On The Optimality of Restricting Credit: Inflation-Avoidance and Productivity
ABSTRACT

To andyze a conflict in the use of credit, the paper presents amodd in which the consumer uses up
resources in order to avoid the inflation tax through the use of exchange credit. It determines optimal
credit tax policy with a given inflation rate and then dso dlows the credit to dso have productivity

benefits. In an example economy without capitd, the credit tax is optima when the resourcelossfrom
credit use, dominatesthe productivity effect and the inefficiency of subgtitution towardsleisure asaresult
of the credit tax. The paper dso examines second- best inflation policy in this context, given a credit
tax. Including physical capitd, the paper extends the economy to an endogenous growth setting and
shows how regtricting inflation avoidance can have the interpretation of increasing the efficiency of

human capitd, while decreasing productivity. The effect on the growth rate and the role of leisure is
discussed.
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1. Introduction

Roubini and Sda-iMartin (1995) suggest that credit restrictions can be good for decreasing
inflationtax avoidance but bad for accumulating capital. In their modd, the government controls the
givenlevd of financid intermediation, which negatively affectsthe consumer's utility vaue of money and
positively affectsthe accumulation rate of thecapital Stock. Anincreaseinintermediation decreasesthe
demand for money and theinflationtax proceeds. It can be optima to repressintermediation despitea
decrease in the growth rate.

Alternative gpproaches focus on inflation-tax avoidance by modding intermediation
endogenoudy through an exchange technology. In Schreft (1992) and Gillman (1993), the consumer
chooses how many resourcesto devote to producing exchange (trade) credit, and so avoid theinflation
tax. Serving only for tax avoidance, Schreft and Gillman (1987) find it socidly optima to diminatethe
wadte of resourcesin tax avoidance by prohibiting such avoidance activity. A restriction on avoidance
may work at first but over time taxpayers tend to avoid such redtrictions, as the existences of "non
bank" banks may illustrate. Using an explicit exchange technology and aparticular example of a credit
regriction, Lucas (1993) letsthe consumer avoid reserve requirementsin away that usesup even more
resourcesintota inflation-tax avoidance. The government restrictsthefirst exchange dternaiveand the
agent produces a second unrestricted exchange dternative, using a costlier technology than the firdt.
Theredtriction thereby induceslessefficient inflation-tax avoidance activity that can causean evenlarger
waste of resourcesin the total avoidance activity. Such literature further developstheissueof inflation
avoidance, but leave unanswered the broader Roubini and Sdli-i-Martin (1995) question about the

tradeoff between the costs and benefits of credit use in a second-best world with the inflation rate



gven! In particular, what if endogenous financid intermedaion dso furthers intertempora
accumulation?

This paper addresses the issue from a base modd of intermediation that is endogenoudy
produced in order to avoid the inflation tax. This further develops inflation andyss as pat of the
standard tax andysis of first and second-best optima (Lipsey and Lancaster, 1959). Firdt, inexploring
inflationtax avoidance in the base modd, the paper separates the bank and consumer problems? to
show that the equiilibrium relative price of the credit servicesisequad to the nomind interest rate net of
the credit tax. In the context of the margins of subgtitution, the dadticities, and the inflation cost
cdibration, this explains why a second-best optimum can be a credit tax that is only as big as the
nomind interest rate.  Intuitively, the consumer as banker sets the marginad cost of credit service
production (the margina avoidance cost) equd to the credit service price. Making atax on credit use
ashigh asthe margind cost of production pushesthe net supply price of credit servicesto zero, induces
only money use, and detersdl inflationtax avoidance except goods-to-leisure subgtitution. If thelatter
effect isof small importance relative to the gain in resources from no credit use, then thisis second-best
optimdl.

