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This paper surveys some alternative monetary mocdels from
the point of view of their implications for the effects of differ-
ent open-market policies--different portfolio strategies for a
consolidated government-central bank. The models examined share
the feature that positive nominal-interest, default-free securi-
ties and zero nominal-interest government money can coexist; i.e.,
there can be rate-of-return dominance of government money. The
devices used for generating such rate-of-return dominance are not
novel; they are money-in-the-utility-function, cash-in-advance
constraints, and legal restrictions. These devices are examined
in the context of alternative background intertemporal settings--
prototype representative, infinitely-lived agent models and proto-
type overlapping generations models. Although the above devices
for generating return dominance of government money have often
been criticized, the models I will be surveying continue to be
used because they and closely related models seem to be the only
ones available that are simple and coherent enough to permit us to
describe the welfare consequences of alternative open-market
policies. Before I summarize those welfare consequences, it is
necessary to describe more precisely the class of policies
studied.

In models with rate-of-return dominance, different
government portfolio strategies imply different streams of profits
on the portfolio or, equivalently, different streams of government
interest payments. That being so, a complete description of a
policy requires a description of how these profits are used. I

will examine different portfolio strategies holding constant real



government consumption and real direct taxes and, hence, the real
net-of-interest deficit.’ Among such policies, the higher are
earnings on the government's portfolio, the greater the rate of
decrease in outstanding government liabilities, and, therefore,
through lower inflation, the higher the real return on government
money. I focus on this class for several reasons. First, since
policies in this class have been studied in only some of the
models I survey, some common implications of all the models have
not been emphasized. Second, since these policies do not call for
adjusting direct taxation, their implementation requires only
voluntary exchanges between the government and the publiec. Third,
this class of policies allows the government, through its own
lending, to arbitrage between its money and higher yielding assets
and, by so doing, drive down the yield differential.’ Such arbi-
trage is an obvious kind of policy to study in these models be-
cause it resembles what private agents or intermediaries would do
on their own if the models allowed privately issued liabilities to
play the role that the models assign to government money--allowed
privately supplied liabilities to yield utility, or allowed such
liabilities to serve as cash in cash-in-advance models, or did not
include legal restrictions.

I further limit policy by imposing two restrictions.
First, I impose a nonnegative real net-of-interest deficit, which
rules out deflation financed by direct taxation. Second, I assume
a positive initial nominal stock of ocutside money and require that
policies be consistent with a positive value of this stock, which
is a way of requiring that the existing monetary system be main-

tained.



Finally, although this is a volume on business cycles, I
will conduct the analysis entirely in terms of stationary and
nonstochastic models and stationary policies because such an
analysis is sufficient for bringing out the main similarities and
differences among the models. As this suggests I will not address
questions concerning time consistency, a topic which is dealt with
in another essay in this volume.

In all the models examined, a difference between the
rate of return on nonmonetary assets and that on money is distort-
ing. In the representative agent models, although utility of the
agent is higher the lower is this rate-of-return difference, the
above two restrictions do not allow complete elimination of the
difference. For such models, I show that policies with some
government lending dominate a policy without such lending. The
results in overlapping generations models are similar, but less
straightforward for two reasons. In those models, policies in the
class studied have distribution effects. Also, in them policy
effects depend in part on whether or not the model allows steady-
state equilibrium interest rates to be nonpositive.

For the class of policies studied here, the qualitative
results do not seem to depend on the way rate-of-return dominance
is produced in the different models. That should not, however, be
taken to mean that how we account for rate-of-return dominance is
in general unimportant. For other policy issues, the different
models may have quite different implications. Also, the common
conclusions concerning the effects of different government port-

folios could conceivably be the result of a common flaw in the way



all the models produce rate-of-return dominance. This matter is

taken up briefly in the conclusion,

1. Money, bonds and steady-state seignorege

Many of the results reported below are directly trace-
able to the possibilities the government has for earning revenue
through manipulation of its portfolio. I begin here by discussing
such possibilities in terms of the government cash flow constraint
and some general features of the steady-state demands for two
kinds of government issued liabilities--money and bonds.

I write the government cash flow constraint as

(1) D = pt(Mt+1~Mt) + pt(StBt+1*Bt)

where D is the constant per capita nonnegative real net-of-inter-
est deficit, P is the price of a unit of money at t in terms of
the single time t consumption good, M¢ is the per capita stock of
money at the beginning of date ¢t, Mt+1 - Mt is the time t per
capita addition to the stock, St is the price in terms of money of
a bond which is a default free promise to one unit of money at t +

1 so that 5;1

- 1 is the time t nominal interest rate, and Bt is
the per capita face value in units of time t money of the bonds
that mature at date t. Throughout, I will take D as given, will
let £t = 1 be the initial date, and will treat M1 and B1 as given
initial conditions that satisfy M, + B, > 0.

