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overissue of currency. The concept of an overissue of
currency is of mainly historical interest. The quantity theory
of monecy was already well developed by the mid-18th
century and held that, other things equal, too rapid an
increase in the quantity of money would cause prices to rise.
Subsequent developments in banking saw commodity
(usually gold or silver) money supplemented and eventually
replaced in circulation by bank liabilities. During the early
phases of this development, the liabilities in question were
mainly bank notes rather than deposits. The question
naturally arose as to whether, and under what circumst-
ances, banks could overissue paper currency in the well
defined sense of putting enough notes into circulaton to
cause prices to rise relative to the value they would have
taken under a purely commodity money. -

Adam Smith addressed this question in the Weaslth of
Nations (1776). He argued, implicitdy on the basis of 18th-
century Scottish experience, that, so long as banks confined
themselves to lending short on the security of good commer-
cial paper (‘real bills’), and so long as they were legally
compelled to redeem their notes on demand at a fixed price
in terms of gold, overissue was impossible. However, Smith
left it unclear as to which of these conditions provided the
effective constraint. During the period 1797-1821, when
the Bark of England’s obligation to redeem its notes in gold
was suspended, the advocates of what has come to be called
the ‘real bills doctrine’ often cited him in defence of their
view that adherence to the above-mentioned lending policies
alone would prevent overissue and hence inflation. The
analysis of such economists as Henry Thomton (1802) and
David Ricardo (1811), not to mention contemporary experi-
ence, established the fallaciousness of this doctrine. Incon-
vertible bank currency could be, and was, overissued during
the suspension period.

By the late 1830s an influential group of economists, the
Currency School, were arguing that, though effective in the
long run, convertibility into gold on demand was an in-
adequate check against short-term overissue of currency. In
their view, the ability of banks to vary their reserve ratios
enabled them to overissue notes for long enough to affect
domestic prices and the balance of payments. Such an
averissue, again in their view, set the scene for a subsequent
financial crisis which would occur when a drain of reserves
abroad forced a contraction of the note issue. The Currency
School were successful in enacting the 1844 Bank Charter
Act which secured a national monopoly of note issue to the
Bank of England on the security of a hundred percent
marginal specie reserve. However the Act fell far short of its
defenders’ hopes as a device for creating monetary stability
and mitigating financial crises. The Currency School had
failed to appreciate that, by the 1840s, deposit banking had
become sufficiently important that the concept of an over-
issue of currency no longer provided an adequate basis for
analysing the effects of bank activities on the price level. The
relevant varable for implementng the quantity theory
of moncy, and hence for dealing with the more general
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»f overissue and inflation, was by then 2 monetary

-oo- -o—-- defined broadly enough to encompass chequeable

bank deposits. Their opponents, the Banking School, had

some insight into this point, but it was not until 1873 that its

implications for monetary policy were fully articulated by
Walter Bagehot in his celebrated Lombard Street.
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overlapping-generations model and monetary econo-
mics. The overlapping-generations (OG) model is a lead-
ing alternative to the Arrow-Debreu (AD) model. The two
models differ in their demographic assumptions. In the OG
model, individuals live finite lifetimes, but the economy goes
on forever. Hence the OG model is doubly infinite: there are
an infinite number of individuals and an infinite number of
dated commodities. The OG model is inherently sequential:
the present generations cannot trade directly with future
generations. This is not to say that the generations are
isolated or that they are merely successive. They overlap.
Because of this, the decisions of current generations poten-
tially affect through forward induction the actions of all
future generations, and the anticipated decisions of future
generations affect through backward induction the actions of
the current generation. Hence the OG mode! is - like the
AD model - a general-equilibrium model, but one that is
especially designed for dynamic analysis.

