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Abstract

The debate between the quantity theory of m@melythe real bills doctrine has
been the focus of the monetary theory ever sineditie of David Hume and Adam
Smith. Smith’s real bills doctrine is, in effectgaality theory of money. Misled by
Lloyd Mints, Milton Friedman considered real bitlsctrine as fallacious. This is why
most modern monetary economists have been adheoethis quantity theory of
money. In this paper we establish a simple modelaborate the quality theory of
money. We compare our model with various monetagpities and with facts in the
real world. In all cases we found that transactiosts are the key to understanding
the quality of money. It is the quality, rathernhthe quantity, of money that matters.
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|. Introduction

Money is a measuring rod. It measures the exggadle value of almost all goods
and services transacted in the market. Money salsuman device or an institution
created by human beings to facilitate transacti@fithout it the cost of transactions
would be much higher and the operation of the ntaxioaild be very costly. But the
value of the measuring rod itself is not alway$lstalts value naturally depends on
the institutional structure of a society which ¢eghit. By institutional structure we
mean the economic, political, and legal framewarkfrastructure on which both
money supply and money demand are based.

Monetary theories have been primarily concemigd the quantity of money
since Milton Friedman’s restatement of the quantigory of money. The quantity
theory was proposed by David Hume in a seriessdyag Though interesting and
influential, it was not agreed by one of the authbest friends, Adam Smith.
Through some examples against the quantity th&wmyth proposed the so-called real
bills doctrine, or a quality theory of money, irethealth of Nations.®> From then on
these theories became the two major monetary #se@nd the debate between them
has lasted for more than two centuries and hasr ieig ended'

Heavily influenced by Lloyd Mints, Friedman congielé real bills doctrine as
“pasically fallacious® This is unfortunate because Mints confused retsl With the
paper money issued by John Law in the famous Miggisschemé&. Smith, in effect,
viewed such unbacked paper money as fictitiout)@rsense as he distinguished real
bills from fictitious ones. With Mints in his minériedman naturally inclined to take
guantity theory as the right one to explain monepdrenomena in the real world.

Real bills doctrine is, of course, not the onlydthyeabout the quality of money.
We can find many others in the works of Smith ahthose who disagree with the
guantity theory. For example, John Maynard Keyrmgsosed quantity theory since
people would have propensity to hoard cash. Thigdity preference, as he coined
the term, made the equation of exchange meaniogfylif all transactions are

! Friedman (1969, Ch. 2).

2 Hume (1752).

3 Smith (1789, Bk. I, Ch. II). That the real billctrine is actually a quality theory of money was
recognized by economists such as Friedman. For geafriedman and Schwartz (1963, p. 266) used
“that qualitative, “real bills” point of view” to @scribe the real bills doctrine.

4 Sargent (2011) provided a very good review ofdbbate between these two theories.

5> Friedman (1969, p. 76).

6 Mints (1945, Ch. 3).



included, not just those leading to final goods sadices. In this sense, Keynes
was not only concerned with the quantity of moroey,the quality of it. And he used
the term liquidity premium to represent this qulit

Another example of the quality theory of money cdroen the problem of how to
allocate the cost of bringing lender and borroweether. In financial markets there
are at least three types of transaction costsclseay for information, bargaining and
negotiation, and enforcing contraét©uring the 1929-1933 Great Depression and
the 2008-2009 Great Recession these transactid¢s wese obviously hug¥. Either
lenders or borrowers could have two strategiestd with these transaction costs: to
incur or to transfer them. By transfer we mean ipgssn costs to others who do not
voluntarily accept them. For example, in the GReatession investment banks in
Wall Street used financial instruments such asteialized debt obligation (CDO)
and credit default swap (CDS) to transfer costsetmurity buyers and taxpayers,
especially when these banks were too big to'fail.

Japan’s lost decades after the burst of the Hbigable in early 1990s gave us the
final example concerning the quality of money. Tingt quantitative easing (QE) in
the world was initiated in March 2001 by the BamKkapan, which was then followed
by another round of QE called quantitative and itatale easing (QQE) in April
2013. That the quality of money was emphasizedQEQ@nplied that the Bank of
Japan had noticed that it is not only the quaihttiythe quality of money that matters.

In Section Il we discuss the above four exampfdhe quality theory of money.
Section Il proposes a simple model of the quahgory of money as the workhorse
to explain phenomena in these examples. Secti@applies our theory to the study of
some cases in the real world, such as Japan’dégsides, subprime mortgage crisis
and the Great Recession, QE, the optimum quaritityomey, and the rise and
popularity of mobile payments and digital curresdie transactions. Section V
concludes.

7 Keynes (1936, Ch. 15).
8 Keynes (1936, Ch. 17).
® Coase (1988, Ch. 2).
10 For a survey and comparison of these two episqlease see Eichengreen (2015).
11 See Lewis (2011) and Eichengreen (2015).
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[1. Examples Concerning the Quality of Money

The quality of money is, in effect, concernedhwnoney’s real value in exchange.
And if we adopt a broad view of money, it wouldlirde both outside money and
inside money, where the former is currency plusiireg reserves, and the latter
consists of various deposits. Both currency andsiépave quantitative as well as
gualitative parts. The quantity theory of moneyniginly concerned with the
guantitative part. Real bills doctrine has primafdcused on the qualitative part.

1. Real Bills Doctrine versus the Quantity Theofywoney

Both Hume and Smith were excellent monetary ecostaniHume (1752)
originated the idea of the quantity theory of moretwo essays: “Of Money” and
“Of Interest.” Smith (1789, Bk. I, Ch. Il) initiad the idea of real bills in the
following passage:

When a bank discounts to a merchant a real békohange drawn by a real creditor upon a
real debtor, anevhich, as soon as it becomes due, is really paid by that debtor; it only
advances to him a part of the value which it wantlterwise be obliged to keep by him
unemployed and in ready money for answering ocoasitemands.

Areal bill is contrary to a fictitious one in wiiche creditor, the debtor, or both of
them would be fictitious. Fictitious bills would V& harmful effects, as Smith had
said in the same chapter:

[W]hen the same two persons do not constantly dmaavredraw upon one another, but
occasionally run the round of a great circle ofigetors, who find it for their interest to assist
one another in this method of raising money, angmaler it, upon that account, as difficult as
possible to distinguish between a real and fiaigibill of exchange; between a bill drawn by

a real creditor upon a real debtor, and a bil\Wbich there was properly no real creditor but
the bank which discounted it, nor any real debtdrthe projector who made use of the
money. When a banker had even made this discdvenpight sometimes make it too late,
and might find that he had already discounted thhedif those projectors to so great an extent
that, by refusing to discount any more, he woulcesearily make them all bankrupts, and
thus, by ruining them, might perhaps ruin himself.

Obviously Smith was concerned with the quality idiElof exchange (inside money).
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In the days of Smith, there was no such thing agraebankingt?> But even there
was a central bank which issued outside moneypities of Smith would still be on
the quality rather than the quantity of both outsaehd inside money.