Suppose we let mg = PeMe,q and by = ptStBt¢T' the real
per capita values of money and bonds, respectively, and let r? =
pt+1/pt and re = pt+1/pt5t’ the real returns on money and bonds,

respectively. Then, constant values of these variables for t 2> 1,



denoted without subseripts, satisfy (1) for all t 2 1 if and only

if they satisfy

(2) D

m+b - p1(M‘+Bq)

(3) Dz (1-r™m + (l-r)b

where, for such constant sequences, (2) is equivalent to (1) for
t =1 and (3) is equivalent to (1) for t 2 2. It follows that
such constant values can be a monetary equilibrium only if they
satisfy (3) and imply a positive value of pq by way of {2)

In the stationary (no-growth) models that I will dis-
cuss, a stationary equilibrium, one in which m , bt’ ry, and r?

are constant, is Pareto-optimal if and only if the returns satisfy
(4) ™= 21,

The equality in (4) is the familiar condition that the yield on
money be equal to the yield on other assets, while the inequality
is the familiar condition that the rate of interest be at least as
high as the growth rate.

We can quickly draw some conclusions about the possible
consistency and inconsistency of (2)-(4) and p, > 0. The assump-
tions D 2 0 and My + B1 > 0 and the requirement Py > 0 imply, by
way of (2), that m + b > D 2 0. These last inequalities and (3)
are consistent with (4) only if r = 1. In the infinitely-lived
representative agent models, r exceeds one in a stationary equi-
librium, so, as noted above, no policy in the class studied will
permit (2)-(4) to be satisfied. Nevertheless, through sufficient

m

government lending, r - r" can be made small. In some versions of

overlapping generations models, (2)-(4) are mutually consistent.



2. Prototype representative, infinitely-lived agent models

For my purpose of drawing out the implications for open-
market operations of different monetary models, it is enough to
use quite simple prototype versions of the different models. Here
I use what seem to me to be the simplest money-in-the-utility
funetion and cash-in-advance models consistent with equality
between returns on money and other assets being necessary for

optimality.

2.1 Money-in-the-utility-function

Here I use a pure-exchange (no-production) economy in
which the representative agent has preferences given by
z:=18tu(ct,mt) where ¢, is time t consumption of the one good in
the model, me is real balances held from t to t + 1, and B8
€(0,1). As regards u, I assume that there is a satiation level of
m., denoted m*, such that for all (c.,m.), u(ee,m*) 2 uley,m).
For ¢, > 0 and m, e(0,m*], u is differentiable, increasing (except
that uz{ct,m*} = 0), strictly concave with vieg,my) = uz(ct,mt)/
uileesme) » = as mg » 0 for any fixed ¢, and v, < 0. (The reader
will be able to determine how the reSults noted below are affected
if u is assumed to be increasing in my for all mt») The agent is
endowed with a constant amount of the consumption good at each
date, denoted w, and enters date 1 with a positive nominal stock
of money.

I will throughout be assuming competitive behavior.
Here the agent maximizes discounted utility by choice of sequences
for ¢y, my and b, (real loans at t to be repaid at t+1) subject

for £ 2 1 to
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(5) ¢ +m + b <wW=+ Pt_1 €1

P om
t t £t - E-1"t-1

+

taking as given the right-side of (5) for t = 1 and positive and

m
bounded sequences for r

¢ and r --the real gross returns on money

and loans, respectively. In addition, in order to keep the con-
straint set compact, I restrict the choices of m. and by to be
from bounded sets, which, however, can be chosen so that they turn
out not to be binding.

I define an equilibrium to be sequences for Cpy My, by,
Pt s St, Ht+1’ Bt+1 for t 2 1 that are appropriately bounded and
nonnegative except for by and By 4, such that those for Cyy Me, by
are utility maximizing for the agent, (1) is satisfied, and the
following market clearing conditions hold for t 2 1: ¢, =W ~-0D,
me = pt“t+!’ and bt i ptStBt+3’ I will describe some stationary
equilibria and their dependence on the portfolio of the govern-
ment.

Subject to the bounds on mg and by not being binding,
the following standard first-order conditions are necessary and
sufficient for a maximum to the agent's choice problem: (5) at

equality and

. B =
(6) c.: B u1(ct,mt} = A,
(7) m: gtu (e,,m ) = x, = A, .r"
- 27t £ t+1' ¢t
(8) bt: 0 = -lt + At+1rt
where At is the positive multiplier associated with (5). Upon

dividing (7) by (6) and using (8) to substitute for Ae /2 we

t+1?
see that (6)-(8) imply
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(9) v(ct,mt) £ 1 rt/rt.

It follows by construction that there is a stationary
equilibrium corresponding to any constants m > 0, r®™ > 0 and b
that satisfy v(w-D,m) = 1 - r™/r ((9) with ey=w-D), (3), r = 1/8,
and m + b > D. The inequality is the condition for a positive
initial value of money, p,, which is obtained from equation (2).

