanged inflation rate.
different, which must lead to changes in private consumption, although it may or may . .
not affect interest rates. e Acutin total taxes with unchanged government consump-

3| have selected an OLG model because this type of model can yield arealinterest  tion can be financed by money creation alone at an un-
rate that may be above or below the real growth rate and can vary with different deficit Changed inflation rate.
policy regimes—so Darby’s and Miller-Sargent’s arguments would apply. Moreover,
OLG models have heterogeneous agents, so taxes can be distributed differently among |t js not difficult to understand these results if we remember

them. It also seems clear to me that the authors’ previous discussion is carried out j P . . .
the context of heterogeneous agent models. Sargent and Wallace 1981 contains exeﬂ]—at a posmve level of govemment debt with a negatlve real in-



terest rate is equivalent to a positive level of real money balances Assuming that the poor agent has the same preferences as the
and a positive inflation rate. We simply assume that all governrich, the demand for real balances is given by

ment debt is in the form of fiat money, of which the initial old

agent hadvi, units. We then identify government dedytwith (A6) demand = (Lle))y = M/p, = supply.

M../p; and the interest rate 1 f with p/p,.,, wherep, is the

price level at timet. The government budget constraint (1) as-  In combination with (A4), the time path of price levels is de-
sumes the form termined by

(A1)  g=14() + 7® + [(M,— M_)/p]. (A7) p=1HOM_/1-o)y, t=1,2,....

Then, under the same assumptions as before, namely (12) afitie government budget constraint is modified to
(13), there will exist a stationary monetary equilibrium with
(A8)  g+d =1(l) + 7 4(t) + [t/ (1H))]

+ [(M; = My)/p].

Or, equivalently,

GivenM,, equation (A2) witht = 1 determines the initial price (89) {9~ [taial + 4
0 - —
level. The inflation rate (which will be positive, since 0) is =10 * 1) + [dd/(1H)].

given by (A3); it determines the entire price sequence. The mon]-_h_ . ially th int (1 h
ey supply path is determined by (A1) or (A2). The propositions NS IS essentially the same as constraint (1), except what was
eviously referred to as government consumption should now

about debt finance in my analysis can now be translated in ter - X
e reinterpreted as the excess of government consumption over

of money finance. . , . . .
the inflation-tax receipts from money creation. However, since

The Model With Money and Bonds none of that analysis involved changié@r taxes on the poor

Fiat money can also be easily included with government bondagent, the results hold.

in the OLG model without affecting my conclusions. | do this

in a manner that parallels Sargent and Wallace 1981. | assume

that in each period another agent is born whoyhasits of en-

dowment in the first period and none in the second period. Thdeferences

old agents at date 1 hold, units of money (in addition to gov-

P ; arby, Michael. 1984. Some pleasant monetarist arithnfesiteral Reserve Bank of
emment b(\)la?]S)a andt tge govemnment pursues a pOIICy of fixed Minneapolis Quarterly Review 8 (Spring): 15-20. Reprinted in this issue.
money gro » denate m’ Miller, Preston J. 1982. A monetarist approach to federal budget control. Research De-

partment Working Paper 210. Federal Reserve Bank of Minneapolis.
(Ad) M =(Q1+#)M_,, t=1,2,.... Miller, Preston J., and Sargent, Thomas J. 1984. A reply to Dé&dujeral Reserve
Bank of Minneapolis Quarterly Review 8 (Spring): 21-26. Reprinted in this is-
| then assume that > >y, so that the second agent is much < Slue' ol A 1956, An oxact ion ol of inferest with or vih
. - - Samuelson, Paul A. . An exact consumption-loan model of interest with or with-
poorer than the fII’St, that bonds are Iarge-denomlnatlon Obhga' out the social contrivance of monegaurnal of Political Economy 66 (Decem-

tions which the poor agent cannot afford (but the rich can); and  ber): 467-82.

(A2) M./p=d
and
(A3) p/pe=1+r

that Sargent, Thomas J., and Wallace, Neil. 1981. Some unpleasant monetarist arithmetic.
Federal Reserve Bank of Minneapolis Quarterly Review 5 (Fall): 1-17. Re-
(A5) 1+r1> l/(l+9). printed in this issue.

Wallace, Neil. 1981. A Modigiliani-Miller theorem for open-market operatiémseri-
. . can Economic Review 71 (June): 267-74.
That is, the real return on bonds is greater than the real return

on money. Finally, | assume that intermediation between large-
denomination bonds and small-denomination currency is prohib-
ited and that the poor agent never faces any taxes. Under this sce-
nario, the markets for money and bonds will be completely seg-
mented—that is, the rich hold bonds and the poor hold money.



Figures 1-3

Increasing Government Spending With
the Same Total Taxes (1} + 1, =1, + 1,) and Interest Rate

Figure 1 Higher government spending reduces

feasible consumption allocations, given Figure 2 At the same interest rate, the new tax
the economy’s aggregate resource distribution reduces an agent’s consumption,
constraint ¢, + ¢+ g = w. given the agent’s budget set,

c,+ [c/(1+nN] = w—, - [t,/(1+N].
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Figure 3 The equilibrium interest rate is unchanged
with higher government spending and
the new tax distribution.
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Figure 4

Cutting Total Taxes (t/+1, <71, +71,)

"

Without Changing Government Spending
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For Every Deficit, Taxes Can be Distributed Such That r < 0

My overlapping generations model can also be used to demonstrate
that for each new deficit, there is a way to distribute taxes such that
the new equilibrium interest rate remains less than zero. Suppose
that a constant stream of government consumption g and total taxes
7 are given such that w > g > 1. Then there exists a distribution of
total taxes among the young and the old [t(f) and 71, ,(?),
respectively, such that t(f) + t.(f) = t] which will support a
competitive equilibrium with a negative real interest rate and a
positive level of debt. (The construction of such an equilibrium is
depicted in the accompanying figure.) Thus, in the face of a
changing deficit, even if the old interest rate cannot be sustained as
an equilibrium, it is always possible to sustain a new—and still neg-
ative—equilibrium interest rate without changing the new level of
total taxes.

" Second-Pariod

Consumption

slop-e = ={1-r}

| izl
Endiwment
(e O First-Parica
Consumption
After-Tax Endowment —=-&___ c,
=, —) Meaw Atter-Ta Budge! Sel
Endawment
[ |

— Dellch Spending -
friegh 5

Changing Tax Distribution
.\fanrml axes T,

Market Equilicrium _
inilial

.0 CFirsi-Peciod

Afer-Tax Endowme

o=, ) Budgel Sel

1

pion