The monetary theories of Smith and Hume were notradictory to each other,
but their emphases were different. Hume focusechoney supply and implicitly
assumed the long-run neutrality of money. But Sthat a balanced view between
money demand and money supply. His focus was odittezence between real bills
and fictitious ones, and economic fluctuationsraegnly due to the over issuance of
the latter. In other words, inside money was tlealf@oint of Smith, but it is outside
money to which Hume had paid more attention. Thaication for an efficient
monetary system is obviously different under thesetheories. The problem is how
to draw the line between outside money (gold oepaponey in Hume’s case) and
inside money (bank money or bills of exchange iritBscase):®

The term real bills doctrine was coined by Mint84%) but, unfortunately, he
thought it came from the idea of John Law, theioatpr of the infamous Mississippi
bubble. Because Friedman had learned monetarwtifreon Mints, it was no wonder
why he interpreted real bills doctrine in the wramgy. Barry Eichengreen was the
other scholar misled by Mints. For example, he $&id:

That doctrine, developed in the early eighteenttiusg by, among others, the Scottish
monetary theorist John Law, was intended as a duaideedit creation by the Bank of
England...and play a role in the Mississippi Bubbleis.f¢al bills doctrine informed the
conduct of central bank policy for two centuriesl amore thereaftef:

Law’s proposal was, in effect, creating a fictitsdoills doctrine. The root of the
bubble was that stock dividends of the Mississ{(ppmpany were paid by issuing
unbacked paper money. This means that there wereaalebtors who would have
“ready money for answering occasional demandss’tlherefore unbelievable that
this infamous doctrine had “informed the conducteftral bank policy” for more
than two centuries. Misled by Mints, it is no wonddy quantity theorists have been
hostile to Smith’s real bills doctrine. It is Lawd®ctrine which should be blamed.

2 Though the Bank of England was established in 189as not on behalf of a central bank until the
Peel's Act became legitimate in 1844.
13 Tobin (1961) was one of a few modern economists sirared similar interests in real bills doctrine.
Sargent (2011) had an excellent discussion of ¢fad between real bills and the quantity theory.
14 Eichengreen (2015, p. 24). Actually the bank taclvh.aw proposed his idea was the Bank of
Scotland. There was not the Great Britain in 170&mwlLaw proposed. Scotland, Law’s nation, and
England were not united until 1707.
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2. Liquidity Premium versus the Optimum QuantityMdney

As is well known, in a classical long-run equiliom the aggregate supply curve is
vertical, and therefore money in neutral. Keynesineled us of the limitation of this
result that “The Quantity Theory is often statedhis, or a similar, form. Now “in the
long run” this is probably true In the long run we are all dead!® Keynes did not
stop there. He provided us with t@eneral theory in which money is generally not
neutral just because people have the propensitgdaad cash. The reason to keep cash
is that it gives us liquidity premium, an extrauret on what Keynes called liquidity:
at short note on occasional demand.

When money is not neutral, at least in the shaont tlie supply of money would
affect real output, real interest rates, and oteal variables. Adapted from the setup
of Keynes (1936, Ch. 17), Friedman (1969, Ch. tivdd an optimum quantity of
money where the nominal interest rate should baguito zero by the monetary
authority such that the real interest rate woule@dpeal to the deflation rate. But
unless there is no liquidity premium, the nomimaérest rate would not be zero. This
was a result emphasized by Kenneth Rogoff, wheiddmmed that because people
hold cash, especially that with large face valest@l banks could not decrease
nominal interest rates below the so-called zercelovound (ZLB)® This in turn
limits the ability for monetary policy, such as Q& stimulate the economy. The
optimum quantity of money in Rogoff's world is obusly not the one with zero
nominal interest rate.

An equally important problem is about the stabiifynoney supply and demand.
As mentioned above, adherents of the quantity therould usually assume that the
money demand function is staBfe Though many empirical works had confirmed
this, almost all of them ignored transaction co%ti#. seems necessary to test the
stability of money demand along the line of Friedn(8969) and Lucas and Nicolini
(2015). But it should better include positive tractson costs. Similarly, to test the
economic implication of the real bills doctrinadtnecessary to have a stable money
supply function. But unlike the case for the modeynand, there are hardly any
empirical evidences for the case of money supply.

15 Keynes (1923, p. 80). Italics in this passage vegiginal.
6 Rogoff (2016).
17 Many empirical studies about money demand cambed in Friedman (1969). A much more recent
study on the stability of money demand was providgducas and Nicolini (2015).
8 Tobin (1961) was an exception, who had discudseddle of transaction costs. Wallace (1979) was
another one, who had also dealt with transactictsda the last section of his paper, but for uwkmo
reasons this section was omitted in the final wer$or publication in thémerican Economic Review.
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Another difference between Keynes and Friedradhat the optimum quantity of
money was derived on the assumption that thera@rgansaction costs, but Keynes
realized that there are costs of bringing lender@orrower togethe Friedman had
denied this possibility, as he said in his artmtethe optimum quantity of monéy:

Treating the return to the lender and the cogtédobrrower as equal assumes that both have
the same anticipations and also that transactiosts of borrowing and lending can be
neglected.

This neglect of transaction costs by Friedman nisleptimum quantity of money
impractical because the nominal rate of intereasiglly larger than zero. And even
if it is zero, it would probably not be an optimwtate because the economy might
have fallen into the liquidity trap. Maurice Allamd suggested a similar rule to
Friedman’s that the optimum real interest rateei® In this paper we show that
both Friedman and Allais would not be adequate where are transaction costs of
bringing lender and borrower together.

3. Great Depression versus Great Recession

When the Federal Reserve Act was enacted on Decét8p&913, real bills
doctrine was written into the law. In mid-1920s enin Strong, then governor of
the Federal Reserve Bank of New York, decided ppstt Montagu Norman, then
governor of the Bank of England, to restore go&hdard in Britain. Through open
market operation the interest rates in the UnitedeS were lowered to induce the
outflow of gold to Britain. Low interest rates ahdge money supply laid the
foundation of America’s stock and housing bubbléte 1920s. And finally, together
with other factors, there was the Great Depressiothis case the quantity of money
was increased but the quality of it was decreaBkis.is because in mid-1920s
America’s economy was good such that there wagason to lower interest rates
just to help other country to restore gold standard

Adolph Miller, then at the Federal Reserve Boaat] bpposed Strong'’s policy.
He was also described by Friedman and SchwartB3(12&66) as an opponent of
the real bills doctrine in the following passage:

19 Keynes (1936, p. 208).
20 Friedman (1969, p. 24).
2! Friedman (1969, p. 22).



The Board’s emphasis on direct pressure was relatadjeneral view of monetary policy
which distinguished sharply between discountss flankers’ acceptances), and government
securities as source of credit expansion. Fromghalitative, “real bills” point of view, what
mattered was the end use of the credit...Adolph kllas one of the most consistent and
tenacious supporters of the policy of direct pressyet apparently he did not accept the real
bills view?2

The different views between Strong and Miller refiézl that the monetary policy of
the Federal Reserve Bank had shifted gradually fteoriginal real bills view to the
more popular one of the quantity theory of mondye Task of central banks becomes
to pay more attention to the management of thetgyahan the quality of money. A
good example of this change of views came fronptiiey of quantitative easing in
the Great Recession. As central banks around thiel worchased huge amount of
government bonds and mortgage-based securitie®¥adp liquidity service to the
market, the quantity of money was the only issuegt@oncerned with. The quality of
money, or equivalently whether those bonds andrgesuare real or legitimate, had
never been an important issue in the policy-makiugess.

