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Abstract

A current U.S. policy is to introduce a new style of currency that is harder to
counterfeit, but not immediately to withdraw from circulation all of the old-style
currency. This policy is analyzed in a random matching model of money, and its
potential to decrease counterfeiting in the long run is shown. For various
parameters of the model, three types of equilibria are found to occur. In only one
does counterfeiting continue at its initial high level. In the other two, both genuine
and counterfeit old-style money go out of circulation—immediately in one and
gradually in the other. There are objectives and expectations that can reasonably
be imputed to policymakers, under which the policy that they have chosen can
make sense.

The views expressed herein are those of the authors and not necessarily those of the Federal
Reserve Bank of Minneapolis or the Federal Reserve System.



Earlier this year, the Federal Reserve System and the U.8ld-style money can be withdrawn from circulation on a
Treasury introduced $100 bills that are printed in a newsmooth time path, so that the quantity of money acceptable
style. These new-style bills are much more difficult andin trade does not decrease abruptly. This is perhaps not
expensive to counterfeit convincingly than the old-styledirectly relevant to the U.S. domestic economy. However,
bills, and the main reason for introducing them is a desirghe large holdings of U.S. currency in some foreign coun-
to decrease counterfeiting. The U.S. government is emphéries adds a further dimension to the problem. For instance,
sizing that old-style bills will still be honored, though. a U.S. foreign policy objective is to foster economic stabil-
They are being removed from circulation by a process thaty in Russia, where more than a quarter of the real value
could take years to complet&uperficially, then, it seems  of the total currency stock consisted of old-style U.S. $100
that this policy—introducing new-style bills, but not ag- bills at the start of 1996Pulling these bills from circula-
gressively withdrawing old-style bills from circulation— tion abruptly would be an even more extreme monetary
might not achieve its aim of decreasing counterfeiting untilcontraction than the severe one that occurred in the United
the last genuine old-style bill is gone. Although we do notStates at the beginning of the 1930s depression. Many poli-
show that the current policy will necessarily be effective incymakers would worry deeply about the macroeconomic
the near term, we do show that a long-term failure cannotonsequences of such a contraction, especially in a country
be taken for granted. Thus, the U.S. policy is not self-dewhere there are already public-finance difficulties that
feating, as it seems on first sight. There are objectives angould complicate the use of fiscal policy to mitigate the
expectations that can reasonably be imputed to policymalshock. In view of such concern by policymakers, our mod-
ers, under which the policy they have chosen can makel can help explain how the new U.S. currency policy can
sense. have been chosen rationally.

Specifically, we analyze the effects of the introduction .

The Environment

of new-style money on the counterfeiting of old-style moN-— " dv the new nolicy. we formulate and analvzars
ey in a random matching model, where genuine old-style y the policy, : ) Y
om matching modeif money, in which agents are ran-

money is acceptable as legal tender forever. We find th omlv matched into pairs and use monev to make trades
three types of equilibria exist in this model economy. In Y o p y
hat would otherwise not be made.

one, counterfeiting persists; in others, counterfeiting stop§, .
either immediately or after some period of tiféle find There are two types of agents. One typepivate
gents,or traders, each of whom is able to (costlessly)

conditions under which the U.S. policy has the best chanc@ro duce and store one commodity but Wants to consume
to be effective, although we cannot say unconditionallygnI another commodify.We asstL)Jlme that there affe
that the policy will lead to the elimination of counterfeit- y '

ing. Moreover, we show that even a successful policy ma%pes of traders, who are indexed by the commaodity they

not have an immediate effect. Counterfeit money may COné::;J%gog;;n;gmsnggg;gﬁg’ caélg?:%i,rtlg;gyﬁgésuzoe a
tinue to be produced for some time after the policy is intro- nit of typej + 1, which can then be traded for money in

duced, and counterfeit money may be acceptable in tra . -
forever, even though it will asymptotically stop circulating.(tée.;#;ugfhé\rlvspid%p;\fgfn%?gr\fgggg tgr?z éo_nlo?[ con-