In general, if D is too big, then there will not be such
equilibria. Therefore, I proceed by assuming that there is a
stationary equilibrium for b = 0 and show that a consequence is
the existence of other, higher utility equilibria for some b <

0. Formally, I prove the following.

Proposition 1. Assume there is a stationary monetary equilibrium
with b = 0. Then, letting ® = b/m, there is a stationary equilib-
rium for any 8 ¢ (-a,0] for some a ¢ (0,1). Moreover, the maximum
equilibrium values of m and of utility are decreasing in 8 on this

interval.
Proof. I begin by rewriting (3) as
(10) 1 - p = (p-1)/pr + D/(mr) + [(r~1)/r}9 = g(m,8,r)

where 8 = b/m. Then, m and b satisfy v(w-D,m) = 1-r™/r, (3) and

r = 1/8 if and only if they satisfy
(11) v(w-D,m) = g(m,8,1/8)

I will treat 8 as a parameter and will first consider solutions to

(11) for 8 e(-1,0].



In figure 1, I sketch v(w-D,m) for m ¢(0,m*], the rele-
vant interval. Since g(m,0,1/8) > 0, it follows that if there is
a solution to (11) with 8 = 0, there is a largest one and it is
less than m*. Moreover, in the neighborhood of that solution, g1
> V5. Since g, > 0 and since g(m,8,1/8) > O for 8 e(-1,0], it
follows that the existence of a solution for 8 = 0 implies the
existence of a solution for all such 6 and that the maximum solu-
tion is decreasing in 8.

I now consider the subset of these maximum solutions
that satisfy m + b > D. In figure 2, I sketch the maximum solu-
tion to (11) as a function of 6. The maximum solution for 6 = 0
is shown as exceeding D in accord with the hypothesis that there
is a solution for 8 = 0. Also sketched is the curve m + b = D
which is equivalent to m = D/(1+48). The region to the right and -
above this curve satisfies the inequality m + b > D. It follows
that the interval (-a,1] is as shown in figure 2.

Note that since utility is inecreasing in m for all
solutions to (11), utility corresponding to (ct,mt) = (w-—D,rB} is
the least upper bound on utility consistent with stationary equi-
libria under our policies. Moreover, there are stationary equi-
libria that get arbitrarily close to this upper bound. By equa-
tion (2), arbitrary closeness t:or; implies an initial value of
money, pq, that is arbitrarily close to zero.A

With equilibria indexed by 8, there seems to be a possi-
bility of multiple solutions to (11) for a given 8. However, it
is easy to avoid this. Policy can be described directly in terms

of a magnitude of 1 - r™/r = 1 - S, where S is a constant value of
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St' In other words, the poliecy that uniquely determines a given
equilibrium m can be expressed by a choice of a nominal interest
rate; the government simply announces a willingness to lend (and
borrow) at a given nominal interest rate. Expressing policy this
way does not, of course, get around the fact that there is no best
poliecy. In particular, if D = O, then utility is increasing in S
for S e(8,1), but a monetary stationary equilibrium does not exist

for S = 1 (a zero nominal interest rate).

2.2 Cash-in-advance

Here I use a model in which the representative agent
again maximizes discounted instantaneous utility. Now, however,
instantaneous utility depends on consumption of a (purchased)
good, denoted C at time t, and on leisure, denoted w - Yt at t,
where W is the agent's constant endowment of labor measured in
units of potential production and y¢ 1is time t production. Thus,
the agent has preferences given by Z:=1Btu(ct,w-yt), where 8
€(0,1) and u is increasing, strictly concave, and twice differen-
tiable and v(e,,w-y.) = uy(ey,w-y,)/u (e, ,w-y,) satisfies v(x,,x,)
+ 0 as x4 » 0 for any fixed X5 > 0 and v(x1,x2) + @ as x5 +» 0 for
any fixed X4 > 0 and is increasing in X4 and decreasing in x,.

The cash-in-advance feature of the model is that the
agent cannot use the proceeds from selling production at date t to
finance purchases of the consumption good at date ¢t. Instead,
following Helpman [1981] and Lucas [1982], it is assumed that the

agent faces the following three constraints:

(12) m, +b,_<r
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(13) c

IA
=

A

(14) m <y, + (rﬁt—ct)

The first of these is the constraint in a money-securi-
ties market which occurs at the start each of date. (Note that
5t denotes the value of money held at the close of the securities
market.) Afterward, shopping for the consumption good is under-
taken subject to (13), while the selling of production and accumu-
lation of money carried into period t + 1, m, , is undertaken
subject to (14). Implicit in (14) is the assumption that the
price faced while shopping is the same as that faced while sell-
ing, a symmetry condition. As above, to keep the constraint set
compact, it will be assumed that the agent faces sequences of
positive and bounded returns and 1s constrained to choose ﬁt, bt’
and m. sequences that are bounded,

A symmetric equilibrium for this model consists of se-
quences for Cey Yo ﬁt' my , bt' P, Ses Mt+1’ Be o1 for t 2 1 that
are appropriately bounded and that except for bt and Bt+1 are
nonnegative, are such that Cer Yo ﬁt, m. and by are utility
maximizing subject to (12)-(14), (1) holds, and the following
market clearing conditions hold: ¢, = y, - D, m¢ = pM; 4, and by
= ptstBt+1' I proceed as above to describe some stationary equi-
libria and their dependence on the government's portfolio.

