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For the half-century from 1863914, the United States had a monetary system in which banks
were permitted to issue payable-on-demadlities in the form obearer notes subject to twain
restrictions: a roughlg00 percenctollateral or reserve requirement in the form of government bonds
and a tax on notes outstandihg percent peyear until1900 andeffectively,1/2 percent thereafter.

All students of this period agree that in most transactionsiadhbank public did not distinguish
betweemational bank notes and lawful money, curreissyeddirectly by the governmentBecause

of that observation, the predominant view in previous studies of the period is thamued-liability
feature of notes did ngiresent a problem for note-issuing banks. The view is that sincerthank
public did not distinguish betweemational bank notes and lawful money, a bank could always
exchange its own notes for lawful money (at par) or, put differently, could always get its owntaotes
circulation and, in effect, keep them outstanding. We call this view the equivalendpetawse it
asserts equivalence for a bank between its own notes and lawful money).

An early statement of the equivalence view appeakavionetary History of the United States

1867/~1960.

National bank notes differed in usefulness from curreissyed directly by the U.S.
government ironly onerespect. Federal law ditbt permit them to besed to meelkegal
reserve requirements oftional banks . . . . But inasmuch as the public at l&gerded
national bank notes as equivalent to other notes [lawful money] and [inaasjuathettypes
of currency were alwaysraultiple [greatethan unity] of bank vaultash, that restriction was
of no great practical importance. We know of no episode B8@4 inwhich it raised any

significant problems for banks (Friedman and Schwartz, 1963, p. 21).

According to this statemdntthe third sentence, in particulathere are two kinds of currendswful

money and national bamtotes. Some holders (the nonbank puldi® indifferent between them;



others, the banks, aret since national bank notes cannot couneserves. However, since the
amount of lawful monegxceeds the demands of banks, itit#fferent holders, the nonbank public,
will accommodate the bank#émands for lawfuinoney. In particular, according to this view, there
cannot be a premium on lawfloney interms ofnational bank notefecause the amount lafvful
money exceeds the demand of those who are not indifferent betwéso.th{@he last sentence refers
to the absence of such a premium after 18'pairat we return to later.) And a note issuing bank can
never have a problem exchanging its notes for lawful mdmegause theéndifferent holders, the
nonbank public, accommodatach exchanges. If so, then the demand-liability feature of their notes
cannot be a problem for note issuing banks.

Several previous studies, mosttably those of Friedman a&thwartz A Monetary History
of the United States, 1867960, Cagan Determinants and Effects of Changes in the Stock of
Money, 18751960, JamesJ. of Political Economyl1976), and Cagan and Schwardz ¢f Money,
Credit, and Banking1991),have combined the equivalence view with some other, usually implicit,
assumptioris either no risk aversion or no perceived risk on the paratidnal banks to derive an
arbitrage condition, one that relates yied on thesecurities eligible tserve as collateral forote
issue to the tax rate on notes outstanding angli¢lteon other potential bardssets. This has led to
what we call the collateral prigguzzle: “The real puzzle, as we sgeis why the markeprices of
most of the eligible bonds were not bid up until teeye ndonger attractive for securing nagsues”
(Cagan and Schwartz, p. 297).

Previous attempts to explain the collateral pnmezzle have focussed on thenplicit
assumptions about an absence of risk. Goodhart (1965) and Champ (1990) discuss the risk of changes

in the rules concerning notesue,while Kuehlwein(1992) notes that thgield on eligible collateral