Since counterfeiting persists in some equilibria but not ume anything and do not maximize their own utility (or
in others, what can we learn from the equilibrium analysis’f ything ty

Actually, we learn three things of interest. First, as we have VN have a utility function). Rather, these agents follow a

already pointed out, we learn that an equilibrium does exis? rescribed rule for replacing genuine old-style money with

in which counterfeiting stops at some date. Thus, the fa”_new—style money and confiscating counterfeit money in a

ure of the U.S. policy is not inevitable. Moreover, the real-ay More fully described below. The fractiqn of agents in
ization that counterfeiting can stop eventually, although itthe economy who are govemnment agents.is o
does not stop immediately, may prevent people from mak- The use of money is essential for trade to occur in this
ing a premature judgment that the introduction of new-TCde!- Barter is ruled out, because the seller of a com-
style money has failed to achieve its purpose. modity will never want to consume the specific commaodi-

Second, we learn that a necessary condition for the e%é?ae t()augles ;C;L;gezrﬁ\ﬁ:giﬁéufrg} S;Jr;zsesr%nggfn ;?/Z?\E
istence of an equiliorium with persistent counterfeiting iStoriesgof all the various commodities that are tradecrzly so that
that the probability of confiscation cannot be too Hig. ’

other words, an aggressive effort to confiscate counterfe er;gb'g)nﬂgfgg-yeggrﬂﬁsbsegﬂ;giﬂ'ﬁ',;:g;ﬁblgcigd tt;ar;s;n
bills can stop counterfeiting, and such government effo J Y P

may be necessary. Thus, the model shows that, at least ( F‘gjr' nAqsdegfrifa;ﬁZePéZ;Léceh (i)\?(jaicitr?tmulig :rq?)ttr?eer r;]eo”r;res
some parameter values, continued confiscation of oId—styImJe‘| : y 9

counterfeit is an essential complement to the introductiory. ho offers what the current seller desires to consume. This
érade takes place when the current seller is subsequently

of new-style money. However, our analysis also show: aired with an appropriate trading partner and takes the
that the level of confiscation effort needed to stop countert pprop 9p

feiting may be lower when new-style money is introduce droIe of buyer. We assume that both commaodities and mon-

concurrently than it would have to be otherwise. ey|?1bjoe$sri:)edgdl\t/rl]sr§ele' es of monev obiects might
Third, we learn from the model that the introduction of ' typ y obj g

: erve as fiat money: genuine old-style money (der@jed
the new-style money does not necessarily mean that tHS .
old-style money will immediately go out of circulation in counterfeit, or bad, old-style moneg)( and new-style

the sense of being refused in transactions. In fact, we shoW; ney N). We assume that government agents can iden-

a case in which the old-style money always remains in cirs. all three types with perfect accuracy. Traders can iden-
%fy new-style money, but we assume that they are com-

culation in this sense. Thus, the analysis shows that thpletely unable to distinguish between genuine and coun-



terfeit old-style money when either is presented in trade. Imove from statéto statg; A; = 0 otherwise. For example,
traders do accept counterfeit money, though, then they aie,, = 1 indicates that a trader is willing to trade a commod-
able to recognize it after making a close inspection. Baseity for old-style money, and, = O indicates that a trader
on some news reports, we believe that this assumption a&s not willing to trade a unit of genuine money for a com-
curately reflects the predicament of the public in placesnodity.
like Russia and the Middle East today. Besides having an exchange strategy, at each time, a

All agents are infinitely lived, and they are randomly trader must have aounterfeiting strategyo determine
matched into pairs at each date. Because there are infinitethether or not to make a new unit of counterfeit if the
ly many agents, no pair ever meets twice. Whenever twérader is in the situation of holding neither a commodity
private agents are matched with each other, they must deor money. (Presumably, this situation would be caused by
cide whether or not to trade the objects (commodities ohaving had counterfeit confiscated by a government agent.)
money) they are holding. Trade occurs only if both traderd.et y = 1 be a decision by a trader to produce a new unit
agree to it. When a trader succeeds in buying a unit of thef counterfeit after having existing counterfeit confiscated
desired commodity, that trader enjoys an amaurdf  in a meeting with a government agept; O otherwise. A
utility from its consumption. Traders each maximize thetrader’scomprehensive stratedy an exchange strategy
expected discounted utility of the random consumptiorand a counterfeiting strategy to be followed by each trader.
stream they get from participation in the trading process. A Nash equilibriumis a comprehensive strategy that
The discount factor is 1/(3), corresponding to a real each individual trader would adopt if that trader were sure
interest rate op. that every other trader had also adopted istdady-state