4. Japan’s Lost Decades

Since the early 1990s Japan has experiencedekechrecession. A very short
recovery was found in 2006-2007, but soon the exgriell into recession. In the
fifteen years 1990-2005, many firms in Japan hdiesad from heavy debts and had
tried their best to pay them back to the bank wthey had earned any profits. To
recover their balance sheets was the first pridoitynost firms in Japan during these
fifteen years. This made the recovery much slowan anticipated. This phenomenon
has been called the balance sheet recession bgRisloo. What Koo (2009) has
emphasized was that the first priority of thosefrwith debts was not to maximize
profits but to minimize debts. This made many tiadal macroeconomic theories
inadequate in dealing with the problem of Japapss tlecades.

22 Ironically, Miller was considered as a supportethe real bills doctrine by Eichengreen (2015).
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[11. A Simple Mode of the Quality Theory of Money

1. Risk, Cost, and the loanable funds market

Smith had once said that “the exchangeable vales@fy commodity is more
frequently estimated by the quantity of money, thgthe quantity either of labour or
of any other commodity which can be had in exchdngé.”?® This indicates that
money is usually the nominal measure of the exobalolg value (or price) of every
commodity. But the function of money is not reg&etto the medium of exchange. It
can also act as the store of value. The use of yn@menterest) played an important
role in Smith’s theory of money, which can be shawthe following passagé:

Whoever derives his revenue from a fund which s dwn, must draw it either from his
labour, from his stock, or from his land. The reverderived from labour is called wages.
That derived from stock, by the person who managesmploys it, is called profit. That
derived from it by the person who does not emptdymself, but lends it to another, is called
the interest or the use of money. It is the comatms which the borrower pays to the lender,
for the profit which he has an opportunity of makiby the use of the money. Part of that
profit naturally belongs to the borrower, who riihe risk and takes the trouble of employing
it; and part to the lender, who affords him the aynity of making this profit.

When money is not ready for immediate consumptiarfdr the use of other people,
the lender of the money would charge the borromeanteerest for the use of money.
The lender is therefore the supplier, and the weerahe demander, of these loanable
funds. Interest is indeed part of the profit, amel profit should be shared by the
lender and the borrower. What was wrong with tlasgikcal loanable funds theory of
interest is at least twofof3. First, as argued by Keynes, loanable funds market
cannot simultaneously determine the interest nateaggregate income unless it is at
the full employment equilibrium. Second, lenderd aorrowers meet directly to
determine equilibrium price without incurring angsts. In other words, there are not
costs of bringing lender and borrower togethethdise costs are important, then the
problem would be that what are these costs, andtboneasure them? Keynes had
given us some suggestions in dealing with this lerabHe thought that risk was

2 Smith (1789, Bk. I, Ch. V).

24 Smith (1789, Bk. I, Ch. VI).

25 The term classical theory of interest was coingédynes (1936, Ch. 14). What he meant by it was

the theory of Alfred Marshall, David Ricardo, ame tAustrian School (mainly Ludwig Mises and

Friedrich Hayek), not that of Smith. Loanable fumicksory was also associated with Dennis Robertson.
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ignored by loanable funds theory. As he said inGheeral Theory:2°

There is, finally, the difficulty...of bringing thdfective rate of interest below a certain figure,
which may prove important in an era of low interest rates; namely the intermediate costs of
bringing the borrower and the ultimate lender thgetand the allowance for risk, especially
for moral risk, which the lender requires over abdve the pure rate of interest. As the pure
rate of interest declines it does not follow thed &llowances for expense and risk decline
pari passu. (italics original)

Contrary to most economists, who usually used eithikty function (risk aversion)
or random variable (variance) to represent rfékKeynes considered risk as a kind
of cost. In the preface to an earlier book on mpheysaid?®

It is often supposed that the costs of productiertlareefold, corresponding to the rewards of
labour, enterprise, and accumulatiBt there is a fourth cost, namely risk; and the reward of
risk-bearing is one of the heaviest, and perhapsrbst avoidable, burden on production.
This element of risk is greatly aggravated by trsdbility of the standard of value.

Keynes'’s idea of risk as cost is heuristic. Thditranal representation of risk as
utility or variance has the problem that utilityniet measurable and variance is often
exogenous. Cost has no such problems becausgftéimsmeasurable and can be
endogenously determined. It provides us with agradttive interpretation of risk.

When we consider risk as cost and apply the adi&eynes to the study of a
modified loanable funds theory, we would like tmptthe idea of Ronald Coase.
This great idea is the transaction cost discussatighly in Coase (1988). In our
model the loanable funds, or simply loans, arengerinediate input to the production
of final outputs, or investment goods. Loans thdweseare produced by labor and
capital. Similar to Goodfriend and McCallum (200hg labor used to produce loans
aims to monitor the quality of these loans: to msikee that there are real creditors
and real debtors, as required by the real billdrdee The capital is used as the
collateral of making loans. But there are diffembetween Goodfriend-McCallum
model and ours. In their model all markets are cefitipe. In our model the labor and
capital markets for producing final goods are cotitipe but the loanable funds
market is not. When the cost of bringing lender badower together is larger than

%6 Keynes (1936, p. 208).

27 As for the standard representation of risks imecaics, see Samphantharak and Townsend (2018)
and Schulhofer-Wohl (2011), among others.

28 Keynes (1923, pp. ix-x).



the profit of making the loan, either the bank vebnbt lend the money, or the firm
which borrows from the bank would not pay it ba©kly if the profit is large enough
to cover the cost of bringing lender and borrovegether, there would be loans in the
equilibrium. In our model the cost of bringing lemdnd borrower together, or
transaction cost in the loanable funds markegngdr than the monitoring effort and
collateral cost in the model of Goodfriend and Mit@a (2007). In their model the
profit is no less than the monitoring and collatest such that there is always a
competitive equilibrium.

2. ATheoretical Model of the Quality of Money
2.1. An Overview of the Model

Assume there are four groups of agents in the engnbouseholds, banks, firms,
and the central bank. Central bank issues fiat jméorehouseholds to buy goods and
services produced by the firm. For simplicity, sop@ that firms earn zero profits
because the market for final goods and servicepeaxfectly competitive. The bank
gets fiat money by taking deposits from househ@ds, pays them interest at the real
rate of r'. In a fractional reserve system the bank could [eart of the deposits to
the firm as a loan and earn an interest at theragalof r .

In reality the operation of both the bank anel ¢kntral bank would have costs.
The fiat money is actually a social contract betw#ee central bank and the people
who use it. For example, the Federal Reserve Batiteilegal tender of the Federal
notes or U.S. dollars. In the era of silver staddargold standard the bank, which
issued what Smith (1789) called the bank moneythadesponsibility to pay equal
value of silver or gold to the depositors on tlilgmand. There are costs in enforcing
this social contract. In the commodity standardtkeacost might be in digging,
producing, and transporting the species from theesto the market. But even in an
era of fiat money there are still costs in issuimgirredeemable paper money. After
all, the main difficulty of maintaining a fiat mopsystem is how to restraint the
inappropriate over-supply of the paper money byctrdral bank, or how to make the
long-run price level more predictable. Though teamti®n costs had been ignored by
Friedman, he finally admit that they are importimtthe conduct of the monetary
policy. As he said in the following passade:

2% Friedman (1986, p. 643).
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| took it for granted that the real resource cdgiroducing irredeemable paper money was
negligible, consisting only of the cost of paped @ninting...such an assumption, while it
may be correct with respect to the direct coshéogovernment of issuing fiat outside money,
is false for society as a whole and is likely tmaén so unless and until a monetary structure
emerges under an irredeemable paper standardrtvidgs a high degree of long-run price
level predictability.