was variable so that holdingvitas, indeedrisky. In thispaper, we focus instead on thguivalence
view and argue that it should be rejected. The argument is, essentially, an argument by contradiction.
Every student of this period has noted that at no timeallake eligible collateral for note
issue actually serving as collateral. (Indeed, this fact has sometimes been called the under-issuance-of-
notes puzzle.) However, mme has combined this fact with the equivalence viewdeawin from
them two related implications. First, the collateral restriction on note issoebsmding. Second, the
nominal,short-term safe interest rate is pegged at the tax rateteissue. However, asill not be a
surprise to most students of the period,abalable data on short term inteneges seennconsistent
with such a peg. That leads to rejection of the equivalence view.
How, though, can weeconcile rejection of the equivalence view with the observation that the
nonbank publiceemedot to distinguish betwearational bank notes and lawful money and with the
fact that the amount of lawful moneyceeded bank reserves? Wendbhave a model thdbes that.
We do, however, in the conclusion offer suggestions about features that such a model ought to include.
We suggest that a successfbdel should reject the centralized market view implicit in the
equivalence view and should take seriously the stories that are usually given to “explain” why there is a
demand for currency and why there is a demaneXoess reserves, stories thatiacensistent with a

centralized market.

1. Regulations on National Banks

In this section, we briefly review the restrictions on riegele bynational banks and other
restrictions on national bank operations & relevant for the discussion befowDur discussion
coversonly restrictions in effect from882, when absolutanits on note issuance by individual banks

were dropped, to 1914, when the Federal Reserve System was established.



National banksverenot permitted tassueliabilities other than bank notes addposits. A
national bank was permittedigsue notes that it was required to redeem on demand in laomhgly,
specie, or greenbacks. These notes were legal tender for all payments to the government except import
duties and fomrll payments by the government except interest on public debt. In addétammal
bank notes could not be countedpast of the reserves thatrational bankwas required tbold
against its deposits.

National bank note issue had to be backed by a deposit of collateral in the for@. of
government securities with thd.S. Treasury. Anational bank couldssue notes up to some
percentage of the minimum of the markepar value of the securities so deposit&® percent prior
to March 14, 1900; 100 percent thereafter.

A national bank wataxed on the average amount of its natesirculation. A bank was not
taxed on notes that had been issued to it by the Treasury buhatverecirculation. Thisax was 1
percent per annum on the average circulation until March 14, 1900, when it was lowered to 1/2 percent

per annum on notes that were backed by government securities with a coupon rate of 2 percent.



A national bank wagequired to accept the notesaoiy other national bank gtar inpayment
for anydebt orliability to it. Anact of June 20, 1874, provided thdtaamk could convert the notes of
another national bank to lawful moneypair at the U.S. Treasury amny assistant treasureifice.
The redeeming bank would be reimbursed by the Treasury for the shipping costs involved. The issuing
bank would be charged for the average shipping and sorting costs incurred by the Treasury in

proportion to its notes redeemed through the Treasury.

2. A Choice Problem for Banks Under the Equivalence View

We now set out a discrete-tinoempetitive choice problem for national banksder the
equivalence view. We begin with the constraints of the problem. For our purposes, we need to include
explicitly in the constraintenly some of the assets aliabilities that banks could hold ambue. We
include as liabilities national bank notes, assetscollateral for note issue in the form of bonds
normalized so that they have a coupon of unity, and as aghets oliabilities safe short-terrfoans

or securities.
(1) n-lk-w(s)g+ .2 p(s)c(s)

2 AL+ + [+ K+ [1+ wea(S)]ge - ... 2 Pea(S)ca(s), for each’s
(B)  w(S)g-a(s)n=0

4) g =0 and p= 0.

Inequalities(1) and (2) constrain consumption at t and t + 1, respectively. ellifss represent
omitted assets and liabilities.) He(s)dsconsumption of a banker at date t in state(s) i the time
t price level instate s, ¥S) is the price of the collateral security at t in state s aisdtfie amount held

fromtto t + 1;1(s) is the tax rate on notes at t in state s argnotes outstanding fromtto t + sy



is the interest rate on safe short-term loans or securities at t in stateis tnedduantity held from t to
t + 1. (The interpretation ofs) as a safe, rather thanisky short-term rate follows from the fact that
it doesnot depend ort sthe state at t+1.) Constraint (3) is todateral restriction, wher(s) is the
multiple of notes that determine the required collateral4)inwe restrichoteissues andholdings of
collateral to be nonnegative, but we do not restrict safe loans to be nonnegative. (When safe short-term
loans are liabilities are negative, they should be interpreted as time deposits.)