To include red bendfits of the credit use, the paper initidly introduces an economy-wide
increasein themargina product of Iabor from the averageleve of exchange credit use. With atrade- off
comparableto Roubini and Sdi-i-Martin (1995), the paper findsarange whereredtricting the creditis
optima only when the inflation rate becomes moderately high, and inflation-avoidance activity begins
using up more resources than are generated by the higher margina product of labor. This extends

gpplication of thetheory of second best to money and credit markets, including afirst-best optimum thet

1 SeeHartley (1998) for related work in which the credit good is specified through preferences.
2 SeAiyagari et d. (1995).
2



extends Friedman (1969). The example dso shows how second-best credit-tax and inflation-tax
policies depend on the naure of the economy, whichisinterpreted in terms of devel oped or developing.

The paper aso discusses related results from the base modd as extended to a Lucas (1988)
endogenous growth model (see dso Ireland, 1994, and Marquis and Reffett, 1995). A credit tax has
only alevel effect rather than agrowth effect when thereisno leisureuse, and thiseffect isinterpreted as
increasing the efficiency of human capitd. Postive leisure useimpliesalower return on human capital
and alower growth rate; when inflationincreasesleisure, credit restrictions can increasethe growth rete
only by decreasing theleisure use. In Roubini and Sdi-i-Martin (1995), inwhichthereisnoleisure, the
growth rate changes because financid intermediation is assumed to increase the rate of change of the
capitd stock. With adifferent gpproach, Hartley (1998) shows how financia intermediation can affect
the stock of capita rather than its growth rate, using information asymmetry and a credit condraint.
Kiyotaki (1998) aso uses a credit congtraint, whereby the physical capita stock equals the collatera
vaue of theintertempora credit that ismade available. Given aKiyotaki type effect, if exchange credit
useleadsto ahigher collatera vaue being put on theintertempora credit, then the capital stock endsup
being higher. With thisliterature as motivation for making asomewhat wesker assumption than Roubini
and Sdi-i-Martin, the paper lastly considers restricting financid intermediation when it is assumedto
affect the average leve of the capitd stock in the growth modd.
2. The Economy with an Explicit Financial Intermediation Sector 2. The economy

Consider an economy with an explicit bank sector that produces credit services only for
exchange transactions. And let there be atax on exchanges made with credit. Exchange for goods

occurs across a (0,1] continuum of stores asindexed by s.® The stores each sell aconsumption basket

3. Exduding s=0 precludes a credit-only economy in which the price level is not well -defined.
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or good that differs by color (asin Lucas, 1980). Let the good at store sand at timet be denoted by
c(s,t). This continuum can be thought of as existing across a geographical region where the average
consumer values the different cultural dimensions of each region. Utility depends equally on each color
of good, and induces "rainbow" consumption. The only other difference on the continuum is that the
cogt of exchangethrough private banking servicesgradudly increases asthe distanceincreasesfromthe
store indexed by s=1. With the lowest cost a s=1, thiscan bethought of asaninternationd financia
center; anindex near zero can be thought of asisolated bankswith ardatively high production cost for
exchange services.

Let P(t) denote the price of any good at any store attimet. In equilibrium, the good's price

must be the same across dl stores because it reflects only the production cost of the good, and each

good is produced by the same linear, Iabor-only, technology, with w the given, congtant margind

product of labor. The shadow pricein contrast will differ across stores asthisincludes both the goods
price of P(t) and a shadow cost of exchange. Exchange induces a shadow cost because it is "sdlf-

produced" by the average agent who actsas either aconsumer carrying around money or asabank that
producesthe credit services. Theshadow exchange cost isthe samefor dl goods purchased by money

and isjust the foregone interest from carrying around money, P(t)i(t), wherei(t) isthe nomind interest
rate. Since the production of credit services varies across the continuum, the shadow cost of credit

varieswith thestoreindex. In particular, let thetime per good that is used to produce credit services at
store s be denoted by t (), and let this production time begiven asalinear, decreasing, function of the
doreindex s:t(s)= A(1-9,with AT R,, . From the equilibrium conditions, the shedow cost of

exchange by credit at stores equals the value of the production time, or wP(t)A(1-9).