Subject to the bounds on quantity choices not being
binding, the following first-order conditions are necessary and

sufficient for a maximum to the agent's problem: (12)-(14) and

. )
(15) et B u1(ct,w_yt) = Ay + l3t
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(16) Vit stuz(ct,w—yt) = A3
(7 Pei Mg * Tl g

(18) ﬁt: Agp * Ay + Mgy = 0
(19) m, : r$11,t+1 - A, = 0

where Ait’ xzt, and l3t a

with (12), (13), and (14), respectively. Upon eliminating the

re nonnegative multipliers associated

multipliers in (15)-(19), we obtain

_.m
(20) v(ct,w-yt) = r./r,

Here, again by construction,_there is a stationary equilibrium in
which (12)-(14) hold at equality corresponding to any constants r™
> 0 and m = y > 0 that satisfy v(y-D,w-y) = r/r < 1, (3),
r=1/8, and m + b > D,

In order to avoid making additional assumptions about v,
I will again assume the existence of a stationary equilibrium for
b = 0 and prove that a consequence is the existence of other

stationary equilibria for b < 0. In fact, the wording of Proposi-

tion 2 is identical to that of Proposition 1.

Proposition 2. Assume there is a stationary equilibrium with
b = 0. Then letting 8 = b/m, there is a stationary equilibria for
any 8 ¢ (-a,0) for some a ¢ (0,1). Moreover, the maximum equilib-
rium values of m and of utility are decreasing in 8 on this inter-

val.
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Proof. It is immediate that y = m, r = 1/8, (3) and v(y-D,w-y) =

r/r are satisfied for a given 8 if an only if m satisfies
(21) v(m-D,w-m) = 1 - g(m,8,1/8) = 1 - 8D/m - (1+8)(1-8)

Since g(m,8,1/8) > 0 for any 8 > -1 (or m+b>0), any solution of
(21) consistent with m + b > D implies r®/r < 1. Therefore, we
can proceed essentially as we did for the money-in-the-utility-
function model, by analyzing maximum solutions for m to (21) that
also satisfy m + b > D,

Figure 3 depicts the left and right sides of (21).
Since 1 - g(m,8,1/8) is decreasing in 6, existence of a solution
with m > O for 8 = O implies that there is at least one solution
to (21) }or any 8 e(-?,O).3 It also follows that the maximum
solution is larger the smaller is 8.

These results imply that figure 2 is applicable to this
model except that m* must now be interpreted as the solution to
v(im*-D,w-m*) = 1 and the curve labeled maximum solutions to (11)
must be relabelled to be such solutions to (21). This shows that
there are solutions to (21) and m+b > D for any 8 e(-a,0) for some
a e(0,1]. Moreover, since the maximum solution to (21) is de-
creasing in 8 on this interval and since u(m-D,w-m) is increasing
in m for m «(0,m*], it is immediate that utility corresponding to
the maximum solution to (21) is decreasing in 8. (As in the
money-in-the-utility-function model, this maximum can be achieved
by stating policy in terms of a nominal interest rate.)a

Thus, both in the money-in-the-utility-function model

and the cash-in-advance model, more government lending gives rise
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to a lower inflation rate (a higher real return on money) and a
higher initial price level. In these models, the initial price
level is irrelevant to anyone's welfare, while the higher real

return on money is welfare improving.

3. Overlapping Generations Models

Overlapping generations models without bequest motives
allow for a richer set of possible outcomes than the representa-
tive agent models because in them different policies generally
give rise to distribution effects, at least across generations.
One consequence is that even in very simple pure-exchange versions
of such models steady-state real interest rates can depend on the
government's portfolio. Moreover, as is well-known, in some ver-
sions, real interest rates can be negative. I will review simple
versions in which rate-of-return dominance is produced by money-
in-the-utility-function, by cash-in-advance constraints, and by

legal restrictions.

3.1 Money-in-the-utility-function

Consider a stationary, pure-exchange one-good per date
overlapping generations model defined over dates t = 1 in which
agents live for two periods. Each two-period lived agent has

preferences given by U(ec m) = u(c1,c2) + v(m), where c; is

1262
consumption in the ith period of life and m is real money holdings
carried from the first period of life into the second. (The
assumption that U is additively separable in this way simplifies

the analysis.) I assume that u is differentiable, increasing, and

strictly quasi-concave with both ¢4 and ¢, being normal goods,
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that v is differentiable, that there exists m¥* > 0 such that v(m¥*)
2 v(m) for all m and that v“(m) > 0 for m €[0,m*). Each such
agent is endowed with w; > 0 units of the consumption good at the
ith period of life. At t = 1, each agent who is in the second
period of life is endowed with w, units of the date 1 good and
with M, > 0 units of money and wants to maximize consumption of
date 1 good.