The assumption that national bank notes and landueytrade at par is embedded in<{®)
by having allprices be the same mmational bank notes and lawful money. The equivalence view, the
assumption that the demalmability feature of notes doemt pose a problem for note issuing banks, is
embedded by writing these constraints in discrete time aradldwing the bank to holdssetghat
mature when notes come due. Notice that according to these constraints, issuing notes is equivalent to
getting a “discount window” loan at an intereate equal to the tax rate on notes subject to the
collateral restriction irf3). This is an implication of the equivalence vidwt one that has not been
emphasized.

We assume expected utility maximization, but, aside from assuming strictly catiligvand
positive consumption, we do not impas® special form on utility. We let’() be banker b'atility
function which has as argument the vector of consumption from t statey In what follows, we let
E stand for expectation conditional on being at t in state s and w Jeéteuthe partial derivative of u
with respect to consumption at t in state s. Assuming price-taking behavionpttesl first-order

conditions are as follows:

(6)  (wrtton) Bu)/p(s) - [1+T(S)]EuUs()/Pa(S) < a(SPes
(6) (wrttol) -Bu)/p(s) + [1+ &(S)|FuUirs()/pra(s); = 0

@) (w.rt.toq -w(s)guy y/p(s) + E[1+ Viua(S)]us1.¢( )/pa(S) < -Vi(Sis



In (5) and (7)As is the nonnegative multiplier associated with the collateral cons{@intWe will

have several uses for {§)). The first is to deduce from them the collateral-price puzzle.

3. The Collateral-Price Puzzle

The arbitrage condition that generates the puzzle about the price or yield on collateral is that the
yield (until maturity) on eligible collateral isveeighted average of the tax rate on note issue and some
other market rate where the weight on the formerdgs)/and the weight on the latter i®(p) -
1}/ai(s). Although this arbitrage condition seems straightforward, it is instructive to derive it from (5)
(7).

To do that we need to impose some additional assumptions. In addi{on émd (7) at
equality, one possibility is (i) no uncertainty regarding the future prices of the collateral securities and
(i) static expectations concerning tield onthem. The first of these allows us to factor [1.4¥)]
out of the expectation expression in @hile the second implies that the one-period holding-period
return, [1 + wi(S)]/vi(S), is equal taunity plus theyield until maturity. Alternatively, in place &),
one could impose lineautility (no risk aversion)and independence between the future prices of
collateral and the future price level.

The result of imposing (i) and of substituting fr¢®) and (6)into (7), all at equality, is the

weighted average described above, but for the holding period return on collateral:

(8) [+ wa(s)vi(s) = [1 + K(s)][ar(s) - 1]hu(s) + [1 +Tu(s)]/ou(s).

Under assumption (ii), thieolding periodreturn on the left side ¢B) is equal tainity plus theyield
until maturity.
As noted above, constraints (1) and (2) are written sotblgisra safe short-term rate. Those

who have calculated the right-hand sid€&)f (and compared it to the gragsld on eligiblebonds)



haveused arisky rate as an empirical counterpart ¢g6)1 Cagan (1965) and Cagan and Schwartz
(1991) used the yield on bank equity, while James (1976) used the interest rate on bank loans region by
region. Despite this, the computed right-hand side of (8) tends to betlamethegrossyield on

collateral. Indeed, sina®(s) isclose to unity, the right-hand side (8) will be within afew basis

points of unityplus the tax rate for almoahy reasonable magnitude fafs). Howeveryields on

eligible securitiesvere considerably higher than the tax ratgstly in the range of 2 percent to 3

percent (see Figure 1). This is the collateral-price puzzle.
[insert Figure 1: Yields on eligible bonds, 188914]

Kuehlwein (1992) notes that the assumption yieltls on eligible bondaere deterministic,
assumption (i), is counterfactual and on that ground dismisses (8) as a reasonable prediction. He,
however, doesot attempt to explain the observed yields on eligible collaterallilaeyeryoneelse,
fails to notice that nonbindingness of the collateral restriction, by itself, generates confiouading

puzzle.