In our model, a trader’s life is basically a repetitive se-equilibrium is one in which traders’ strategies do not
guence of producing a unit of a commodity the trader doeshange over time. Whenever we refer below tequilib-
not want to consume, exchanging it for a money objectium of our model, we mean specifically a steady-state
with someone who does want to consume it, exchangin§lash equilibrium. The way in which we solve for an equi-
the money object for a unit of a commodity that the tradeiibrium is shown in Green and Weber 1996.
does want to consume, and then producing another unit %f\ Model Without New-Style Mone y . ..

the first commodity as a consequence. _As a starting point for our analysis of counterfeiting, con-

To this description of a trader’s life, we add a descripsSi der an economy with only one type of genuine money
tion of what happens in meetings with government agents, hich traders cannot distinguish from counterfeit. Assume

Whenever a trader is matched with a government age ) )
and the trader is holding either genuine or counterfeit oldlft{Kat government agents confiscate courtterfeit, but that

style money, the government agent confiscates it. The go&hey do nothing when they meet a trader holding genuine

ernment agent then gives a unit of new-style money to noney. Except for these simplifications, this economy

trader who was holding genuine old-style money, but give%N orks just like the more general one that we mainly in-

nothing to a trader who was holding counterfeit. If a trad- end to study. In particular, traders cannot distinguish gen-

er's counterfeit is confiscated by a government agent, thg'”; mgney frr(])m counterfﬁlt_vx_/hen tfhey mgkr:e purchéase_z,
trader can either replace the counterfeit or not. Replacea-ln tracers whose counterfeit is conmiscated have to decide

; - I whether or not to replace it.
ment requires the trader to pay a utility casiwvhich is ; L
borne by the trader at the time the counterfeit is confis: Since we want to use this simplified model as a start-

cated. We assume that a trader who chooses not to prodyjag Point for the analysis of the effects of introducing new-
‘ tyle money, we will consider only an economy for which

T e i oseese wo contons ae satsd: (1) Ther s 2 uniqe
: quilibrium with strictly positive stocks of both genuine

termines whether or not a trader chooses to produce &

placement counterfeit after confiscation is the essence &ndhcount(ferfelt monea( n which sr?llers e_llt_:ge_pt mone;(; n
what we study here. exchange for commaodities. (2) In this equilibrium, a trader

holding counterfeit always chooses to replace it after con-
States, Strategies, and Equilibria fiscation. We require this condition in order to have a posi-
As a trader participates in the process of matching andve stock of counterfeit money in existence in the steady
trading we have just described, that trader goes through state.

sequence of states that are defined by what object is being In this economy, the value to a trader of having a unit
held. At any time, the trader might be holding that trader’sof counterfeit Vg, given that money is acceptable in trade,
produced commodity (state 0), genuine old-style moneys

(stateG), counterfeit money (staf®), or new-style money

(stateN). The trader might also be holding nothing, if pre- (1) Vg = {(p+g+b)(p+k)ku— [(p+b)(p+k) + pg]SG
viously held counterfeit has been confiscated and has not .

been replaced. * [pp+g+H(p+k] > 0

A trader's g_xchange strateggt a 9“’?” time i§ a poI-_ whereg, b,andk are the fractions of traders who hold gen-
icy that specifies, for each type of object possibly being ;no \oney counterfeit money, and commodities, respec-
held, what oth_er types of objects the trader is willing totively, and who are of a given type. The following proposi-
exchange for it. Most importantly, the exchange strateg)ﬁon’ which is proved in Green and Weber 1996, shows

specifies which types of money objects _the trader is W'."'ngthat parameter values exist for which traders will replace
to ex_change for the produced commodity. (I\_/Ioney ObJeCt‘<°5onfiscated counterfeit in such an economy.
are simply old-style and new-style money, since the trader

cannot distinguish between genuine and counterfeit oldPROPOSITIONL. If
style money.) Led; = 1 denote that the trader is willing to