If the financid intermediation activity is restricted in any way, then this can be thought of as



rasing the implicit price of purchasing a good with credit. Let this regtriction be represented by an
explicit tax that adds T(t) 3 0 to the explicit goods price P(t), making the price of credit goods
P(t) + T.(t) , where the tax proceeds are returned lump sum to the consumer through a transfer,
denoted G(t) . Definingt_° T (t)/ P(t),sothat t_ isconstant for al time periods, the price of agood
bought with credit a dtore s becomes P(t)(1+t,), While the totd shadow price s is
P([1+t, + WA(1- s)], intheequilibrium margind rates of substitution.

2.1 The Agent asa Money User

Onthebasisof the shadow costs of exchange of money versuscredit, which are affected by the
credit tax, the representative agent choosesthe point in the continuum at which to switch between credit

andmoney. Cal thismargind stores(t) , now another choicevarisbledongwithgoods leisure(dsoin

the utility function below), and the money stock. The consumer uses credit where its shadow cost is

below thenomindl interest rate and thisoccursfor thereaively lessexpensve storesindexed from 5(t)

to 1. More formdly, the money goods are c(st), s (0,5(t)]. and the credit goods are
c(st), s (5(t),1] - The aggregate, or composite, money and credit goods are Z;(t)c(s, t)ds and
Zlm c(s,t)ds. LettingM(t) denotethe money stock at timet, the agent's demand for credit through the

choiceof 5(t) givesriseto the mode's particular form of the "Clower" or "cash" condtraint:
M(t)3 Pt [3Vc(s t)ds @
And the supply of money enters the economy through lump sum tranfersof V(t):

M(t+ 1)= M(t)+ V(1) @

4. For comparison to the standard cash-in-advance economies with credit (asin Lucas and Stokey 1983, and Englund and
Svennson 1988), each money good can bethought of & €, (S, t) on the lower part of the (0,1] continuum, and each credit
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Assuming a congant inflation rate in order to derive a closed-form solution, define \/(t) © pM(t) With
pl R,sothat M(t+1)= M(t)(1+p ).
2.2 The Agent as Banker

The agent as banker in effect has "plants’, "branches’, or just say locations across the
continuum, each with a differentiated cogt and profit. Let the profit per unit of consumption a each
location be denoted asP (s,t), with tota profit at location sequal to P (st)c(s,t). Let thebank sdl the

credit service at any store for P (s,t) . In the competitive equilibrium below (equation (5)),
P-(st) = P:(t), for dl s the fee is the same across all stores. Costs at each location s arethe

margind product w as factored by the labor hours used in the credit production, specified linearly as
A(1-s). Per unit profit a each location is given by
P(st)= P (t)-WP(H)A(1-9). ©))

The totd profit across the continuum at locations & which the consumer uses credit is given by

Zl(t) P (s t)c(s,t)ds; totd revenuesof thebank fromall of itslocationsare P (t) Ql(t)c(s,t)ds; andtotd

costs are wP(t) Zl(t) A(1- s)c(s,t)ds. With technology linear for each store, there is a greeter time

required per good at the locations that are added on the margin when the range of the use of credit
Soreads on the continuum.  This gives the bank's aggregate operations an increasing margina cost of
expanding the range of credit use through alower S(t) . Given P-(t) and c(st), the bank's

profit problem isto find the margind location for production of credit services:
1 1 1
Max [P (st)c(s:t)ds= B (0] (s:t)ds- wP(®L'AL- 9c(s )ds @

Thefirg-order condition gives thet the rdative price of finance equals the value of the timerequired a

goodas C, (S, t) , on the upper part of the store continuum. 6



themargina store 5(t) at whichthebank offers credit; thiscan bethought of asthemargina (time) cost
of the credit service:
P=(t)/ P(t) = Aw(1- 5(t))- )

Thisimplies that bank profits are zero at the marginal location s(t) , which is used to subgtitute in for
P (s.t) in the consumer’s firg-order condition with respect to 5(t) . At every other store s, bank
profitsinequilibriumareP (st)= P. (t) -WP(t)A(1-s), which is used to substituteinfor P (st} P- (t) in
the consumer's first-order condition with respect to the credit good, c(s;t), S(t) <S£1, in order to
determine that the shadow cost of acredit good is P(t) 1+ t_ + wA(L- s)].