4. Nonbindingness of the Collateral Restriction

If the collateral constraint, inequalig), is not binding, then it follows frortb) and (6),
without any additional assumptions, either about risk or anything else(gatt(s). That is, if (3) is
not binding, then the corresponding multiplifs, is zero. Then(5) and (6Jmply ri(s) < 1(s), and
with equality if notesvere issued, as, in fatheywere. Thus, as asserted abawvenbindingness of
the collateral restriction and the equivalence view imply, withayt ancillaryassumptions, that the
safe short-term interest rate is pegged at the tax raiet@ssue. We now argue that nonbindingness

of (3) is highly plausible.



Every observer of this period has noted that at nowsre all thebonds eligible tserve as
collateral for note issue ever deposited to serve as collateral. In fact, very substantialvaeneuntds
used asollateral. These amountgere eitheiheld by national banks or by others. We first examine
holdings by national banks.

Call reports ofnational banks list holdings of government bonds in three categories: those
deposited as collateral for notesue, those used asllateral for public deposits, and other bond
holdings. We show in Figure 2 the third category, other bond holdings, as a percentage lafldonds
as collateral for notessue. Although the percentages amet large, unless one can claim that these
holdingswere meeting other constraints imposechational banks, thetiney are direct evidence of

nonbindingness of the collateral constraint for some national banks and, hence, imgdy #ats).

[insert Figure 2: Excess eligible bonds held by national banks

(% of note collateral)]

Figure 3 shows holdings @ligible bonds outside national banks apeacentage ofotal
eligible bonds. Theercentages are substantial, at lemst 1907. As we now argue, the fabat

eligible bonds were held outside national banks also suggests that constraint (3) was not binding.

[insert Figure 3: Percentage of eligible bonds held outside national banksl 9Bg2

Constraints (1)(4) can beaken to apply to nonnational banks provided we replaeeOdnn
(4) by n=0. It follows that an implication of positive holdings of eligible bonds outside national banks
is

(7)  ~vi(S)Fus( W/p(S) + E[1 + Mua(S)]urps()/pa(S)_= 0
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where the superscript h refers to a holdezligible bonds other than a national bank. Notice that the
left-hand sides of (7) and'f7areidenticalexcept possibly for the marginal utilities.sééems plausible

that the relevant ratios of marginal utilities do not differ between owners of banks and others.
Complete risk-sharing markets wouldply that the relevant ratios of marginal utilities are equated
acrosseveryone. Even in the absence of such marketgeiins far-fetched teay that owners of
national banks and other holders of government bonds had systematically different attitudes toward risk
and consumption patterns. Such differences are necessary in order that (7)kendofTsistent with

a positive multiplier for the collateral constraint (3).

Could there be such differences? It is true tfaional banks could not, as banlssue
securities with return streams that match thoseligfble securities andise the proceeds to buy
eligible securities. They were not permitted to issue bonds, and, certainlynaolddessued bonds
which had priority over their note and deposit liabilities as claims on their holdings of government
bonds. However, owners of national banks could themselves have sold claims with return patterns that
approximated those of the eligible securities aiséd the proceeds touy eligible collateral.
Alternatively, and more simply, ownership of national banks coultrdmesferred. If there were
systematic differences between attitudes towards risk and consumption patterns between owners of
national banks and other holders of eligible bonds in the direction that would3h&keding, then
there would baeutility gains to both from having nonbank holders of eligiimeds take ownership of
national banks.

We conclude, essentially from the fact that substantial amounts of eligible collsszahot
held as collateral, that bindingness of the collateral restriction is extremely implausible. That
conclusion and the equivalence viembedded in (:(4) imply that the safe short-term interest rate

should be equal to the tax rate on notes outstandiggal rather than simply bounded abbeeause
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notes were, in fact, issued. We next examine whethevtiable data on short-term interestes

seem consistent with this implication.