For any t 2 1, a two-period lived agent can be viewed as
choosing (01,02,m,b), where b 1is real lending, to maximize U

subject to

(22) e1 +m+ b < W,

m
(23) c, < Wy + r.m o+ rtb

and nonnegativity constraints except on b. Since b is uncon-
strained, this pair of constraints is equivalent in how it con-

strains the arguments of U to the following single constraint,

m
(24) c, + cg/rt < W, + W./r, - m(i-rtfrt)

1 1 2t

The following first-order conditions and (24) at equality are

necessary and sufficient for maximization of U subject to (24):

(25) cqt u1(c1,02) = A

(26) cy! u2(c1,c2) = A /Ty
. L) i m

(27) m: v'(m) = At(T-rt/rt)

where A, is the nonnegative multiplier associated with (24).
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As above, I will discuss how stationary equilibria
depend on the portfolic of the government. Here, however, [ will
consider only D = 0 and will only demonstrate that there are
equilibria in which money balances are close to the satiation
level m*, Note that with D = 0, a stationary equilibrium consists
of scalars {01,02), r, Y™ m, b and Py (all positive except for
b), such that (ecq,c,,m) maximize U subject to (24), such that (1)
holds, and such that Cq + Cp = Wy + Wy, The following proposition
considers two cases, the negative real interest case and the

nonnegative real interest case.

Proposition 3. Let D = 0. (a) If uT(w1,w2)/u2(w1,w2) < 1, then
there is an equilibrium with my = m*¥ for all t. (b) If
u1(w1,w2)/u2(w},w2) > 1, then there are equilibria with mg = m <

* *
m and m arbitrarily close to m .

Proof. For this model, the requirement that the equilibrium be
monetary, m + b > 0, is by (22), eguivalent to ¢y < wy. This and
market clearing, Cqp + Co = Wy + Wy, imply that any monetary sta-
tionary equilibrium is on the slope -1 line depicted in figure 4
northwest of the endowment.

(a) There is an equilibrium with r = ™ = 1 and

* % % ¥ *_ _ _
(01,02,m) = {01,02,m ), where (01,02} is the unique solution to
uT(c1,02)/u2(e,,cz) = 1 and cq + Cy = Wy + Wo. The corresponding
b is chosen to satisfy (22) at equality. It follows then that
(23) holds at equality, and, by summing (22) and (23), that (3)

holds. The initial value of monsy is obtained from (2).
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(b) Let (01,02) satisfy Cp € Wqy € +Cy = Wy + Wy,
Then, by assumption, r = u1(E1,E2)/u2(ET,52} > 1, which implies
that 61 + 62/1'« < §1 + »‘.:2/::. We now show that if 51 is suffi-
ciently close to w;, then for (cq,cp,r) = (51,52,F), there are

corresponding constant values of m, and r? that satisfy (24) at
equality and (27) and that these are an equilibrium. We proceed
using figure 5 and letting x, = (1~r2/5). For fixed (61,62,F),
the locus of pairs (xt,mt) satisfying m, > O and (24) at equality

is a rectangular hyperbola that approaches the axes as 51 > W,

The locus of pairs satisfying (27) (and (25)) is as shown in

figure 5. Therefore, as ¢, » w,, the loci intersect at an m »

1

m. Given mg and X., b is chosen to satisfy (22) at equality. As

1 !

in part (a), it follows that (23) holds at equality. Then (22)
and (23) imply that (3) holds.a

The argument used in part (b) could be used to show that
any (51,52) satisfying 51 + 52 = Wy o+ Wy, E} < Wy, and
u1(51,62)/u2{51,52} =r > 1 can be supported as an equilibrium
provided that the locus determined by v'(mt) = A% is somewhere

above that determined by m = (Eﬁ'wi) + (Ez-wz)/F. Such a

t*t
qualification did not arise in my discussion of the representative
agent money-in-the-utility-function model, because there I simply
assumed that an equilibrium with b = 0 exists and then showed that
there were equilibria with b < 0. That kind of argument would
apply here if u were assumed to be such that u1(c1,w1+w2-c1) is
decreasing in c,.

Policies in this model are able to affect the real rate

of interest because the equilibrium consumption allocation is not
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fixed by the given endowment. The presence of young and old at
each date allows for distribution effects. These distribution
effects, in turn, produce noncomparability among all the equilib-
ria that produce nonnegative real interest rates. In particular,
although the lifetime utility of each two-period lived agent is
increasing for moves southeast along the line Gy + Cy = Wy + Wy in
figure 4 toward (c?,cg) in case (a) or toward (w1,w2) in case (b)
the consumption of time 1 good by the initial old person is de-
creasing. This reduced consumption is brought about by a lower
value of the initial money stock, which in this model affects

someone's utility.

3.2 Cash-in-advance

In a recent paper, Woodford [forthcoming] presents an
overlapping generations, cash-in-advance model. The model is one
of three-period lived overlapping generations with many identical
agents per generation. Each agent has preferences given by

u(w-y,ec ), where c; is consumption of a (purchased) good in

1,02.03
the ith period of life, w is an endowment of leisure in the first
period of life, and y is output of a produced good in that perioed,
a produced good which the individual does not consume. There are
no intertemporal technologies. For my purpose, it is enough to
suppose that u is increasing and strictly quasi-concave.