This means that the resource cost, or prime cbgproalucing fiat money is near zero,
but what is important is the cost of maintaining thedibility of this paper money
and of keeping the price to be predictable andrif@tion or deflation to be under
control. These costs might be considered as thedcdion cost of the money supply,
which was unfortunately ignored by most monetagneenists, including Friedman
himself in his 1969 monograph on the optimum qugmi money?*°

On the contrary, transaction costs were not ignbkeduthors such as Baumol
(1952), Tobin (1956), Goodfriend and McCallum (2pQacas (2013), and Lucas
and Nicolini (2015). They had adopted similar sefsi in which there are costs in
replenishing households’ cash balances (Baumolahah), managing cash (Lucas
and Nicolini), or monitoring loans (Goodfriend akidCallum). We follow their
settings in assuming that there are transactiots edsen using cash as a medium of
exchange without specifying the particular struetof the demand for money, so one
can interpret our model in the sense of eitheradrtbese authors. Nevertheless, our
model is most related to Goodfriend and McCalluB0@ because there is also a
loan production function as in theirs.

2.2. Banks, Firms, and the Loanable Funds Market

As emphasized by Modigliani and Miller (1958) andd(2009), assume that the
representative firm wishes to minimize its cosfpsr capita) capital. The factor of
production consists of labor, (physical) capitald doans (or financial capital). The
final good is produced by labor and capital withwithout, loans’! Loans are
considered as an intermediate input, with whiamgiican produce more efficiently
because financial markets are supposedly to prdwitds with more and better

30 Keynes (1923) might be the first economist whdasat the importance of the transaction cost in
issuing the paper money. This is probably one efréasons he would have in mind when he was
proposing to the British monetary authority (maiBlgnk of England) wittA Tract on Monetary
Reform about the arrangement of the international mogetgstem after the 1922 Genoa Conference.
31 Firms without having loans can get funds througmémade leverage.
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loanable funds. High quality loanable funds requa@e monitoring efforts and
better collateral physical capital. If so, they ateat Smith called real bills. If not,
they are fictitious ones.

The cost minimization problem of firms can be ddss as a two-stage problem.
At the first stage banks use consumers’ deposdstagir efforts of monitoring and
collateralized capital to make loans. Then at #eoad stage firms borrow these
loanable funds from banks to finance their investts@nd to produce final goods.

To introduce Coasian transaction cost into our rhizdeis assume that some
efforts X are necessary in using loanable funds marketsottupe goods, such as
monitoring labor and collateralized capital, asuiegd by Goodfriend and McCallum
(2007). In general, these efforts include othetofsearching for information,
bargaining and negotiating, and enforcing the @mt$r Without loss of generality,
assume that the efforts of using loanable fundketaiare linearly related to loans
actually made by professional loan makers, or assinat A. = uX , where A. are
loanable funds which embody the idea or expertiggpiaal professional loan maker
would have in making loans, angd > 0 is a variable representing the efficiency of
using efforts to make loans. A larger value of implies that professional loan
makers have better expertise such as more infavmaietter knowledge and
know-how, better skills in making loans, and so on.

Let the price of efforts beP, , that is, the cost of a unit of efforts in ternighe
final good. Note thatl/ x is the cost of producing a unit of expertise i of
efforts, so P,/ is the cost of producing a unit of market-madedsoo terms of

the final good, which we define as marginal tratisaccost C") of producing
market-made goods, oE" = P, / . The efforts of using markets are factors of

production and therefore intermediate goods of pecody final goods. They are
produced by other factors of production such asrlaind capital. Assume that this

B LEl—ﬂ

production function is Cobb-Douglas:= K. , such that we have

A = uX = uK L., where L., K. are labor and capital devoted to the
accumulation of expertise, respectively< g <1.

According to Coase (1988), transaction costs aetists involved in using
institutions such as markets, firms, and the lalweWthere are no transaction costs,
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the equilibrium condition would require that thecerof loans be equal to the
discounted sum of profits or net cash flow the ledlhgenerate’® But when there
are transaction costs the equilibrium arbitrageddemon would require that

Ty T, Ty

1) C"+P. = + +ot
@) d4r @+r)? @+r)"

where P, isthe price of A, 7, is the flow of profits generated by the banker’s

expertise of making loans in thik period, and is the duration of loansi = 12,...n.
Equation (1) indicates that the sum of the discedmtrofits or net cash flow of
acquiring new loans is equal to the full cost oihdoso. And the full cost includes not
only the cost of acquiring the loan itself, butcaike transaction cost of protecting and
enforcing the property rights of it.

After acquiring the expertise people have to prexsdme efforts for protecting
and enforcing their property rights. The price oind this is P, , as discussed above,
and the full cost would beP. A. + P, X = FA., where F is the unit full cost of the
expertise. When full cost is greater than net dlsty banks would have less
incentives to learn new skill in making loangherwise they would like to learn more.

In equilibrium the full cost must be equal to thet nash flow of making loans. Note

that P, =C'x and A = uX ,so P, X =CTA_. This implies FA. -C'A. =P.A_,

or simply F =C" + P.. In equilibrium the full cosF is obviously the full price of the

loan.

Now we consider the representative firm’s prabl&ssume that firms face a
Smithian make-or-buy decisidh:to make the loan by themselves or to buy (borrow)
it in the loanable funds mark&t. The purpose of firms is assumed to get loanable
funds they want in the least costly way. Accordiaghe principle of comparative
advantage, sellers in the market are usually battproducing goods than buyers.
Because using markets is costly, buyers shouldnpagaction costs such that sellers
are willing to bring goods to the market. The aosimization problem of firms can

32 paul Romer (1990, p. S87) had called this conlifi@ intertemporal zero profit constraint, where
the economic profit is zero at the equilibrium. Betdid not consider transaction costs. The acamyint
profit is equal to the fixed cost at equilibriumdatherefore, would be greater than zero.
33 Smith (1789, Bk. IV, Ch. II).
34 Making loans on firm’'s own credit, not on thathainks, was usually called the homemade leverage.
See, for example, Modigliani and Miller (1958, B92.
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be described as follows:

(2) C =Y min{min(F, " “r*),(1— y)w"“r}

whereC is total cost of producing the final godd W “r“ is the unit cost of labor
and capital, whereD < <1, y is the fraction of labor and capital devoted te th

production of the final good with loanable fundstoaved from the bank, and - y

is the other fraction devoted to the productiofiredl goods with funds financed by
firms themselves (homemade leveragB) y <1/2.3% Equation (2) indicates that all
three factors of production: expertise, labor, eagital are necessary to produce final
goods with loanable funds borrowed from banks,dmly labor and capital are
required for firms with homemade leveraeFirms can either make loans by
themselves, or borrow them from banks in the loenainds market. They just
choose the least costly way to finance their innestts.