5. Observed Short-Term Interest Rates

As just explained, nonbindingness of the collateral restriction and equivalgigehat the
safe short-term interest rate is pegged at the tax rate on notes outstanding; that is, at 1 percent prior to
1900 and at 1/2 percent thereafter. So far as we know, there is no systematic data on safe (default-
free) short-term rates for the period under consideration. We do, however, havecdttaanmates.
These are shown in Figure 4 for the decade ending in 1900 and in Figure 5 for the decade beginning in
1900. These ratesry, areknown to display a seasonal, and show no tendency to be lowelrdaiter
than beforel900. There islso casual evidence that banks usually paid 2 percent on deposits of other
banks, another short-term rate that exceeds the tax rate on notes outstanding. Inrecdecil®
these short-term rate observations with a peg of the safe short-tereveayediscrepancy between

these rates and the tax rate must be ascribed to a default-risk premium.

[insert Figure 4: Call loan rates, weekly, 189899) and
Figure 5: Call loans rates, weekly, 190009)]

Given this evidence on short-term rates, there are three options, the firstmarohoare quite
unattractive. First, we can maintain the equivalence view, reject the implication that the safe short-term
rate is pegged at the tax rate, @@y that bankaere not optimizing! in particular, did not take
advantage of the profit implied by thbility to borrow at 1 percent (1/2 percent after 1900) land
safely short-term at a higher rate. For the usual reasons, this is unafir@eivend, we camaintain
the equivalence view and its implication concerningotbee of the safe short-term rate. Wen have

two problems. One problem is the discrepancies between observed short-term rates and the tax rate on
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noteissue. As discussed above, the second mmalies thatall such discrepancies must be explained
by default risk on the securities to which the observed intextest apply. The second problem is a
term-structure puzzle. If the safe short-term rate is pegged at 1 percent or 1/2 whycamtyields

on default free longer term bonds at 2 percent or higher as shown in Figure ashlyThessible
explanation is Goodhart's: that there was uncertainty about the permanence of the rulesteabout
issue. In particular, if people thought that the rules might be changed in stash as tdmply
substantially higher safe short-term rates in the futbes that could explain the impliegbward-
sloping yieldcurve. Althoughcall loanswere somewhatisky and although there is sorhbasis for
believing that there was uncertainty about the permanence of thesugeules (see Goodhart 1965
and Champ 1990}his second option is also unattractive. In particulageins farfetched to ascribe
the discrepancies between observed short-term rates and the taxmate i@suesolely to default

risk. That leaves only the third option: rejection of the equivalence view.

6. Other Purported Evidence on the Equivalence View

Rejection of the equivalence view means rejection of the view that the dibdityl feature
of national bank notes did npbse a problem for banks issuing notes. Alternatively, it means rejection
of the view that a note issuing bank could always keep its notes outstardnegwe want texamine
other evidence that has been taken to support the equivalence view.
We first want to argue that refemn of the equivalence view is consistent with #fbsence
after 1874 of an observed discount of notes in ternawdtil money, a fact alluded to by Friedman
and Schwartz in the quotation cited in tfieoduction(see Friedman and Schwarftzptnote 8, p21).
As explained by Cagan and Schwartz (1991), after 1874, banks that accumulated notes of other banks
could easilyget those notes convertietio lawful money by turning them in BLS. Treasuryffices

located in major cities or by shipping them to the Treasury in Washi@©nandcharging shipping
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costs to the Treasury. The notes would then be returned to the issuing banks. The issuing bank had to
redeem them for lawfunoney and wagharged, in proportion to its notes redeemed through the
Treasury, for the average costs to the Treasury of the rederppimess. This proceduiraplies that
there would not be a market in which ndtesle for lawfulmoney at an explicliscount. Holders of
notes issued by other banks woulot sell notes at a discount, precidedgause the redemption
process allowed banks to get lawfubney atpar without bearing shipping or other costs. An issuing
bank would not sell its own notes at a discount unless itasssred that the notes wouldt be
presentedjuickly for redemption.Not only could there not beuch assurance, but, on tntrary,
such redemption would be likely precisely because it would be profitable and because ofwlih ease
which it could be carried out. Therefore, because of the ease with which banks could getdaesul
for notesissued byother banks, the absence of an explicit discounhational bank notes irerms of
lawful money says nothingbout theability of anissuing bank to keep its issued notes outstanding. If
anything, the redemption process suggests that the nogedk éssued couldery quickly bepresented
for redemption through the Treasury.