The cash-in-advance aspect of the model is the same as
that in the representative agent cash-in-advance model described
above. In particular, at each date, trade proceeds subject to

(12)-(14). That is, first there is a market in which money and

loans are traded subject to (12). Then shopping for the consump-
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tion good occurs subject to (13), while sales of the produced good
and acquisition of money for the next period occurs subject to
(14). Although young, middle-aged and old are subject to these
constraints at each date, the endowment and age patterns of the
participants imply somewhat special patterns of demands.

For young people, the right-side of (12) is =zero.
Therefore, because of (13), they must incur debts or borrow at
least enough to finance their desired consumption when young. O0ld
people cannot borrow and do not want to lend. Thus, any borrowing
by the young must be matched by lending by the middle-aged or the
government.

I will again impose D = 0 and will mainly discuss the
role of government lending in supporting the allocation that
maximizes sustainable life-time utility and the consequences for
steady-states of alternative policies. Here, however, it must be
remembered that steady-states are not equilibria except for parti-
cular initial conditions. In particular, if this economy 1is
defined over dates t 2 1, a specific steady-state is an equilib-
rium only for a specific corresponding initial distribution of
wealth among the people who are middle-aged and old at t = 1 and,
in the case of nonseparable utility, a particular realized (y,c1)
for the middle-aged.

Let (y?,c?,cg,cg) = 2% be the solution to the following
problem: maximize u subject toy = ¢4 + ¢, + e3, ¥y e[o,w], and ey
2 0. Also, let M be the nominal stock of outside money, the stock
that would exist if there were no government borrowing and lend-

ing, and let p* be such that p*M = cg - 203. If the government
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stands ready to borrow and lend at a zero nominal interest rate,
then it is easy to see that p, = p*, r. =1, and z* is a steady-
state for the model. At zero nominal and real interest rates, the
market constraints facing a young person--(12)-(14) at each period
of life--are equivalent to y 2 ¢y + Cp + C3. Therefore, z* is a
utility maximizing choice. If repeated date after date, such a
choice also clears the goods market. It turns out that there are
many individual portfolios that support z* and are market clear-
ing. One of these is to have each young person borrow c?/p* units
of money from the government (repaying when middle-aged) and to
have each middle-aged person do no borrowing and lending. Another
possibility is to have each young person borrow cg/p* from a
middle-aged person and borrow (c?-c%)/p* from the government.
More generally, the amount of government lending can be anything
greater than or equal to this last quantity.

If the government does not lend and if c¥* < c¥

1 37
just explained, p, zph, re = 1, and 2* is a steady-state. If c?

then, as

> e§, then p, = p* and r. = 1 cannot be a steady-state with no
government lending. Faced with such returns, desired lending by a
middle-aged person is no greater than c%/p*, while desired borrow-
ing by a young person is nc less than c?/p*. If there is to be a
steady-state under these circumstances it must have a constant
value of money (r?:T) and a constant ry > 1, implying a positive
nominal interest rate. With r‘[: = 1, the higher is ry, the more
expensive is ¢, in terms of leisure and the cheaper is c3 in terms

of leisure; the terms of trade between ¢, and leisure is deter-

mined by rf. In particular, as in the representative agent cash-



-2] =

in-advance model, at any positive nominal interest rate, agents
see themselves as being able to trade a unit of leisure for less
than a unit of current consumption.

Since any steady-state satisfies y = ¢y + ¢, + 3, the
lifetime utility implied by any steady-state different from z* is
less than that of 2z*., This conclusion is analogous to what we
found in the money-in-the-utility-function, overlapping genera-
tions model. There, however, each steady-state was a stationary
equilibrium for the same arbitrary initial condition, which al-
lowed us to conclude that nonnegative real interest rate steady-
states are noncomparable equilibria. Here, the analogous result
would be that starting from a given initial condition, different
policies give rise to noncomparable equilibria. I suspect that
this is the case for policies that give rise to equilibria that
converge to steady-states with nonnegative nominal and real inter-
est rates.

Finally, the Woodford model can easily be converted to
one that has implications similar to the nonnegative interest-rate
version of the money-in-the-utility-function, overlapping genera-
tions model. If the middle-aged, in addition to the young, are
endowed with productive leisure, then the model can be a naturally
nonnegative real interest rate economy. In such a version, a zero
nominal interest rate could not be achieved by government lend-
ing. In this regard, such a version would resemble the represen-

tative agent cash-in-advance model.
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3.3 Legal restrictions

In several papers, the overlapping generations intertem-
poral framework has been combined with a legal restrictions expla-
nation of money dominated in rate of return (see Wallace [1983]
for example). It turns out that for a given set of legal restric-
tions that are consistent with rate-of-return dominance, legal
restrictions models have implications for the role of different
government portfolios that are similar to those of models which
rely on natural explanations for rate-of-return dominance. I will
discuss this similarity by comparing the implications of two
models that use the legal restrictions explanation to the implica-
tions of the money-in-the-utility-function and cash-in-advance
overlapping generations models described above.