The term ‘OG’ (or ‘OLG") is very broadly applied. The
economy is usually assumed to go on forever (as in most of
our discussion) or at least not to collapse with probability
one at any given date, but there are even finite-horizon oG
models. The non-demographic assumptions are completely
open, including assumptions about the degree of individual
rationality, the flow of information, the formation of expecta-
tons, the structure of markets (including the timing of
transactions), the behaviour of government agencies, and the
nature of the overall equilibrium mechanism (including the
degree to which individuals’ plans are coordinated). Thus
the term ‘the OG model’ is sometimes used somewhat
misleadingly for ‘the OG framework’ in describing this
family of models with common — or, at least, similar -
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demographic structures.

From the start, the primary motivaton for OG analysis
came from monetary economics and macroeconomics (see
Samuelson 1958; see also Allais 1947). The basic problems
in money/macro - such as how the price level is determined
and what causes economic fluctuations - are inherenty
dynamic issues. The OG framework permits a role for
money and other outside assets, and is flexble enough to
permit consideration of 2 wide range of assumptions about
government policy and private behaviour.

MONEY AND THE PRICE LEVEL. The OG model provides a
mechanism which permits fiat money to serve as a store of
value. Consider the finite-horizon AD model. In the last
period, money is useless. Unless the entire outstanding stock
of money is withdrawn by taxaton, the market price of
money in terms of goods is necessarily zero in the last
period. If money is worthless in the last period, then no one
wants to hold it. Hence its market price must also be zero in
the penultimate period, and so on. Individuals with foresight
~ not wanting to be stuck with the hot potato ~ depress the
price of fiat money to zero in every period. Samuelson
(1958) exploits the fact that OG models have no last period,
and hence the hot-potato argument does not apply. Each
consumer in Samuelson’s pure-exchange economy is en-
dowed with some commodity in each period of his life.
Members of the first generation are also endowed with fiat
money: in effect, they receive transfers of money from the
government. There are no subsequent taxes or transfers and
hence the nominal money supply is constant (the public debt
is never retired). In the example, the steady-state price level
is also constant. Samuelson, by providing a store-of-value
role for money, delivers on his ambitious promise to explain
the determination of interest rates with the social contri-
vance of money.

If Samuelson’s example is altered so that the money
supply is zero, or if money’s market price is identically zero -
always a possibility in any reasonable model of fiat money! -
then the competitive equilibrium allocation is not Pareto
optimal, even though for cvery finite set of perieds it is. This
non-monetary, competitive equilibrium allocation exhibits
oversaving in the sense that it can be improved upon by
making an infinite sequence of commodity transfers from
young individuals to old ones. Since money can be used to
decentralize such backward sequences of commodity trans-
fers, it can also be used to attenuate the effects of oversaving.
The ‘double infinity’ (Shell 1971) of consumers and dated
commodities in the OG mode! does two things. (1) It allows
money to be a private store of value. (2) Itis the sole source of
the potental inoptmality of perfect-foresight competitive
equilibrium.

The influential paper by David Gale (1973) considers
dynamical equilibria of a simple stationary OG economy.
Gale’s individuals live for two periods — youth and old age.
The population growth rate is constant, and all individuals
are identical. Fiat money is transferred to members of the
first generation. There are no other taxes or transfers. There
are two possible types of economies: ‘classical’ and ‘Samuel-
son’. The types differ according to the representative indi-
vidual’s pre-trade marginal rate of intertemporal subsdtu-
ton. If the individual would prefer a small increase in

consumption when young to the same increase multiplied by
one plus the rate of population growth when old, then the
economy is ‘classical’. Otherwise, it is ‘Samuelson’. In the
classical case, there is only one competitive equilibrium. In
it, fiat money is worthless and the allocation is the no-trade
allocation, which is Pareto optimal. In the Samuelson case,
the no-trade allocation is not Pareto optimal. Moreover,
there is 2 continuum of monetary equilibria parametrized by
the first-period price level. One (and only one) of these, the
one with the lowest initial price level, is Pareto optimal.