In equilibrium the total cost of borrowing funftem banks and homemade
leverage would be the sarffeBecause there are three inputs: professional loan
maker’s expertise, labor, and capital, the totat ¢onction can be written as

C=FA +wL, +rK,, wherew is wage rate,r is real loan rate, and.,, K, are

labor and capital in producing the final outptitwe assume that both labor and
capital markets are competitive but the marketdans is not. The first minimization
problem inside the curly bracket of equation (2juiees that loan, labor, and capital
are all necessary in producing final goods witmkdae funds borrowed from banks,
that is,

(3) C=FY = " *reyY

35 The expertise of professional bankers could bie km@wledge concerning loans, their skills in
making loans, or any other know-how which ordingepple could not easily obtain. Because banks
need both experts and ordinary workers, the fraatidabor/capital making loans by firms themselves
should not be less than one half. Otherwise nosfiwil go to banks because loans are too expensive
to make there.
36 Of course, homemade leverage also needs monitefiods and collateralized capital. We assume
that there are not these costs just for simplicity.
37 The total cost should include both prime cost adsaction cost.
38 As will be shown later, the expertise is in turnguced by both labor and capital, and the aggeegat
production function will be a weighted averagelef butputs produced by firms with loanable funds or
through homemade leverage, with the weights béiadractions of labor and capital allocated to ¢hes
two kinds of production.
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This means thatFY =C = FA. + wL +rK, or Y = A. + (WL +rK)/F . Since

the unit cost function is assumed to be Cobb-Dayga immediate implication of

this result is that(l— o)(wL, +rK,) = wL, . Combining this with the above
equations we have

(4) Y = A+ (why) [y - a)(wr7)]

By Shephard’s Lemmal =0C/ow=y(1-a)w “r*Y,

Ky =0C/or = yaw “r“*Y , so K, /L, = aw/[(1- @)r]. Inserting this into (3) and
rearranging terms would have

(5) Y = A+ AVK L

where A,'=[(1- &)/ a]* [y 1-a )]

The solution for the second cost minimization problem outksideurly bracket of
equation (2) requires that the total cost of producing the firad g@uld be the same
in equilibrium, so we have

(6) (F + W r)Y = (L— )W “rey

The solution to equation (6) is equivalent to that of the Wotlg redefined problem:

(7) C =Y min{F,(1- 2y)w"“r%}

A similar aggregate production function to equation (5) coulddsared with only a

modification of replacingA,' by A, where A, =[(1-a)/a]”/[(1-2y)1-a )]

In this paper we assume th# > « . This means that the marginal productivity of
per capita capital at the extensive margin (acquiring expertise) isrgiteatehat at
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the intensive one (no-expertise efforts), or that the production dumefith loans
made by banks has larger marginal product than that withent.tOtherwise there
are no banks which would make loans if the quality and convendadribese
financial services are the same. CombiniAg = X with equation (5) gives rise to
the following aggregate production function:

8) Y= ﬂKEﬂLEl_ﬂ + A\IKNaLNl_a

Before the completion of the model, we first explore the relagbwden the
aggregate production function and the market equilibrium of finadgdarst, when

there are no transaction cos®'(= 0), P. = F, and this is the standard arbitrage

equilibrium condition: at the margin, the cost of buyingdbed is equal to the
discounted sum of profits (or monopoly rent) generated by seliagyood in the

market. But whenC" -0, =P /C" —wx,s0 X =A./u— 0: no efforts will be

devoted to using the market. This contradicts the fact thiagy msarkets is costly in
the real world. The second aspect is that when firms woulddikerrow from banks
in the loanable funds market it must pay the costs involveding the market. If it
does pay the full price, that is, prime costs plus transactigts,dben its demand for
the good becomes Smith’s effectual demanlaerwise, it is an absolute demant.

Obviously here the effectual demand is represented by theiftdl . + C™ such

that without paying for transaction costs, the firm’s demandldvbecome absolute
and it will not be realized in the market. The firm must payomdy the prime cost
but the transaction cost to bring the good to the market. Thevoud borrow
nothing if it only pays for the fixed cost. Another implicatiof equation (6) is that,
for any goods to be effectively brought to the market, margieratits (rent) must
exceed marginal costs (transaction cost) of doing sd; orC" . If the benefit fails to
be larger than the cost, no new loans would be made. In titeeexcase that

C' — w, itis too costly for the firm to start a new business, shahthere are no

new loans to be made at all. Mathematically, = P, X/C" -0 as C' - .

To close this model we need market-clearing conditions forlabtr and capital.
Assume that there is & fraction of people who would like to learn the expertise of

3% For the distinction between effectual demand dwblte demand, see Smith (1789, Bk. I, Ch. VII).
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making loans, wherdd < 8 <1, and the remainind.— ¢ has two choicesy

fraction of it would choose to work at the extensive margin @mtlarket), while
1-y of it would work at the intensive margin (at home). For siaity] we also

assume that the proportions of capital employed at these two sargithe same as
those of labor. Again nothing important would be changeduasfassumption were

relaxed. The labor and capital markets cleaLif+ L, =L and K. + K, =K,

where L,K are the aggregate supply of labor and capital, respectively. When all
markets clear, equation (5) would become

9) Y = QuK’LY7 + (1- ) A KL

K’ is the fraction of skilled labor/capital devoted to the accumulatidhe
expertise. (1- ) A, K“L"* can be decomposed into two pargl-0)A K“L™ and

1-y)(A-0)A,K*L". The first part is the fraction of unskilled labor/capital devoted

to producing final goods with loanable funds, and the secomdsphat devoted to
producing goods through homemade leverage. Equation (9) chares ez
aggregate production possibility frontier. It is a weighteerage of the production
functions at both extensive and intensive margins.

All of these results can be illustrated by Figure 3. In a weildout transaction
costs, no market-made goods would be produced because usingrkie¢ is1not
costless. This implies tha#f\. =0, and the poinB in Figure 3 will shrink to the
origin immediately. In a world with positive transaction cakese are two situations.
First, if transaction costs are no less than the rent the firm maghtfrom its
production of the new good, that is, F <C', then obviously no goods will be
produced. The poirB in Figure 3 will again shrink to the origin. Second,Rf>C",

then the new good will be produced, and in equilibriufn;-C™ = P. > 0, a positive
price which is necessary foA. to exist.
Transaction costs, therefore, act as thresholds to the introdo€tienw ideas or

new goods into the economy. When transaction costs are lower bedtdetter legal
system, more information, less unnecessary lawsuits, lessgadibnflicts, among
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others, poinB in Figure 3 will move rightward to poif®, and the intersection point
of the two production functions (poiA) will move upward along the production
curve at the extensive margin to anothewer extensive margin (to poii in
equilibrium). This is because now the firm would have better egpattie to the
reduction of transaction costs. This process will go on anfimare transaction costs
are reduced and therefore better institutions are established. Bheifoaggregate
production possibility frontier will be the upper envelopehaf production functions
at various margins. There is always another better extensive matgimere for
people to pursue if they can find a better way to get to it.

Before describing the behavior of consumers and the central bank the reader
should note that there is a similar arbitrage condition suchuadien (1) for firms
with homemade leverage. Assume that there are no transactiombestsising
homemade leverage. The intertemporal zero profit constraint for suchwioald be

Ty Ty Ty

= + o+
1+ MEC = (1+ MEC)? (1+ MEC)"

(10) R

where MEC stands for the marginal efficiency of cagftalf profits in each period
were unchanged for firms with and without using loanable funds, MFEC must be
greater tham. When there are no transaction costs, MEC is equal MEC —r is
measuring the excess rate of return of the entrepreneur over the bahkeni§,
there would be no business firms because bankers could have dengobstin
investment than entrepreneurs do.