Bryant and Wallace [1984] describe a model basically
like the money-in-the-utility-function overlapping generations
model described above except that money is not an argument of the
utility function. The legal restriction in their model is that
members of a single generation, who are assumed identical, cannot
intermediate among themselves and, by so doing, share large denom-
ination bends issued by the government. Since they cannot, arbi-
trage does not rule out the possible coexistence of zero nominal
interest money and positive interest bonds.

Bryant and Wallace show that if a positive deficit can
be financed with zero government borrowing, bt = 0, then there are
Pareto superior stationary equilibria that involve the issue of
bonds. The bonds, as noted above, are large denomination securi-

ties whose presence along with that of divisible money implies
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that savers face a nonconstant return schedule on savings, a
schedule which is increasing in the amount saved. It is this
feature which allows schemes with bonds to dominate the solutions
with money financing alone. Such Pareto superior equilibria have
yields on bonds that are negative, but higher than the yield on
money. The equilibria are Pareto superior in that they give
higher utility to each two-period lived person and alsc give more
consumption to the initial old by way of a higher value of initial
money holdings. The latter comes about through higher equilibrium
values of m + b in equation (2).

I suspect that the same kind of result can show up in
versions of the money-in-the-utility-funection and cash-in-advance
versions of the overlapping generations model. In the money-in
the-utility-function model, a comparable situation would be one in
which for a positive net-of-interest deficit and no government
borrowing, there is an equilibrium with a negative real interest
rate. Then, there will be stationary equilibria with some govern-
ment borrowing and with both higher utility and additional savings
by each two-period lived person. The latter implies additional
consumption by the initial old. Matters are less clear-cut in
Woodford's model because steady-states are not equilibria for
given initial conditions. However, with a positive net-of-inter-
est deficit and without government borrowing, that model can have
steady-states with a negative real interest rate on securities.
It would then seem that there are other steady-states with some
government borrowing that give higher utility to each three-period
lived person. The crucial common feature at work is that some

bonds can be sold at a negative real interest rate.
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Sargent and Wallace [1982] look at a somewhat different
legal restriction in a model with a special kind of within genera-
tion diversity. They assume that the legal restriction prevents
private borrowers from issuing claims in a small size--a kind of
denomination restriction--and that there is a group of poor savers
in the economy who are thereby restricted to holding government
issued money. There are other savers who are not constrained by
the restriction. They along with private borrowers interact in a
private credit market which for some parameters and some policies
gives rise to a positive nominal interest rate in a credit market
that is completely separate from the market for government issued
money.

In a stationary version of that model (the original
version had a periodic endowment for borrowers), it is easy to
show that different equilibria with differing real returns on both
money and bonds can be generated by policies in the class I have
been examining.“ Government lending tends to reduce the real
interest rate in the credit market and to increase the real return
on money. These effects are accompanied by the obvious distribu-
tion effects on participants in these markets; the greater the
amount of government lending the better off are borrowers and
moneyholders and the worse off are lenders in the credit market.
Whether a policy in this class can eliminate the difference in
returns in the two markets depends, as in the models above, on
whether the economy is or is not a nonnegative interest rate

economy .
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The effects of different policies that show up in the
Sargent-Wallace model would also show up in versions of money-in
the-utility-function and cash-in-advance overlapping generations
models with diversity so that some people end up borrowing and
some lending at most interest rates. Thus, the important role of
the government's portfolio in the Sargent-Wallace model should not
be attributed to the legal restriction feature of the model. It
should, instead, be attributed to the presence of diversity, which

allows for a rich set of distribution effects,.

4. Concluding remarks

I have examined a small set of models from the perspec-
tive of their implications for peolicies in a particular class.
Here I first comment briefly, again, on the policies examined and
then on the models.

Examining alternative government portfolios holding the
real net-of-interest deficit constant is one way to discuss tiie
role of monetary policy while holding fiscal poliecy constant. 4n
alternative that 1is, perhaps, more standard involves holding
constant the real gross-of-interest deficit. According to that
alternative, any change in the government's portfolio is accompa-
nied by a change in direct taxes that offsets the implied change
in the flow of government interest payments. If lump-sum taxes
can be levied, then that kind of experiment is a very simple
one. In fact, then open-market operations are irrelevant in the
models examined above in the sense that given an equilibrium with
some government borrowing or lending, there is another equilibrium

with no government borrowing or lending and a different stream of
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lump-sum taxes that leaves unaffected all the variables that
affect welfare. If, however, lump-sum taxes are not permitted,
then such an experiment is not simple. But, the simplicity of
holding the net-of-interest deficit constant should also be quali-
fied. 1If there are direct taxes that are being held fixed in the
background, then it would seem that those taxes can only be lump-
sum taxes; if there were other taxes, their effects and the reve-
nue they raise would depend on the government's portfolio. Sub-
Ject to that qualification, the class of policies I have examined
amounts to one way of isolating the role of the government's port-
folio. In general, it is not possible to study monetary policy in
the sense of open-market operations in isolation from fiscal
policy.