2 Vg>c new-style money, because we have assumed that the econ-
omy started from a steady state in which it was.
then a steady-state Nash equilibrium exists with money of- In order for the introduction of new-style money to
fered and accepted in trad®,; = A, = Ago = 1)and with  have no effect on counterfeiting, sellers must have an in-
confiscated counterfeit money repladgé: 1). centive to accept counterfeit, even though in the steady
tate they know that they are getting counterfeit. Condition
%,) guarantees that this will be true. Why would sellers
nowingly accept counterfeit? Recall that in this economy,
traders only obtain utility if they are able to trade their
commodities for money and then trade money for the
commodities they want to consume. Recall also that wait-

In contrast, traders’ willingness to replace confiscatednq%rf]%r ﬁ?ﬂf}:’gggﬁgrﬁ C%S]g)r/]' gtsr:jI:aer I\?vgglt dn;lj(cggﬁgu\:\?;t
counterfeit is restrictive. It requires condition (2) in Propo- y Y, P

sition 1 to be satisfied. In deciding whether or not to make? Igagatlgzebe;ogilgfﬁlin% taktrzg\(/jv?r: Vlv'tg(i:gnt't ;ful;[{i tlr:)f
a replacement, traders weigh the expected utility from thgg nterfoit ar’1 d accent thg ossibil ggf " bel?n confis-
consumption they can get with a unit of counterfeft, u ! P P ty 9

: : : - ; cated, rather than bear the cost of waiting to encounter a
against the immediate utility cost,of making the replace- 1 .
ment. The highec is, the more likely it is that this cost buyer with new-style money. Therefore, the smafiés,

: : 4 .1the more likely it is that condition (3) will be satisfied.
\évrllll)ggg Egﬁg?ggg‘;?ﬁgi%ﬁgtﬂg aggrmg: t:?g; éfs\,’vglx_ We have demonstrated that under certain conditions, the
pected utility depends negatively on the fraction of agentdroduction of new-style money may have no effect on
in the economy who are government agents, because tgunterfeiting. We now examine cases in which the intro-
largerSis, the more likely it is that traders will have their uc‘;:?g ﬁoeftnnewgtgéecgs,oen'esytr?:tniraev?/ﬂi::(r)]ttrr]g dee“rg]:/r\]/gg(l) dnncgt
counterfeit confiscated before being able to trade it fof QUMerteting. : o ;
commodities. Thus, the high8is, the less likely it is that knowingly accept counterfeit; that is, the parameters of the

traders will be willing to replace confiscated counterfeit. economy do not satisfy condition (3). In this case, .the_ln-
troduction of new-style money must lead to the elimination

... And With New-Style Money of counterfeiting in the steady state. Why? Suppose that
We now turn to our main model, in which government confiscated counterfeit continues to be replaced as new-
agents exchange new-style money for genuine old-stylstyle money replaces genuine old-style money. Eventually,
money in their randomly paired meetings with traderstraders will know that any old-style money being offered
Eventually, genuine money will be perfectly distinguish-in trade must be counterfeit. Thus, in the steady state, no
able from counterfeit under this scheme, because in theld-style money will be accepted in trade, which would
limit, the stock of genuine money becomes new-style monmake it worthless. Obviously, utility-maximizing traders
ey. Here we start from the steady state described in the lagtould not pay the cost to replace something worthless,
section, in which confiscated counterfeit is being replacedso confiscated counterfeit would not be replaced, which
so that (2) is satisfied. We show two possible outcomes;ontradicts the supposition. Inspection of condition (3)
both of which depend on the parameters of the economyshows that the larger the fraction of genuine old-style mon-
either the introduction of new-style money will have no ef- ey is when new-style money is introduced, the more likely
fect on counterfeiting or it will lead to the eventual elimi- this outcome is to occur. (Recall that= g.) Also more
nation of counterfeiting. likely is the possibility that a trader will encounter a gov-
The following proposition, which is proved in Green ernment agent and have counterfeit confiscited.
and Weber 1996, shows the conditions under which the in- However, the introduction of new-style money could al-
troduction of new-style money might not eliminate coun-so lead to the elimination of counterfeiting even if traders
terfeiting of old-style money. Leh be the fraction of would knowingly accept counterfeit. This is shown in the
agents who hold new-style money and are of a given typdollowing proposition.
Since in the steady state, all genuine c_)ld-'style money W'I|3ROP OSITIONS. If
be replaced by new-style money after its introduction,