2.3 The Agent as Consumer

The consumer receivesthe profit from the banking activity aspart of income. The other earned
incomeisfrom working for wagesin supplying labor for goods production and for banking. Thisequals
the margind product of labor w factored by the tota time endowment of 1 lessleisure, denoted x(t), or
w[ 1-x(t)]. The consumer aso receives the lump sum money supply transfer V(t), and the lump sum

trangfer of the credit tax revenues G(t), where in equilibrium,
G(t) = tP(t) [5,, c(s H)ds (6)

Also assumethereisan exogenousred asset endowmentof 3 | R, . Theexpendituresongoodsusing
credit equal  P(t)(1+1,) &, c(st)ds, and the purchases with money equd  P(t) g c(st)ds. The
consumer aso pays P (t) @l(t)c(s,t)dsfor the credit services. The net income equals the change in

money holdings between periods, M(t+1) -M(t). With amarket discount rateof g© 1/(1+i),the

discounted stream of nomind asset vaueis



é;qt[M (t+D- M(t)- Ll(t)P(s,t)c(s,t)ds- WP(t)[1- x(t)]- V(1)- P(Ha
L . ()
_G(t) + P(t)zoc(st)ds+[ Pe(t) + teP(t)]L(t) c(s,t)d% =0

The utility finction, with a3 0, is the log example: U (t) © Zol(ln[c(s,t)] +a In[x(t)])ds Given the
preference discount factor b, the consumer maximizes the discounted utility with respect to
c(st)0<s£Sc(st),S<SE L x(t); M(t+1);5(t) . ubjecttoequations(1), and (7), with | (t) ad
m themultipliers. Thefull solution, givenin Appendix A, requiresthe consumer first-order conditions,
the market clearing conditions (2), and (3), the bank’s first-order condition (5), and the government
condraint (6), with the redtriction that t£ i<Aw so that ST (0,1]. Also, in lieu of an explicit bond
market, to save on notation, assume the Fisher equationof g = b/ (L+p).

Given that the bank profit is zero a the margind store §(t) , the first-order condition with
respect to 5(t) plus other first-order conditionsimplies thet the relative price of the credit servicein
equilibrium equas the nomind interest rate net of the credit tax:

P (t)/P(t) =i -t )
3. Leveling the inflation distortion through credit taxes

Along the "extend" S(t) margin, the bank and consumer problems imply
that Aw(1- 5(t)) = P-(t) / P(t) =i - t.- Thesolutionis5(t) = S=1- (R.(t)/ P(t))/ Aw .The
credit tax pushes down the net supply price of credit so that the credit supply and its use fallsto zero
while 5 goesto one. This does not indicate the second-best optimum, but this and other parts of the
equilibrium indicate the effect of the credi tax in away suggestive of the optimum.

3.1 The Margins of subgtitution



The credit tax a0 raises the consumer's shadow price of using credit. From equeations (A.1-
A.5) of Appendix A, the margind rate of substitution between any money good and a credit good at
store s, equalstheratio of the relative shadow prices, or (1+i) / (1+t, + Aw(l- 5)) - Rasng t_ toii
makesthe cost of credit greater than theinterest rate at all storesin the (0,1] s-index continuum, and o

fully offsets the inflation distortion towards using credit. With i=t_ and only money usage, the shadow

price of goods consumption equals (1+1i) for al goods, and the shadow cost of goodsrelativeto leisure
equals(1+i)/w. Thisrdio is higher than when some credit is used at alower exchange cost thani; the
credit tax induces subgtitution towardsleisure. Becausethefirst-best (i=0) optimum hasacomparable
ratio of 1/w, this subgtitution goesin thewrong direction in terms of efficiency, and leaves unclear what
is the second-best optimum.
3.2 The Eladticities

Therdativeimpact of the different effects of the credit tax, on money versus credit useand on

goods versus leisure use, can be seen to some extent within the interest eadticity of money demand,

denoted hiM’ P

“iwp:'Mﬁ/Fl'i/;vtfks‘lli" i[(2+‘i)(i'te)'-AW]/[/-\W(1+i)11-.. ©
N Y
1+i AWY Aw |1+ t.