Equation (10) can also be interpreted as follows. If firms can baws provided
by banks without incurring any transaction costs, just eif could have funds with
the same quality but through homemade leverage, then the inteenaf return (that
is, MEC) would be higher than that of the firm which have tmifriransaction costs.
If both types of firms co-exist in the world, then on averadgeOMnust be greater
than the real interest rate for the loanable funds market (tmat is,

2.3. Banks, Consumers, and the Central Bank

The ultimate sources of loanable funds come from consumersdépegit their

40 MEC was adapted from Irving Fisher’s “rate of retover cost” by Keynes (1936, p. 140), which is
the internal rate of return of the replacement,amsof the supply price of capital owned by threnfi
itself.
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savings in banks in return of a real deposit rate. These sdaegme funds to be
borrowed by business firms. Consumers can use, save, or hoardribg they have.
How much of the money they would hold as cash was disclbgsBdumol (1952)
and Tobin (1956), to cite the two most famous works onttiie. Much later, Lucas
(2013) and Lucas and Nicolini (2015) extended the Baumol-Tobin frankee the
case where there are cash management costs. The role played by théaekiral
determining how much cash and credit a society should holdheasain theme of
Woodford (2010), Sargent (2011), and Stiglitz (2016). The mo@siented in the
current paper might shed some light on this important issue.

Assume that there are no taxes and public debts in our ecolbbgyvernment
spending is financed by issuing fiat money. This outsideanp@lus the inside money
created by the banking system as a whole consist of the total aafonaney
circulated in the economy. Call this sum total M1, which isaktpucurrency plus
deposits, orM1=CC + DD, where CC is the currency held by the public abd
is the deposit. The outside (or high-powered) money created logiitv@l bank is
denoted by MO, which is the sum of currency and the required resdrtressbank, or
MO=CC+rrDD, whererr is the required reserve ratio such th&bD is the
required reserve P.A. = (1-rr)DD is therefore the nominal value of loanable funds.
Let cr =CC/DD be the currency ratio. In a fractional reserve system the money

multiplier is m, = AM1/AMO= (cr +2)/(cr +rr). "

The reason that consumers would deposit their savings latik must be that
the money they had could not give them more returns in alteenades. To put it
another way, this means that there are high enough transactiowhestsonsumers
use their money in other investment opportunities. Agaargetis another zero profit
condition for consumers:

Ty T, Ty

(11) C" +C"+P. = + S+t
1+ @+rY) @+rH"

where C" s transaction costs consumers have to incur. They are thef twstging
lender (consumer) and borrower (bank) together in the deposit masitetsjG’

are the cost of bringing lender (bank) and borrower (firm) together in @nhenb@arket.
As in the above discussion, if profits in each period were unchdagednsumers
with and without depositing money in the bank, thenust be greater tham'. When

41 For definitions of these concepts see, for exapfpiedman and Schwartz (1963, Appendix B).
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there are no transaction costs, these two rates are equal to eachrather—r'
measures the excess rate of return, or the spread, of the bank over timeerts
Otherwise, there would be no banks because consumers could havaetien jobs in
lending money to entrepreneurs than bankers do.

Though the above model is simple enough, the novelty ighe transaction cost
in the operation of the bank and the money market. When tstisscbigher, the
bank’s profit becomes lower, and the loanable funds created by thedagktem
would decrease. This is the typical phenomenon of a recessidhe@ther hand,
when transaction cost is lower, the credit or inside money crbgtdee bank would
increase, and this is probably a situation of prosperity. Bovvarrheated economy
needs more fuel from outside the banking system, and a great contiaatsually
the result of a liquidity crisis. Thus, we have to considerhavior of the
government or the central bank because they are responsible fogatiercof public
debts and the outside money, which are probably roots of finduahs and busts.

To sum up, when transaction costs are greater than zero as ial thentd, there
are costs of bringing lender and borrower together, as claimed mekK¢¥936). And
in arbitrage equilibrium we would have the following inequalit)EC >r >r'> 0.
The equilibrium real interest rates should be greater than zero. Gtéehere would
be no loanable funds market in the first place. The real zero lowad{®ZLB) for
the loanable funds market in particular, and for the financial markgeneral, will
be further discussed in Section IV beltiw.

Now we turn to the problem of the central bank. Assume that thecestein
implementing the monetary policy for the central bank. If therakbaink’s goal is to
pursue full employment and price stability, then it needs tofetaised with the
targeted interest rate and unemployment rate. The announcement efltime2013 to
target the expected inflation rate at 2% and unemployment rate an&s%n
example. The efforts the Fed pays for implementing these monetarg®could be
considered as costs of enforcing the mandates authorized by the FederaleRAct

42 A positive spread means that there are at leastrtt@rest rates in equilibrium, that is, deposi a
loan rates. Unfortunately, mainstream macroecononaidels usually have only one equilibrium
interest rate. This embarrassing situation has beanging. Woodford (2010) was one such example.
43 The theory of monetary business cycles can bedfauthe works of Hayek, Friedman, and even
Keynes, but their emphases were not the same. dttetel between Keynes and Hayek was the most
profound one. A recent example about this debateRamnlie, Shleifer, and Simsek (2018).
44 Zero lower bound (ZLB) for the nominal interestierhas been a popular idea since the Bank of
Japan initiated the world’s first QE in 2001. ThHeBZcame from the idea of liquidity trap suggested b
Keynes (1936, p. 207). During and after the Greatdlsion, ZLB has become one of the main debates
in both macroeconomic theory and practice. Seextamples, Koo (2009), Woodford (2010), Rogoff
(2016), and Rognlie, Shleifer, and Simsek (2018gffect, what really matters is not ZLB, but RZLB.
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of 1913. These costs of enforcing legal contracts are what Coa$ ¢Hied
transaction costs which was finally accepted as the resource cost oénnadie
paper money by Friedman (1986).

Another cost of monetary policy stems from the plausible tmerisistent
behavior of the central bank. For example, in December 2015 Fed ttaéskdieral
funds rate target for the first time since the Great Recession. Theastacreased
again in December 2016, and three times in 2017. In early 2015ffi@dls, such as
the then vice chairman Stanley Fischer, claimed that Fed showddates at least
four times that year. But it turned out that there were omgetkimes. If there was no
transaction cost, then according to @aase Conjecture (Coase (1972)) Fed could
choose any level of interest rates as targets without generatingassary financial
market fluctuations. But in the real world there are so many transacigis such that
any unanticipated monetary policies could have harmful effects for market
participants.

The purpose of the government or the central banker is assumeditoiraake
welfare of the household, which is represented by the rent housedimhin by using
the fiat money. Again the household has two optionsimgusoney. First, she could
use it to buy goods. In this case the fiat money providewittetiquidity services.
Otherwise she could lend the money to someone else who nézdsiisume goods
or invest in bonds and stocks. In this second case she alsahéaight to use the
money in exchange for some interest returns. With competitive usestrmerous
households the rent would be equal to the interest income iiilbegm. The central
bank therefore wishes to maximize the rent, or equivalently thestteicome, net of

the transaction cost of implementing the manda{é$-C°)M 0, where R' is the

nominal deposit rate an€® > 0 is the relevant transaction cost. We assume that the
central bank would follow the advice of Friedman (1969) to choosgu#wetity of
money (MO here) instead of interest rates as the instrument of thetanopolicy.

The solution to the central bank’s maximization problem ipkinR' = C?, that
is in equilibrium the transaction cost is just equal to f@ootunity cost of forgoing
the right to use the money to other people. The novelty hénatishis result could
help us explain the optimum quantity of money proposeBri®dman. In his famous
statement Friedman (1969, p. 34) had claimed thHah&optimum quantity of money
isthat it will be attained by a rate of price deflation that makes the nominal rate of
interest equal to zero.” (italics original) Although the process of deriving the optimum
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guantity of money is without error, the assumption Friednsaa us not. Assuming
zero nominal interest rate is equivalent to assuming that theceright to use the
money, or that the right to use money cannot be transferredneosie else. This
amounts to saying that only the person who originallythie money can use it.
Nobody can use the medium of exchange except the owner of the Mbiselg a
world with zero velocity of money. And in the end the moisayseless because it has
lost its role as medium of exchange and as store of value.