A fiat-money denominated tax-transfer policy is bonafide
for a given economy if it permits a perfect-foresight com-
petitive equilibrium in which money has value (see Balasko
and Shell 1981). (If the government follows a pobicy in which
money is surely worthless, then it is not acting in good faith:
its policy is not bonafide) A fat-money denominated tax-
transfer policy is potent for a given economy if it permits a
perfect-foresight competitive equilibrium which is Pareto

. optimal. In Gale's Samuelson case, the simple passive

tax-transfer policy is potent and bonafide, and there is 2
continuum of monetary equilibria. In his classical case, the
passive policy is (trivially) potent but not bonafide. How do
these results on bonafidelity, potency and multplicity extend
to more complicated economies with heterogeneous con-
sumers, more commodities per period, more consumers per
generation, and active taxes and transfers? Cass, Okuno and
Ziicha (1979) present interesting examples which establish
that, for non-stationary economies or ones with heterogenei-
ty, passive tax-transfer policies are not always potent. Except
for its original prominence in the literature, there is no
reason to restrict attention to the simple passive policy. If no
restrictions are placed on taxes and transfers, one has the
obvious result; every Pareto opumal allocation is 2 competi-
tive equilibrium for some fat-money denominated tax-
transfer policy (see Balasko and Shell 1981).

For finite economies, bonafide tax-transfer policies are
essentally equivalent to balanced fiscal pobcies: a tax-
transfer policy is bonafide in an irreducible AD economy if
and only if the public debt is exactly retired on the final date
(see Shell and Balasko, forthcoming). Bonafidelity m the
OG model is more complicated. If the debt is retired in
finite time, then the tax-transfer policy is bonmafide, as are
some constant-debt pobcies. Some policies in which the
debt is asymptotically retired are not bonafide (see Balasko
and Shell 1981, 1986). Balasko and Shell (1981) provide a
complete characterization of bonafide policies for the OG
economy. This result is very deep; but it is far less simple
than for the finite-horizon AD economy. In the AD model,
only nominal tax quantties matter: bonafide policies and
balanced policies are essentially equivalent. On the other
hand, in the OG model, the tax-transfer quantities interact
with the equilibrium prices and equilibrium allocations in
the system of inequalities that is the basis of this character-
ization of bonafidelity. In OG economies, bonafidelity does
not necessarily require balancedness, nor does balancedness
ensure bonafidelity.

The muldplicity of compettive equilibria in Gale (1973)
(see also Calvo 1978) is even more propounced in more
general OG models. As in Gale, there is multplicity of
inidal price levels, but (unlike in Gale) there are also likely to
be high-dimensional sets of equilibria for any fixed equilib-

105



overlapping-generations model and monetary economics

-

rium price of money (including zero) (see Kchoe and Levine
1984a, 1984b; Geanakoplos and Polemarchakis 1984; San-
tos and Bona 1989). If the tax-transfer policy is bonafide in 2
smooth economy, then the set of equilibrium money prices
usually contains an interval (see Balasko and Shell 1981),
although Peck (1988) shows that this set is not always
connected. (As the goods price of money is increased, some
taxed individual is eventually bankrupt, which destroys the
possibility of equilibrium. It is possible that through income
effects the taxed individual is restored to solvency at a higher
real tax, permirtng the existence of monetary equilibrium.)
Garratt (1992) shows that the connectedness property is
sensitive to the choice of numéraire good. In a simple note,
Michael Kelly (1991) shows that restrictions on the path of
taxes and ansfers place no restrictions on the government’s
ability to affect the set of perfect-foresight monetary equilib-
ria in economies with perfect capital markets, but that the
path of deficits could possibly play a role as a coordinating
device in selecting perfect-foresight equilibria.