Although that could happen, what matters is whether a bank contemplating putting its notes
into circulationwould anticipate a connection betwesich circulation and redemption of its own
notes] either through the Treasury or over its counter or through a clearing house. Cagan and

Schwartz seem to deny such a connection.

By all accounts national bank notesre interchangeable the public; consequently, the
fraction of currency flowing into any bank which was its own issue roughly equaled the fraction

of total notes in circulation which it had issued . . . (Cagan and Schwartz, p. 299)

On the other hand, they also say,
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Merchant banks, doing littlbusiness over the counter with the pubiigy well have been
limited in their ability to payout currency, especially during a seasonal low in the public's
demand for currency. It was no alternativeise the note®r settling adverse clearingsth

other banks, for the recipient banks would immediately send most of them through the

redemption process again. (Cagan and Schwartz, p. 305)

Cagan and Schwartz denigrate theerall significance of this last possibility by twice citing the
Commercial and Financial Chroni¢E900, p. 505): “dank manager doemt exist that ever found it
difficult to get out of each year 12 month' earnings for its isstees.” We see no reason to ttke
assertion seriously.

The two gquotations from Cagan and Schwaive very differentpictures of theconnection
between a bank's own note circulation and the notes it can expect to be called on to redeem. The first
says that a bank can expect its own notes to be mixed in with the notes issued, mther bank so
that the proportion of its own notes presentedwdllitbe proportional to its notdssued as &action
of the totaf The second quotation says that samses of its own issuetbtes will lead to almost
immediate presentation of those notes for redemption.thilfle that thesecond view is plausible.
More generally, wéhink it is plausible that a notesuing bank would be concerned with what would
happen to its own notes in the saway that a bank granting deposits is concerned with wilat
happen to those depositare the deposits so-called “core” deposits or are they “hot” deposits.

The merchant bank situation described by Cagan and Schwartzapplydoften to many
potentialusesfor a bank's own notes. In particulaiséems plausible thatbank would often view its
own notes as unsuitable for the purchasemofey market instrumenis precisely the kinds of
securities for which we have short-term interest rate observations. For example, we noted above that it

was fairly standard for interest to be paid at 2 percent on banker's balances at other banks,
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correspondent banks. If a bamed its own notes to make such a depibst) it would be concerned
about the possibility that the notes wouldpsesented for redemptiaquickly through the Treasury
redemption process. tiiey were, thengven if the deposit earned interest for a few days, the bank
would be charged the redemption costs described above and would have to bear the costs of redeeming
the deposit or of sellingff otherassets. Those would mdfen offset interest for several weeks at 2
percent. Thus, if the bank thought that its notes would quickly be sent in for redemption, then it would
not deposit them with a correspondent bank. sith reluctance would apply to making a deposit in
the form of lawful money or another bankites. A similar distinction applies to the correspondents.
Why did they pay 2ercent on deposits they couldget funds in the form of their own notes at 1
percent or 1/2 percent? The likely answer is that they anticipated that their own notes \goicklybe
presented for redemption, which would impose direct and indirect costs on them.

Thus, wefind no convincing direct evidence for the equivalence view. afience of an
explicit discount on national bank notes is irrelevant. The other evidence is one assertion by a

newspaper reporter.