Thecredit tax primarily affectsthefirst termwhich equas-(1-5)/5 and showsthe extra margind effect
of subgtitution between money and credit for the purchase of any good. This tends to dominate the
second term, i/(1+1), which isthe effect of the money-good to leisure substitution (see Gillman, 1993)
and is unaffected by the credit tax. The third term is the interest eladticity of the margind utlity of

income. It includes the effects of the change in tax revenues from inflation and from the credit tax, and



from the change in income as a result of a change in leisure, and it has a negligible magnitude for
moderate inflation rates.

This suggeststhat the main effect of the credit tax, rather than increased substitution from goods
to leisure is decreased substitution from money to credit for the purchase of any good. Through this
subdtitution inthefirst term, the credit tax decreases the magnit ude of theinterest eadticity. A corollary
view comesthrough computation of the eladticity of subgtitution between themoney and credit inputs(to

exchange). Defining money as Qg)(t)c(s,t)ds, credit as (‘i(t)c(s,t)ds, and the rlative price of money to

credit as i/Aw, the dadticity of subgtitution between money and credit, denoted s , is

o b el
c(s,t)ds Aw ZOC(St)dS Aw, Aw 1+i

Thefirg two termsof theinterest dadticity, denoted hi , equal the negative of thedadticity of subgtitution

between money and credit: - i =s . And s/t <0 (for t_£i < Aw,sothat 51 (0,1] ). Thecrecit
tax unambiguoudy decreases the dadticity of subgtitution between money and credit, and theinterest
eadticity of money demand with margind utility held constant. By Bailey (1956)-type logic that
positively linksthe magnitude of the money demand e aticity to the magnitude of welfare cost etimate,
this increased indadticity from the credit tax lowersthewelfare cost of agiveninflation.> And equation
(9) suggeststhat the Balley result, in which he ignores changesin the margind utility of income, can be
more precisely stated as a poditive link between the magnitude of the eadticity of subgtitution between
money and credit and the welfare cogt inflation. These results show that the substitution effect of the
credit tax towards more leisure and |less goods ends up affecting only the margind utility of incomeand

is of lessimportance for cases of moderate sustained inflation. The dominant effect of the credit tax is
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left as the efficient gain back to society of the resources spent avoiding the inflation tax.
3.3 The Second-Best Credit Tax Given the Inflation Rate

A way to determine the net welfare effect of asmall increase in the credit tax and the second-
best optimum isto compute afunction giving the welfare cost of agiveninflation rate, for variable credit
tax rates. To derive such awefare cost, substitute the equilibrium goods and |eisure from Appendix A
into the utility function and set the utility level in the equilibrium (with i given and a=0) equd to the utility
level a the firg-best optimum (withi=0). Then solvefor afromthisequation. With y( - ) denotingthe
indirect utility function, thisequationis v(i,a,t.» ) = v(0,0,t., ) . Normelizing by Beckerian (1965) "full”

incomeof 1> (thetime endowment equals 1), and given 5=1-(i -t )/ (Aw), the codt function is

g

The first bracketed term contains the effect of substitution among good and leisure, and the second

1

il / oo B

a 1+ | Aw gt 1 1§ 1+
— = 1- —— +teln

w 1+ te (1+te) 1+a N1+ 1+t

[
e

bracketed term contains the effect of the margind utility of income, including the tax trandfers.
Specifying the parameters as Aw=0.54, a = 2.27, andp = 1/1.03 (Gillman, 1993), the grgph of
equation (10) in Figure 1 illustrates how the welfare cost locus monotonically shifts down towards its
minimum as t,, rises and approaches i . Theridge of optimality inFigurelat ¢ = i showsthesecond-
best optimd locus. To indicate in Figure 1 the infeasibility of ¢, > i where 5>1, welfare costs are set
equal to zero for ¢, > i .