To have a meaningful monetary equilibrium, be it optimum ora@ositive
nominal interest rate would be necessary. If there were no transactasf co
supplying money, there would not be nominal interest rateast in the sense of
Friedman’s optimum quantity of money. The equilibrium nomintdrest rate in our
model is R'=C? >0,% which is consistent with the later work of Friedman (1986).
He finally admitted the importance of the resource cost of issuiageiemable paper
money.

V. Applications of the Quality Theory

1. Subprime Mortgage Crisis

The quantity theorist has focused on the stability of madeayand, as described
by Friedman (1969, pp. 62-63) in his restatement of the quamioyy:

The quantity theorist accepts the empirical hypsiththat the demand for money is highly
stable...A stable demand function is useful precigelyrder to trace out the effects of
changes in supply...The classical version of theatigje under this head to the quantity
theory is the so-called real-bills doctrine: thladuieges in the demand for money call forth
corresponding changes in supply and that supplgatachange otherwise, or at least cannot
do so under specified institutional arrangements.

It is therefore no doubt that quantity theorists must vehiéy the demand function for
money is stable. If the quantity theory is based on thergssan of stable money

45 This is the equilibrium nominal deposit rate. Euiilibrium nominal loan rate would in general be
higher than the deposit rate, as shown above.\rcase the equilibrium nominal interest rates in ou
model are positive. If there are no transactions;deen both the nominal deposit rate and the naimi
loan rate would be zero in our equilibrium, whiskcbnsistent with Friedman’s optimum quantity of
money. Friedman'’s theory is therefore a speciat césurs.
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demand, then the quality theory is concerned with the probadibihity of money
demand. This instability came from the cost of bringing lendéranrower together
and the resulting separation of market-made loans from homemade leVeéeacgn
use the CDO in subprime mortgage crisis as an example to eRplaithe quality
theory works, and why the quantity theory and the correspomdiingy such as QE
could not solve the problem of boom-bust cycles.

In our theory the loanable funds are an intermediate inpuéetprtbduction of the
final good. But in early 2000s mortgage played an importdatindoanable funds
markets. This is partly because the government of the United Statasted the idea
of homeownership, and partly because the financial instrument Ci3Omwented. A
nice story of this process has been told by Michael Lewisg asil*®

In the process, Goldman Sachs created...the synthdifirime mortgage bond-backed CDO,
or collateralized debt obligation...The rating agesciwho were paid fat fees by Goldman
Sachs and other Wall Street firms for each deal thted, pronounced 80 percent of the new
tower of debt triple-A...The goal of the innovatiom,short, was to make the financial
markets more efficient. Now, somehow, the samevatiee spirit was being put to the
opposite purpose: to hide the risk by complicaiinihe market was paying Goldman Sachs
bond traders to make the market less efficient.

Without mortgages or loans there would be no mortgage backeis bend without
these bonds there would be no CDOs. Loans thus became an ingtenrgolit to the
production of CDO instead of real investment. And as claimedels, the risk of
CDO was hidden by Wall Street firms, and the resulting transactist was passed
on to investors and taxpayers if these security firms were considegalérnment

as too big to fail.

In standard macroeconomics the purpose of financial instrunseiotsnake
markets more efficient. The risk would be shared with or transferretthéo people
through the functioning of financial markets. Stock, bondjrasce, CDO, and many
others are all financial instruments to make sure that the riskewkduced and the
pie will thus be bigger. But at least for CDO, it seems thatis not the case. The risk
was not shared but hidden, and this made investors mudhfi@ssative. The rise of
the cost of information eroded the quality of CDO and that ofsloignintermediate
input. The production function of these investors would therefufets the left and,
at the same time, the production function of Wall Street firmssstafthe right. Total
output in the society shrinks because the number of investotsogradyers are much

46 Lewis (2011, pp. 72-74).
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larger than that of bond traders in Wall Street firms.

The case of CDO reminds us of the importance of the qualityoty. When
almost everyone could get mortgage with a very low loan rate,the era of the
Great Recession, the quality of the loan was declining, eveglhitbe quantity of it
was increasing. When both the quality and the quantity o§lohanged, the demand
for loanable funds could not have been stable. Without stableyndeneand function
the quantity theory cannot provide the central bank with a cregiilitiance to its
monetary policy. The central bank should put in mind mby the quantity but the
guality of money.

2. QE: Japan versus the United States

After the burst of the Heisei bubble in 1990, Japan had faiterailong and great
recession. The Bank of Japan, under suggestions of Paul KrugmBemaf®rnanke,
launched the world’s first QE in March 20¢/1 Seven years later, Bernanke’s Fed did
the same thing. In late 2008, after the burst of subprime mortgduxe, the Fed
initiated the first QE in the United States. The Fed purchaseahihypgovernment
bonds but mortgage based securities (MBS). As mentioned big (2041, p. 73), the
rating agency gave triple-A to more than 80 percent of the debt fdtedjuality of
many of these debts and the derivatives based on them, such asvz3@efinitely
not good enough to get a triple-A. What the Fed cared aboubivesyrse, the
guantity of money. To provide unlimited liquidity servicethe market was the first
priority in the mind of many Fed officials. This is notwalong, but it is not all right,
either. Without paying more attention to the quality of nyptige implementation of
QE was at the cost of at least two things. First, as an almbstited lender of the
last resort, the Fed would have encouraged security firms in Wall &trizdde more
risk in designing financial assets more toxic than CDO and €®d then pass it
on to innocent investors and taxpayers to earn a purérent.

The second social cost of QE was that it might have encoutfagegeculation in
stock, housing, and high-yield bond markets. When huge rinedunoney through
QE was borrowed from the bank to invest in these asset maHetsed, in effect,
had provided the projector with the easiest money to make a spestakible. If

47 Koo (2009, p. 73).
48 |n addition to CDO, the CDS also played an impairtale in the subprime mortgage crisis. See, for
example, Lewis (2011).
4 Keynes (1936, p. 144) had recognized the impoeafichis moral hazard problem when he was
discussing the cost of bringing lender and borrawgether.
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firms in Wall Street are too big to fail, then firms in Main Streetild be too many to
fail. In either case the central bank should be more concerned witjudlity, rather
than the quantity, of both outside and inside money to aheishext financial bubble.

3. Cash: A Curse or a Blessing?

In a world with the internet of everything, the transactiot wilsbe reduced, but
it will never disappear. It just transforms into different tygesfirst mentioned by his
paper on “The Nature of the Firm,” Coase told us that there are tipes df costs
when we prepare to make transactions, as he said in the folloagsgge®

The main reason why it is profitable to establighra would seem to be that there is a cost
of using the price mechanism. The most obvious aio&irganizing” production through the
price mechanism is that of discovering what thevaht prices are. This cost may be reduced
but it will never be eliminated by the emergencemécialists who will sell this information.
The costs of negotiating and concluding a sepa@ttact for each exchange transaction
which takes place on a market must also be takeraztount.