7. Conclusion

We have reviewed the evidence for what has been the predominant view about the situation of
note-issuing banks under thational bankingact. Based on the observation thatrtbabank public
accepted notes at par in mostat all, of its transactions, that view has been that the demand-liability
feature of notes did npiresent a problem for note-issuing banks. According to that view, which we
have labelled the equivalence view, national banks could always keep their notes outstanding, and,
hence, would never have a problem when faced with the need to redeem their notes imdagyful

Our main contribution is to point out a previously unnoticed implication of this view. When combined
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with nonbindingness of the collateral restriction, whichighly plausible given thaall of the eligible
collateral for note issue was newesedfor thatpurpose, the equivalence view implies that the safe
short-term interest rate is pegged at the tax rat®tissue. The observations on interest rates seem
inconsistent with that implication. Therefore, dedause there is no other persuasive evidendtke
equivalence view, we reject it. However, that leaves us with a modeling challeloye. do we
reconcile nonequivalence with the observations that the nonbank public did not distinguish between
national bank notes and lawful in most transactions?

The analogy we haveuggestedconcerning notes and deposi#isems topoint us in the
direction of a model for a note-issuing bank that is concerned about the demand-liability feature of its
outstanding notes. It seemspoint us toward models of reserve management. The problem, of
course, is thaall those models are partial equilibrium models which take inteatest as given. We
do not have models in which the settirgsumed in those partial equilibrium models are part of a
coherent environment in which intereates are endogenous. Instead, the models of interest rate
determination we have are centralized market models which cite those partial equilibrium models as
“justification” for their assumption that there is a “demand” reserves on the part of banks or,
equivalently, thateserves are an argument of bankatikty functions. However, those centralized
market modelwill not give us the righanswer. In accord with the quotation from Friedman and
Schwartz,given indifference on thpart of thenonbank public between lawfahoney andhational
bank notes, those modeisdll imply that the note issuing scheme results peg of the safe rate of
interest at the tax rate on notes outstanding.

An adequate model of the note issuing scheme in effect under the National Bankingvillystem
have to take seriously some version of the decentralized market setting that is implicit in partial

equilibrium reserve management models and in most stonelsyopeople hold currency and do not
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transact using other assets. The experience under the National Banking system is ilkecastegt
provides evidence of the inadequacy of the modeling procedure which justifresding ofreserves

or money in a centralizedarket model through complicated partial equilibrium stories, stories whose
settings are inconsistent with the setting of the centralized market model being justified. When such a
centralized market model fails, as it does for experience undeatibeal banking system, we should

not be particularhgurprised, since wenow that the model doewmt represent amternally consistent

view of an economy. A noncentralized market setting should be able to reconcile the observation that
members of th@onbank public in most transactions did not distinguish betwattonal bank notes

and lawful money with the possibility that a bamduld anticipate difficulty in keeping its own notes

outstanding and would view its own notes as unsuitable for some asset purchases.
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Footnotes

'For a more complete discussion of regulationsational bankssee Champ (1990) and
Cagan and Schwartz (1991). Thaginal laws governingnational banksare in Huntington and

Mawhinney (1910).

Here isone piece of evidence consistent with optimizing behavior by national banks. An
implication of nonbindingness of the collateral restriction is that national banks should have been
indifferent among allorms of collateral that permitted note issue atsdrae tax rate and shouildve
favored collateral that permitted note issue at a lower tax rate. Bindingnessmulylthat banks
should have favored low coupon bonds among those that permitted note issusaatethtex rate,
because the required collateral was stated as the minimum of market and par and all eligible bonds sold
at a premium for most of the period.

Prior to 1900.all eligible collaterapermitted note issue at a tax of 1 percent. During that
period, national banks never held as collateral for isstees morehan 80 percent adny particular
bond issue. After 190@pllateral in the form of 2 percent coupon bonds allowed a lower tax rate, 1/2
percent. After 1900, bankeld as collateral almoatl the 2percent bonds and very little afy other

eligible bonds.

®Actually in order to conclude that the derivative of the per-unit-tinflevi of its own notes
with respect to its notes issued is smalladditional assumption is needed; namely, that the per-unit-

time inflow of all national bank notes into the bank relative to total notes outstanding is small.
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“The redemption costs alon®ughly $.75 to $1.50 per $1,000 redeemed according to the
AnnualReports of the Comptroller of the Currency, are enough to offset more than 2 weeks of interest

at 2 percent per year.
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