3.4 Sengtivity and Robustness of the Results

The second-best result of ¢ = i isrobust to any specificationof a < ¥ and Aw<0, giventhe

5. The Balley link is shown to be valid in Gillman (1995) for genera equilibrium aswell asfor partid equilibrium.
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redrictionof Aw>i - t_ that keepsthes withinrange. Asa goesto zero, the credit tax hasinduces
a proportionately larger gain in welfare. For large vadues of a , the gain from a credit tax is
proportionately less. At a =0, thefirst-best and the second- best optimum are the same, sncein this
case the credit tax induces no inefficient goods-to-leisure subgtitution. As Aw goes to its minimum
dlowable vaue, the benefit of the credit tax is proportionately greater; as Aw approachesinfinity, the
gain from the credit tax goesto zro. Thecredit tax ismost important when leisure preferenceissmdll
and the cogt of credit low. The actud vaue of the leisure preference tends to be cdibrated at low
levels, near 2, and the technologica advance in the banking sector suggests that the cost of credit
appears to be faling. If the productivity in credit production outpaces the economy-wide productivity
increase (A fdlsfagter than w rises), then the cost of credit will trend downwards and the gain from the
credit tax will rise.

With this log-utility example, leisure demand depends on its own shadow pricew, a , and the
margina utility of income (see Appendix A). More generdly, leisure can dso depend positively onthe
shadow price of the credit good, including the credit tax. Thenthecredit tax inducesmoreleisureand it
is possible that i= t, may not be second-best. Further, when the credit tax causes additiona negative
income results, it can be sub-optimal. Destruction of the credit tax revenues, asoccurstypicaly witha
regulation rather than an explicit tax, can make the credit tax decrease welfare, as can a cost of tax
collection (Gillman, 1987). These results compare to the sub- optimality of the reserverequirementsin
Lucas (1993) where there is even less efficient tax avoidance activity. With log- utility, and asdefrom
such negative income effects, the optimaity of an effectively prohibitive credit redtriction is robust to
dternative forms of the redtriction. It is second-best optimal to st to infinity atax on time in credit

activity (like an income tax on the bank sector profits), and to set to zero a ceiling on the interest rate
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that credit funds can earn (see Gillman, 1987). However introducing abenefit to credit use changesthe
optimum from redtricting dl inflation-tax avoidance to trading off such redtrictions againgt fewer benefits.
4. Restricting Credit When it HasOther Benefits4. Restricting the Benefitsof Credit-Induced
Productivity Enhancement

Many attribute anincreasein the capital stock to the devel opment of thefinancid intermediation
sector. This generdly would increase the economy's margina product of labor. In the labor-only
economy of section 2, this can be captured by assuming that the margind product of Iabor depends
linearly on the degree to which credit is used on average in the economy. In paticular, let
w(t) = w(g, ), Where w, (5,,t) <0 . Theexampleusedis w(s ) = W+ n(1-§, ), where w,nl R, -
In equilibrium, 5 =5 ; the agent recognizes the externd effect of average credit use in solving the
equilibrium.® The marginal rate of substitution between any money good and a credit good at store's
now equals(1+ i)/[1+ t,+ AW+ n[1-5])(1-s)] . Thecredit tax till directly raisesthe shadow price
of credit goods but aso now indirectly lowers the shadow price through the term that contains the
fraction of storesusing credit (1- ) .
4.1 The theory of second best and the optimum quantity of money

The congtruction of a welfare cogt function again alows the net effect of the tax to be
determined, athough now thisisless standard because of theexterndity. The planner solvesfor thered
goods endowment a fromtheutility equetion v(i,at, - )= v(0,0¢,, ) adthenormalized welfare cost
of inflation a/w(3,) isgivenin Appendix A. The Friedman optimum of i=0 no longer by itsdlf givesthe
minimum of this function because of the margind externd benfit of credit use. Itis<till part of thefirs-

best optimum, asthe margina socid cost of money istill equa to zero. Now, in addition, the margina