The cost of using cash is not just the cost of replenishingasashthe Baumol-Tobin
model. The implementation of the third-party payments, mobiyenpats, and digital
currencies, among others, needs the establishment of relevant econoieigahnd
frameworks. These are costs of enforcing contracts. The popularity derpbbnes
and other mobile devices is a necessary condition for the funiohia world
without paper money. In such a world the inside money, ortcweitl become more
and more important, and the role of the central bank will be narroeeaibe the
amount of the high-powered money would be reduced. For somemeistaicsuch as
Rogoff (2016), cash might be a curse because it would facilitateptiomand make
monetary policy of the central bank more limited because there walyalbe a ZLB.
If cash were banished, then people could not hoard monetheynavould be forced
to spend it. This means that the bank could pay a negativeaanterest rate when
people would still like to deposit savings in the barst jor, say, security.

Rogoff's arguments were based on the assumption that p=oplet use digital
currency to make corruptions easily, and they also cannot hoardnibiesry without
using cash. These arguments might not be all right. Wiitatlurrency, such as the
bitcoin, some of China’s corrupted money has been secretly transdibnatl

50 Coase (1988, pp. 38-39).
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because renminbi is still not an international currency. Bitisomore internationally
accepted than Chinese yuan. This was one of the reasons whyw@hidabanish
bitcoin last year. This is not the case for corrupted mon#eitunited States because
U.S. dollar is much more internationally accepted than bitcoig.nttore costly to use
bitcoin to hide the corrupted money than to use the U.Sardéllcurse for America
might therefore be a blessing for China, if no digital currencied) as bitcoin, are
allowed to be used in China. Once again, the quality of morsters. The popularity
of the U.S. dollar has been the result of America’s open and freeifahamarkets. In
other words, the quality of U.S. dollar is better than that®hinese yuan. To
improve the quality of yuan, China at least has to open itsdialamarkets.

4. Optimum Quantity of Money: ZLB or RZLB?

Friedman’s optimum quantity of money is where the nomimafest rate is
reduced to zero by central bank’s deflationary policy. Zero nalnmiterest rate could
also exist when the central bank implements an inflationaryypslich that real
interest rate becomes negative. In this case, hoarding cash igout alea, and the
optimum quantity of money should be where the demand for ynereero. When
optimum quantity is restricted to be positive, as requireBrisdman (1969), the
monetary policy of the central bank should be deflationary. ddmglusion is
somehow controversial. The existence of ZLB indicates that thenabmterest rate
is near, but seldom equal to, zero. Even if the nominal intexesis approaching
ZLB, it is often a state in deep recession, and it is hard tat ealoptimum. A
meaningful optimum quantity of money should better be itat svhere both the
guantity of money and nominal interest rate are greater than zernheaoehtral bank
is pursuing a mildly inflationary monetary policy. As centyahks all over the world
are targeting the 2% inflation rate, it naturally implies thatdptimum quantity of
money will be more consistent with inflationary than defladiyrmonetary policies.
And if, according to Friedman, the optimum real interest rate isiy@mshen with a
positive inflation rate, the optimum nominal interest rate shbelgreater than zero.

As shown in Section Ill, optimum nominal interest rateréater than zero only if
there are transaction costs when central bank issues the irredeemablaqaper
This means that Friedman’s conclusion in 1969 should befiadh his conclusion
in 1986 was accepted. It took seventeen years for Friedman tg tacilgnize that
the optimum quantity of money should be in such a statebibth the nominal and
real interest rates are positive, and the central bank should enguwsry moderate
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inflation.>! All of the results can be illustrated in Figure 4.

The quality of money can, as usual, shed some lighteoproblem of optimum
guantity of money. Friedman (1969) thought that the central slaokld not pay any
interest to cash holders except that there is inflation. When thaéeflasion, holding
cash would have benefits which would be balanced with theofdgse preference
due to delayed consumption. This argument is true, butiviegre are transaction
costs in the process between printing and hoarding, as wellvesdnehoarding and
spending money?

As argued later by Friedman (1986), there are resource costs of pfiating
money. In addition, according to Keynes (1936), there isafdsbarding money such
that it should be compensated with a liquidity premiumalimnwhen we spend
money, the same Keynes told us that there would be the dwshging lender and
borrower together. All the above costs are transaction cost$ir3tis associated
with money supply, the second with money demand, anthittewith both supply
and demand. Because interest is the cost of foregoing the rigbe tooney, if these
transaction costs are positive, there is no reason why the trretiessnominal or real,
should be reduced to zero. As mentioned above, the optimuriorddédedman was
zero nominal interest rate, and for Allais it was zero real interestBath ignored
positive transaction costs associated with the demand and sdipponey.

Coase (1972) taught us that the durable goods monopadistrhincentive to
charge additional customers a lower price. As the central banknsahepolist of
issuing the durable good called money, it has also the inedotprint more of it.
The policy of QE or QQE in Japan and the United States wereastaexamples for
such a privilege the central bank would have. QE has generated alityqatibblem
for the country which used it. The more money the central iszuolks, the less
credible the value of the money would be, and the quality oemaould be worse.

In the era of QE some central banks have adopted the pbhegative nominal
interest rates. This policy should not be an optimum inuseyul sense, but it was
supported by many central bankers and scholars such as Rogoff (2dM8gre
adopted by more and more countries, then the ZLB would never belamrdut
according to the arguments of this paper, we do not thinktthdt be an ordinary
monetary policy for most countries because the true lower boutidef@entral bank

51 To my best knowledge, Friedman had mentioned actin costs only three times, and two of these
were in Friedman (1969, 1986), respectively. Anpttree was in a 1953ournal of Political Economy
paper, when he was discussing inequality and inadistebution.
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is quite likely the real zero lower bound (RZLB), rather tharutheal ZLB.

The reason is simple. The price for the loanable funds market iedl interest
rate because the ultimate return of loans would come from real investmgsrns
of Fisher or Keynes, it is the rate of return over cost, or MECnth#ters. The cost
would never be negative such that the return over cost would nemegagve, too.
If there are transaction costs, as in the real world, then thetstabf using money
must be positive. This means that the equilibrium real intesgsin the loanable
funds market must be positive, too. Otherwise, there would teanable funds
market. Both the operation of the market and the determination pfiteeneed cost.
A positive price is the necessary condition for the market to.éxilte case of the
loanable funds market, the relevant price is the real interest rate.

Unless the central bank is pursuing a deflationary monptdigy such that the
inflation rates would generally be negative, a positive real intexgstwould, in
general, imply a positive nominal interest rate. This is whathgerwe in most of the
time. If a positive real interest rate is a normal situation fordaedble funds market,
then the lower bound for the real interest rate should naturally beTtgsas why we
have claimed that what really matters is the RZLB, rather than theeAyBhasized
by many economists.

V. Conclusions

Monetary system is perhaps the most important economic syBtesmess cycles
are largely a monetary phenomenon. The debate between the quaatitydh
money and the real bills doctrine has been the focus of the angnie¢ory ever since
the time of Hume and Smith. Smith’s real bills doctrine i€ffact, a quality theory
of money. Misled by Mints, Friedman considered real bills ieetas fallacious. This
is why most modern monetary economists have been adherémesgoantity, rather
than the quality, theory of money.

In this paper we establish a simple theoretical model to elaltbeatpiality
theory of money. We see this problem through different anglesal®é compare our
model with various monetary theories proposed by economistsasuginith,
Friedman, and Keynes, and with facts in the real world. In adiscag found that
transaction costs are the key to understanding the quality acfymigluch more
empirical studies are needed to see if transaction costs are as imastiaey are in
our theoretical model.
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