The models examined above share two features which make
them convenient for the analysis of open-market policies: money
and bonds are distinct assets and there is a centralized market in
money and bonds. Obviously, in models in which money and bonds
are not distinet assets, open-market operations do not matter at
all. And, no less obviously, in models without a centralized
market in which money and bonds are traded, it is problematical
what an open-market operation is. Although we seem to '"see" both
features--money and bonds being distinet and markets in which they
are traded--there are reasons to be skeptical about the coinci-
dence of these features in the models examined above.

A long-standing point of view in monetary theory is that
the role of "money" is to be understood in the context of settings

in which trade or exchange 1is difficult to accomplish, Such
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difficulty is implicit in the notion of an absence-of-double-coin-
cidence-of-wants, a notion which presumes something like pairwise,
isolated meetings, rather than centralized markets. Consistent
with that point of view, it is useful to conceive of a spectrum of
alternative models or environments ranging from ones in which
exchange is very difficult to accomplish (see Harris [1979], for
example) to ones to where exchange is accomplished so easily that
money and bonds cannot be distinct assets (see Wallace [1981], for
example).

There should be skepticism about money-in-the-utility-
function and cash-in-advance models because they seem to adopt
some features from environments where exchange is difficult--the
distinct role of "money"--and some features from environments in
which exchange is easy to carry out--the centralized market in
"money" and bonds. The few explicit attempts we have to study
models in which exchange is difficult to accomplish (Harris
[1979], Townsend [1980], Freeman [1985]) do not display both
features.

The legal restrictions theory is in part inspired by
such findings and by the related failure of the money-in-the-
utility-function and cash-in-advance models to address the follow-
ing kinds of questions. Is the "money" in the money-in-the-util-
ity-function model necessarily a government supplied object or
could it instead be a privately issued object? In a cash-in-
advance meodel, what prevents private arrangements in the securi-
ties market from supplanting the need for government issued

money? These questions are pertinent because when those models
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give rise to a positive nominal interest rate, there seem to be
profits teo be made by private intermediation that takes the form
of lending in the securities market and borrowing by issuing
claims that compete with the zero interest government currency in
the model. The legal restriction theory takes the extreme view
that such privately supplied claims could compete perfectly with
government supplied money. There is skepticism about the theory
because it asserts that the relevant model is the extreme one in
which exchange is accomplished so easily that money and bonds
cannot be distinet, except insofar as explicit legal restrictions
interfere.

All such skepticism aside, the implications for open-
market operations of the models examined above follow from the
fact that in all those models the government-central bank has a
monopoly on money. Subject to two qualifications, all the models
say that it should supply that money cheaply by lending it at a
low nominal interest rate. By doing that, it, in effect, is able
to replace outside money which does not bear interest by inside
money that does. One qualification concerns the net-of-interest
deficit. If there is such a deficit, then the requirement that it
be financed limits the extent to which the replacement can be
accomplished, because it requires that the outside money be
taxed. The other qualification concerns distribution effects,
which were discussed above.

Finally, as regards the potential cyclical role of
monetary policy, we have seen that variations in the government's

portfolio holding the net-of-interest deficit constant affect real
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rates of returns. Thus, there is scope for different determin-
istic policies in that class to have cyclical effects. That scope
is limited in the prototype models examined above because, for the
most part, those were pure-exchange models. However, given that
real returns can be affected in such models, it is obvious that
production will respond to such policies in more general models.
(Such a response is present in the cash-in-advance model.) Thus,
these models provide no basis for taking as a kind of benchmark

that alternative deterministic monetary policies are neutral.
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Footnotes

IE‘or' a discussion of some of the consequences of alter-
native specifications, see Waldo (1985).

2This class includes policies in which the government
attempts to finance interest on money through earnings on its
porﬁfolio. See Friedman (1960) and Sargent and Wallace (1985).

Notice that the only role of the hypothesis of Proposi-
tion 2 (existence for b=0) is to assure that the function
1 - g(m0,1/8) > v(m-D,w-m) for some m > D. Since at m = D,
1 - g(m,0,1/8) = 0 and has a negative second derivative with
respect to m (as shown in Figure 3), that hypothesis could be
replaced by assumptions on the shape of v in the neighborhocod of
v(0,w=D)~=for example, the assumption that v" > 0.

“The original version can be used to study a policy
within the class of those studied here in which the central bank
eliminates a deterministic fluctuation in the nominal interest
rate (a seasonal) and earns zero on average on its portfolio.

*Not everyone "sees" money and bonds being distinct and
a centralized market in which they are traded. One often comes
across the comment that in some countries open-market operations
cannot be conducted because there is no market in which money and

bonds are traded.
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