6. See Lucas (1988) for asmilar trestment of the effect of external human capital.
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socid cogt and margina socid benefit of credit must be equalized. Thismargina socia cost equasthe
margina private cost, which equas the supply price of credit, or the nomind interest rate net of the
credit tax. Themargind socid benefitisthe rate of gain that comesfrom the economy-wide productivity
increase. Call thisrateb, and then thefirst- best optimum occurswheni=0andi-t,=b, orwhen t = -
b. Thismeansthat thefirgt- best optimum includes credit subsidization through anegative credit tax rate.
The rate b varies with the economies parameters, especialy n. In the second-best optimum b aso
vaieswith t, andi. Whenthenomind interest rateisgiven at arate above the Friedman optimum, say
at T , then the second-best optimum isachieved with acredit tax rateof t_ =1 -b(i"). When the credit
tax rate is given a arate above its firs-best subsidy rate, say a i, , then the second-best optimum is
achieved with anomind interest rate of i= f,+b({,).
4.2 The Results
The results are shown both in Figure 2 and Table 1. In Figure 2,n=0.09, a =2.27, A=1,

Ww=1,andb =1/103. Thefirst-best istheminimum of thecost functionin Figure2 &i=0, and t_ = -
0.107 (35 = 0895). Theexternd benefit causesthe cogt function to loseitsmonotonicity with repect to
theinterest rate and the credit tax rate. When i >b(i"), credit taxesare beneficia up to the second-best
rateof t =1 -b(7"). For i <b(i"), credit subsidiesarebeneficia uptoarateof -t_=-(i"-b(i")). Figure
2 shows the trough dong which lies the minimum wefare cost locus that corresponds to the optimal
credit tax for each given leve of theinterest rate, and the optimd interest rate for each givenleve of the
credit tax. Table 1 shows how the results vary with parameter values. Changesin the externd factorn

cause agmaller effect asthe leisure preference parameter a rises. Margina changesisA and W have

little effect.
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Consder acasethat might apply to industrid nations. Let theinflation rate be set by policy at
zero. With arate of time preference of (1/b)- 1° r = 0.03, the nomind interest rate is i=0.03.
Because of its developed state, let the externd factor n berdaively low a&n=0.03, and let a =2.27 as
cdibrated for the U.S. (Gillman, 1993). Then the optimal credit tax is zero (not reported in Table 1).
But if thereis a greater externd effect of credit use, then theimplied policy is a subsidization of credit
use, perhaps through government supply of bank and capital market oversight, business practice
codification, and even insurance coverage. Or condder being giveamoderately high inflation rateina
developed economy, say with i=0.10, n=0.03, and a =2.27. A credit tax 6.7 percent would be
optimal becauseit would deter excessve avoidance of theinflation tax (see Table 1). Lastly, consder a
case that might gpply to developing or trangtion countries. Let the implicit tax rate on credit use be
given at 0.05 because of inefficient government control of intermediation. With emerging credit markets,
theexternd effect might be rdatively high, say with n=0.06. With a =2.27, and r =0.03, theoptima
interest rate is about 0.07, implying an inflation rate of about four percent (see Table 1). With other
examplesof thespecification of w(s, ), it isconceivablethat there are multiple ranges of theinflation tax
in which credit taxes or subsdies are efficient.

5. Endogenous Growth and the Credit Tax

An endogenous growth setting distinguishes between the growth and leve effects of the credit
taxation. Assumethe same production of credit servicesusing only labor and let credit useinitialy dlow
avoidance of theinflation tax without other benefits. Assume aCobb- Douglasproduction of goodswith
physical and human capitd, denoted k and h, asin Lucas 1988 but without an externa effect from
average human capitd: y = Bk?(lh)*9, with BT R,, g T (0,1). Time spent in human capitd
accumulation is the endowment of one minus labor time, denoted|, leisure, and time spent in providing
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credit services: 1- | - x- LIA(l- 9c(9ds. With ¢ denoting the sum of &l consumption goods

(co Zolc(s,t)ds), along the bal anced growth path, the growth rates of y, ¢, M/P, k,and h arethe same

and thelevesof c/k, c/h, h/k, x, |, and S are ationary. With f theefficacy factor of human capita
investment, and r the rate of time preference, the growth rate of consumption g, is g=f-r. See
Appendix B for these and the following results.
5.1 Without Leisure