g. (4) Vg<c
PROPOSITIONZ. If (2) is satisfied and

Given our assumptions about the environment that rul
out barter and that force traders to engage in trade in ord
to enjoy any utility, accepting money for one’s produced
commodity is the only option for participation in exchange.
Thus, by itself, the acceptability of money implies no re-
striction on the parameter values for the economy.

and
3 (PHku[(p+n+k)S] > c (5)  p(p+k) >nS

then a steady-state Nash equilibrium exists with both oldthen a steady-state Nash equilibrium exists with both old-
and new-style monies offered and accepted in tdge=  and new-style monies offered and accepted in tage=

Ago = Ago = Ayo = 1) and with counterfeit money replaced ) = )\ =\, = 1), but without replacement of confis-
(y = 1), although the equilibrium may not be unique. cated counterfeify = 0).

_This proposition shows that two conditions must be sat- - condition (4) is that replacing confiscated counterfeit
isfied in order for counterfeiting to continue after new-style goes not pay. Since we started from an economy in which
money is introduced. Condition (2) is that traders find it in ) is satisfied, it may seem as if (4) cannot be. That is not
their interest to replace counterfeit after it has been confissg | counterfeit is replaced, thaf in the steady state is
cated. This condition is satisfied after the introduction ofgiven by (1) withb equal to whatever the quantity of coun-



terfeit happens to be. However, if counterfeit is not re-remains constant, because genuine old-style money is be-
placed, theVy in the steady state is given by (1) with  ing replaced one-for-one with new-style money, and coun-
equal to zero, since there will be no counterfeit in theterfeit is being replaced whenever it is confiscated. How-
steady state in such a case. Thus, as lodgias(p+S)c,  ever, the critical date is approaching, so the expected dis-
both conditions can be satisfied. This is why we said thatounted present valiig weights the utility of participation
the equilibrium in Proposition 2 is not necessarily unique.in the economy after the critical date more and more heavi-
Condition (5) is that a seller will accept old-style money ly. If the utility of participation declines after the critical
even knowing it is counterfeit. This condition is more like- date, then the weighting causes it to decline before the crit-
ly to be satisfied the smaller the stock of new-style moneycal date as well. The utility of participation (and heingg
and the smaller the probability of a seller meeting a govdoes decline after the critical date, because the total money
ernment agent (the slower the rate at which old-style monstock is falling after the critical date due to the nonreplace-
ey is being replaced). ment of confiscated counterfeit. Because of this decline,
From Propositions 1 and 3, we see that before the intrathe number of traders holding money is decreasing, while
duction of new-style money, the economy could be in ahe number of traders holding commaodities is not increas-
steady state in which money is used in trade, and eveimg correspondingly, because the traders who suffer confis-
though the government is confiscating counterfeit at3ate cation live in autarky thereafter. (Note that the decline in
it is being replaced as rapidly as it is confiscated. Fronthe number of money holders due to the falling nominal
Proposition 2, we see that if condition (3) is satisfied, thestock of counterfeit reflects indivisibility.) Therefore, find-
economy could remain in this steady state after new-styling trading partners takes progressively longer. This deteri-
money is introduced. From Proposition 3, however, we seeration of the trading environment causes the value of ev-
that in the same circumstances, the economy can move @y phase of participation in the economy, including the
a steady state in which old-style money continues to be adolding of counterfeit, to decline.
ceptable in trade, but in which counterfeiting no longer