What is to be made of this vast indeterminacy of monetary
(and non-monetary) perfect-foresight competitive equilib-
ri22 The indeterminacy reminds us that the so-called
Quantity Theory is only one of a vast multiplicity of
perfect-foresight models of price-level determination. Italso
makes one sceptical of the perfect-foresight concept itself.
How do individuals pick one perfect-foresight solution over
another> How do individuals from different generatons
coordinate their plans on a perfect-foresight solution? This
leaves open the possibility of other solution concepts, in-
cluding the sunspot-equilibrium concept. The histories of
the OG model and the sunspot-equilibrium model are
intertwined. The two defining features of the OG model, the
double infinity and the natural restrictions on market parti-
cipation, are separate sources of sunspot equilibria (sce Shell
1977; Cass and Shell 1983, 1989; Azariadis 1981; Azariadis
and Guesnerie 1986; Shell 1987; Guesnerie and Woodford
1991; Chiappori and Guesnerie 1991).

MONEY anD BonDs. Our discussion thus far could be
regarded as applying not just to money, but to any kind of
paper asset created by the government. This public debt
includes both money and bonds, and serves as a store of
value, 2 medium of exchange and a vehicle for paying taxes
(and receiving transfers). Obviously these roles are inter-
dependent, and also depend on existing institutions and
conventons. However, if an asset is not a store of value, then
it cannot perform the other functions mentioned (sce Wal-
lace 1980 and Cass and Shell 1980). The store of value
function may or may not be the most interesting role of a
paper asset, but it is anecessary one, and one the OG model
permits money and bonds to play.

For some purposes, one may wish to draw a sharper
distinction than this between ‘money’ and ‘bonds’, based on
the observation that ‘bonds’ earn higher nominal interest
than ‘money’. As has been widely noted (see, e.g., Tobin
1980 and Wallace 1983), OG models with only the features
we have considered up to this point will not permit the
coexistence of positively priced fiat money with an asset that
dominates it in rate of return. Several routes can be taken
that allow money and interest-bearing bonds to coexist in an
OG model. One, pursued by Grandmont and Laroque
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(1975), imposes liquidity constraints that limit borrowing
and hence force the use of money to purchase commodities.
Grandmont and Laroque motvate liquidity constraints by
appealing to problems associated with enforceability, infor-
matonal fricdons, and transactions costs (similar to those
analysed by Foley 1970; Hahn 1971, 1973; Suarrent 1973;
and Heller and Starr 1976). The OG framework permits a
tractable introduction of both informational asymmetries
(see Brock (1990) for a discussion of pure-exchange OG
economies with transaction costs or Bencivenga, Smith and
Starr (1992) for a discussion of transactions costs in an OG
model with production) and transactions costs (Bencivenga,
Smith and Starr 1992), as well as an analysis of how these
factors create additonal roles for money.

Another method for allowing money and interest-bearing
bonds to coexist is for the government to impose restrictions
that limit competiion between money and assets that
dominate it in rate of return. Such approaches, termed
‘legal-restrictions theories’ (Wallace 1983), proceed from
the observation that governments often use reserve require-
ments or restrictions on the issue of small-denomination
circulating liabilities to ‘separate’ money from ‘credit instru-
ments’. Moreover, Bryant and Wallace (1984) (see also
Villamil 1988 or Cooley and Smith 1991) have shown how
such restrictions may reduce welfare losses from inflationary
taxation, while Smith (1988) has illustrated how they may
reduce potendal indeterminacies.

Finally, we note that there is an OG literature which bases
a medium-of-exchange (as well as the store-of-value) role of
money on spatial separation and limited communication.
Such work is in the spirit of Townsend (1980, 19873,
1987b), and represents an attempt to be concrete about
potential sources of informational frictions or transactions
costs. Examples of such work include Peled (1982), Free-
man (1989), and Champ, Smith and Williamson (1991).

MONETARY AND FISCAL poLicY. One of the first applica-
dons of the OG framework to 2 conventional macroecono-
mic problem was that of Diamond (1965). Diamond adds
production — undertaken with labour and physical capital -
to the OG framework. Diamond avoids issues of price-level
determination by denominating the government debt in real
terms. Competitive equilibria without debt can be non-
optimal. In particular, the steady-state capital-labour ratio
can exceed its golden-rule level. Diamond also re-examined
the burden-of-the-public-debt quesdon posed by Mod-
igiani (1961): how much private capital is displaced by
public debt (comparing steady states)? He shows that the
crowding out of capital is not typically of the one-for-one
variety conjectured by Modigliani. Diamond’s analysis,
which considers only constant per capita deficits, was subse-
quently extended by Phelps and Shell (1969), who show
that, for high-interest-rate regimes, increased debt would
even lead to increased capital-labour ratios across steady
states.