takes place. This article is motivated by a desire to understand a new

If the economy moves to the no-counterfeiting steadyU S. policy: the introductio);] of a new-style $100 bill that
state with old-style money acceptable in trade, will the.” ™ policy. . Sty
is more difficult to counterfeit along with the lack of any

transition be immediate, or will it take some time? We are cadline for private holders to exchanae old-stvle mone
not able to answer this question analytically, but we havc?or NEW-S IepSu erficiallv. this polic cgmbinatit())/n seemsy
computed equilibrium paths of the economy for various tyle. Sup Y policy

: ; . .~ ~30 do nothing to decrease the continued counterfeiting of
parameter values. The details of the simulation are g|veF1L d-style bills. We find that, despite this appearance, the

in Green and Weber 1996. Here we discuss some featurs ; T
of a typical simulated equilibrium path, which are shown policy can potentially help to decrease counterfeiting in a

in Charts 1-4. The horizontal axis of each chart is timel &Y g:onsistent with fpreign policy goals. Three equili-
which we shoW for 550 periods tia might occur for various parameters of the simple model

economy we formulate to analyze the effectiveness of this
« The probability that traders are willing to exchange policy, but in only the first equilibrium does counterfeiting
their produced commaodities for old-style money is continue at its initial, high level.
one at all times, since we choose the parameter values In a second equilibrium, both genuine and counterfeit
such that condition (5) is always satisfied. (See Charbld-style money go out of circulation immediately when
1) new-style money is introduced. This is an equilibrium out-

« The probability that a trader will replace confiscatedcome essentially because of self-fulfilling expectations.
counterfeit is one until the critical date 426, after Thatis, fiat money is only accepted if it will subsequently
which it is zero. (See Chart 2.) be accepte_d by someone eﬂsg_. o

o Overtime, the stock of counterfeit remains constant at But again, the abrupt transition that would occur in this

the initial level until the critical date, since counterfeit S(_econd equm_bnum might well be a pr(_)ble_m for some for-
gn economies where U.S. currency is widely used. From

is being replaced until then, but thereafter the stoclﬁ_'l. . . . -

falls sharply, because counterfeit is being confiscated 'S PErspective, the existence of a third equiliorium—one

without replacement. (See Chart 3.) in which both genuine anc_i counterfe|§ oId—stng money c_ll_s—

. ! ) appear gradually from circulation—is especially signifi-

«  The values of holding counterfelts, and of holding  cant. In this equilibrium, counterfeiting eventually stops

other (new-style and genuine old-style) monies allyecayse itis unprofitable, despite the willingness of traders

decline after the critical date. The values also decling, accept counterfeit.

from the initial date to the critical date, although the 5 noteworthy feature of the third equilibrium is that

rate of decline is barely perceptible. (See Chart 4.) counterfeiting may not stop immediately after the introduc-

There is, of course, a relationship between the behavidion of new-style money, even though it does stop at some
of V; and the behavior of the time pathAs long asvgis  later time. In view of this possibility, current U.S. policy
greater thare, traders will replace confiscated counterfeit, should not be judged a failure too quickly if its initial re-
andy = 1. OnceVj falls belowc, however, traders no long-  sults are not dramatic.
er replace confiscated counterfeit, arwl0. In our exam- The third equilibrium involves an enforcement effort
ple, this switch occurs at the critical date 426. against counterfeiting in an essential way. In the face of

This simulation shows that in order for the eventualsufficiently aggressive enforcement, counterfeiting would
elimination of counterfeiting to occul/; must decline  Stop even if new-style money were not introduced. The rel-
over time. We can explain, intuitively, why this decline evance of introducing new-style money is that it reduces
would occur. Until the critical date, the total money stockthe level of enforcement required for success.