Another seminal contribution using the OG framework t0
analyse macroeconomic policy issues was that of Lucas
(1972). Following Phelps (1970), Friedman (1968) and
others, Lucas produces theoretical underpinnings for
a ‘Phillips-curve’ relation by confronting agents with an
information-processing problem. In particular, Lucas
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considers an OG model with production in which money is
injected via proportional transfers, with the quantty of
money injected being a random vanable. The economy is
also subject to an additional source of randomness. The
npes of randomness Lucas considers would seem to be
innocuous (but consider sunspots!) if the realization of each
random disturbance were separately observed. However,
some individuals in the model observe only one signal about
the two disturbances, and hence face a signal-extraction
problem. By focusing on a particular class of equilibria,
Lucas is able to show that the presence of this problem
allows monetary shocks (that would have been neutral under
full information) to have real effects. More specifically,
within the class of equilibria (the Quantty-Theory class)
which Lucas examines, high money-growth rates lead on
average to both high inflaton and high output, thus provid-
ing a rationalizadon for the ‘Phillips-curve’. Subsequent
research has established the sensitvity of Lucas’s partcular
results to his restrictive assumptions about price-level ex-
pectations. Quantity-theory beliefs are not the only rational-
cxpectations beliefs.

Lucas’s seminal article also simulated research on other
methods for generating ‘business-cycle’ behaviour in
rational-expectatdons OG models. Shell (1977), Azariadis
(1981) and Cass and Shell (1983) demonstrate that equilibria
can arise in which extrinsic uncertainty matters: the ob-
served cyclical fluctuatons are then due to ratonal self-
fulfilling beliefs. These equilibria, the sunspot equilibria,
allow random fluctuatons in economic outcomes, despite
the absence of randomness in economic fundamentals. This
line of research has generated a large subsequent literature,
which is reviewed by Chiappori and Guesnerie (1991),
Guesnerie and Woodford (forthcoming) and Shell (1987).
In a different vein, Benhabib and Day (1982), Grandmont
(1985), Benhabib and Laroque (1988), and others have
shown how complex perfect-foresight dynamics can arise in
OG models. Such equilibria can be regarded as displaying
endogenous fluctuatons (see also the collection of essays
in Grandmont 1987, or, for a survey, Boldrin and Woodford
1990).

In much of this work that considers variations in the
money supply (for instance that of Lucas or Grandmont),
these variations could as well be regarded as the consequ-
ence of fiscal as of monetary policy. In particular, these
analyses have monetary changes accomplished via taxes and
transfers; hence monetary changes are also fiscal policy
changes. If we regard monetary policy as being solely about
changing the composition of the central bank’s balance
sheet, then the earliest analyses of pure monetary policy in
the OG model are those of Bryant and Wallace (1979, 1980)
and Wallace (1981). Of these, Wallace (1981) presents a
particularly striking result, which he terms a Modigliani-
Miller Theorem for open-market operatons. Based on the
same reasoning as the Modigliani-Miller Theorem for
corporate finance (Modigliani and Miller 1958), this
theorem asserts that open-market operations (which hold
fiscal policy constant in a precise sense) are irrelevant for the
entre set of equilibda in 2 monetary OG economy. More
specifically, not only do open-market operations not affect
allocations, they do not affect the price level. Interestingly,
there is some empirical support for this implication of the

OG model, which does not arise in most other money
models. Along similar lines, Bryant and Wallace (1979)
consider open-market operations when bonds dominate
money in rate of return because of certain kinds of transac-
tions costs. They find that open-market expansions of the
money supply reduce the price level, because such expansions
reduce economy-wide bondholdings and the transactions
costs associated with them. The associated resource saving
is then a defladonary force. This is an important point,
because most standard money demand functions are based
on the notion of transactions costs associated with convert-
ing interest-eamning into non-interest-earning assets of the
type that Bryant and Wallace consider.

Another area of discussion in which OG models have
proven useful is the regulation of financial markets. Ever
since Adam Smith (1776), debate has raged over the
appropriate degree of government regulation of banking and
financial markets. Some, such as Simons (1948) and Fried-
man (1960), have advocated extensive regulaton, including
but not limited to 100 percent reserve requirements for
banks. These proposals are based on the notion that a failure
to prevent economic actors from issuing close money substi-
tutes would lead to ‘excessive’ price-level fluctuations, and
possibly to price-level indeterminacy. Such reasoning has
been formalized in an OG context by Sargent and Wallace
(1982) and Smith (1988), who provide models in which
unfettered financial intermediation does lead to price-level
fluctuations, and in the latter case, sunspot indeterminacies.
These authors also show how the Simons~Friedman prop-
osals can lead to price stability. Nevertheless, such proposals
often result in poor welfare performance. This illustrates the
point, most often made in OG models, that it is not
necessarily correct to evaluate policy proposals based solely
on their implications for price-level behaviour.

We have only scratched the surface of the actual and
potential usefulness of the OG framework in the analysis of
monetary policy issues. For example, the OG model is a
natural means for analysing exchange-rate determination
(Kareken and Wallace 1981; Manuelli and Peck 1990) and
the consequences of foreign-exchange operations (Sargent
and Smith 1987). This literature draws the paralle]l between
the dollar/yen exchange rate in the international economy
and the blue-money/red-money exchange rate in the
domestic economy. The OG framework is also proving to be
congenial to the analysis of government policy in the face of
financial intermediation (Bencivenga and Smith 1991;
Champ, Smith and Williamson 1991; Azariadis and Smith
1991b). Finally there are several monetary policy areas in
which OG analysis has yet to be applied, but could be
applied fruitfully. An example is the analysis by Lucas and
Stokey (1983) of credibility, commitment, and time-
consistency of government policy. Their model is based on
infinite-lived consumers who face cash-in-advance con-
straints. In their model, the presence of money is incompati-
ble with dme consistency. In an OG environment, this
incompatibility would be closely related to the possibility that
the core of an economy is empty, and in particular, that it
might be desirable for the young to avoid resource transfers
to old agents. Thus we conjecture that the literature on the
core of the OG economy (see, e.g., Hendricks, Judd and
Kovenock 1980; Esteban 1986, 1991; Chae 1987; Chae and
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Esteban 1989; and Esteban and Millan 1990) will be of
assistance in analysing credibility and commitment in terms
of varous ‘bounded core’ concepts. The bounded core
might also allow us to replace the infinite set of inequalities
which characterize bonafide government policies (see Balas-
ko and Shell 1981) with a finite subset of the inequalities.

sisLioGrapHy. Our references are incomplete, since we
do not wish to duplicate the excellent bibliographies in some
recent reviews. The lists of references in the surveys of OG
models by Brock (1990), Geanakoplos and Polemarchakis
(1991), and Esteban (1991) are excellent. See also the
surveys of sunspot equilibrium by Shell (1987) and Chiap-
pori and Guesnerie (1991). The survey by Guesnerie and
Woodford (forthcoming) of economic fluctuations is also a
source of references.

KarL SHeLL anp Bruce D. Smrth

See alse ARROW-DEBREL MODEL OF GENERAL EQUILIB-
RILUM; BUSINESS CYCLES; MONEY IN GENERAL EQUILIBRIUM
THEORY, NEW MONETARY ECONOMICS; RATIONAL EX-
PECTATION BUSINESS CYCLE MODELS; SUNSPOT EQUILIB-
RIUM.
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