Conclusion



8In random matching models of money, an equilibrium always exists in which one
* . . ) . ) or more monies are not acceptable in trade. Here we are asserting something stronger
1The authors are also Adjunct Professors of Economics, University of Minnesota,an, that. Not only is there some equilibrium where old-style money is not acceptable
Old-style bills are being replaced by new-style bills as they come into the Federaln trade, but when condition (3) is not satisfied, all equilibria are characterized by the
Reserve Banks for processing, but no deadline for turning in old-style bills is being im-nonacceptability of old-style money in trade.
posed. Since between 50 and 70 percent of the U.S. currency stock is held abroad, partly 9get ffilling expectations also make it an equilibrium in this model for new-style
as a_long-term store of value rather thaq asa med|um‘ of exchange, some old-;tyle b'pﬁoney not to be acceptable in trade. We ignore this equilibrium because it is so counter-
are likely to be outstanding for a long time. (The estimate of 5070 percent is oMy jitive. Li and Wright (1996) show how the model could be modified in agreeable
Porter and Judson 1996.) ways that would get rid of the equilibrium.
2For the equilibrium in which counterfeiting stops immediately, see Proposition 3
(specifically, the discussion of the case when the value of paragter zero) in
Green and Weber 1996.
3The other necessary conditions are not as interesting, because they concern thir%f
that we assume to be outside the control of the government at the initial date. grences
4Numerous news reports, such as a July 15, 1985 Angeles Timeaticle, sug-
gest that the proportion is at least this high.
Sour analysis of a random matching model follows Kiyotaki and Wright's (1989)
in its main respects. Kultti (1996) uses such a model independently to address counter-

feiting questions. Our model includes government agents, which are introduced by . . . )
Aiyagari, Wallace, and Wright (1995). Alyagari, S. Rao; Wallace, Neil; and Wright, Randall. 1995. Coexistence of money and

6This is a highly stylized assumption. One might try to motivate it by the idea that interest-bearing securities. Research Department Working Paper 550. Federal Re-

. 4 S 2 - . serve Bank of Minneapolis.

a basic commodity such as food both is enjoyed in its own right and is necessary for a . ) )
person to be productive. However, this and several other highly stylized assumptions afehattas, Sam F. 1995. Lebanon seen as major outpost for counterfeiters. Associated
clearly hard to view as photographic representations of an actual economy. Rather, one ~ Press. December 1.
should think of this sort of model as a kind of science fiction world that shares someGreen, Edward J., and Weber, Warren E. 1996. Will the new $100 bill decrease coun-
salient features with the actual economy and that is simple enough so that the logic of terfeiting? Technical appendix. Research Department Working Paper 571. Feder-
its equilibrium can be understood explicitly. al Reserve Bank of Minneapolis. Also available at http://woodrow.mpls.frb.fed.us

“News reports to this effect were prominent during the months preceding the intro- and http://econwpa.wustl.edu.
duction of the new U.S. $100 bill. Representative accounts are Ghattas 1995 and Speckéyotaki, Nobuhiro, and Wright, Randall. 1989. On money as a medium of exchange.
1995. A report issued this year by the U.S. General Accounting Office (U.S. Congress Journal of Political Econom®7 (August): 927-54.
1996, pp. 10, 14) confirms that “Recently, very sophisticated counterfeiters have begRyitti, Klaus. 1996. A monetary economy with counterfeitidgurnal of Economics
producing very high-quality nae. . .[that] are difficult for the public to discer. . . . (Zeitschrift fiir Nationaldkonomjes3 (2): 175-86.

[M]any foreign law enforcement and financial organization officials hadinconsistentandl_i Yiting, and Wright, Randall. 1996. Policy analysis in search-based models of money,
incomplete information on how to detect the Superdollar [a particularly high-quality ~ Ménus cript U’niversity .of P eﬁnsylvani a ’

counterfeit produced abroad]. Thus, financial institutions abroad may be recirculating the . .
Superdollars.” Los Angeles Time4995. New U.S. $100 bill sends fear through Russia. July 15: 2A.
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Charts 1-4
Elimination of Counterfeiting Over Time
Four Features of a Simulation Over 550 Periods

Chart 1 Probability of Accepting Chart 2 Probability of Replacing
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