When the preference parameter for leisure is zero, the growth rate g is unaffected by the
inflation rate. And it is unaffected by the credit tax. Time is used up in avoiding the inflation tax by
increasing the production of credit services. But rather than this credit time being taken away from
human capitd production, it comes one-for- one from goods production because the return on human
capital and timeinvested in human capital remain unchanged. Increasesinthemoney supply growth rete
cause ariein the inflation rate and a decrease in the amount of goods produced for consumption and
investment: labor hours | falls, the ratio dh fals, and theratio h/k rises. In asensg, inflation induces a
less efficient use of human capitd. Theimposition of acredit tax t_ offsetsthis ditortion. The credit
tax leaves unchanged the growth rate of consumption, causes| and ¢/h to rise, and hk tofdl, and so
induces a lessor waste of tax-avoidance time and a greater production of goods. The maximum c¢/h
occusat t, =i Smilar to the optimality resultsin the section 2 mode.
5.2 With Leisure

Withapostive preferencefor leisure (x), the return on human capita investment becomesf (1-
X). Themoretimethat the agent putsinto leisure, thelessisthe return on the human capitd invesment.

The growth rate of consumption becomes f (1-x)-r and correspondingly falls when leisure increases.
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Theinflationrateequalss-[ f (1-x)-r] andrisesasleisurerises. Anincreasein t_ thet decreasesleisure
will raisethe growth rate of consumption, lower theinflation rate, and increasesc/k. However sncethe
credit tax increases subgtitution from goods to leisure in the base mode of sections 2-4, adecreasein
leisure may be unlikely; atopic for further research.
5.3 With an effect of intermediation on capital

Now consider letting the capita stock k risewith the average degree of financid intermediation,
1-5,, sothatk=k(5, ) and k'(s, )<O. For examplewith k(5,) = k(2- §,), kisunchanged when (1-
§, )=0(only money use), and k isdoubled when (1- 5 )=1 (only credit use). Anincreaseintheaverage
extramargind credit useraisesthe capita stock in equilibrium, where 5, =3 and the other equilibrium
conditionsare unchanged. Inthe economy without leisure, the bal anced path growth rateis unchanged,
asaretheratiosck and hi/k. Other variablesand ratios are effected and thefull bal anced-path solution
requiresnumerica techniques. The effect of an externd capital stock increase because of greater credit
use aso depends upon the trangtiona dynamics. However it can be shown that a smal increase in
credit use decreases the amount of [abor hours when the economy's credit market is "emerging” (a
nominal interest rate near to zero, or acredit tax rate near to the nomind interest rate.) Inthiscase, the
level of human capitd riseswith the externd increasesinthe capitd stock. And theleve of productivity,
in terms of the ratio of goodsto labor hours ¢/, rises as aresult of the expanson of credit use. This
givesasenseinwhich theexternd increasein labor productivity inthelabor-only modd of section4 can
be thought of asan abdtraction of thismoreinvolved economy. Both modelsinvolve atradeoff between
productivity benefitsof credit useand lost resourcesin inflationtax avoidance, which acredit restriction
must baancein the optimum. With theingght of the endogenous ba anced growth path, the tradeoff now

can be characterized as weighing the human capitd inefficiency that comesfrom inflation tax avoidance

17



againg the productivity benefits of capitd enhancement. With podtive levels of kisure, the tradeoff
affects the growth rate.
6. Concluson

Focusinginitidly oninflation-tax avoidancethrough the use of exchange credit, the paper findsa
robustness of the second- best credit restrictionsin the face of agiven non-optimd infletion. Inacash
in-advance modd with an explicit bank sector, the paper presents excise-type taxes on credit goods
that need to be of alevel proportiond to theinterest ratein order to achieve a second- best prohibitive
optimum that is characterized by auniform "rainbow™ consumption acrossthe continuum. It derivesthe
market price of the credit service and uses thisto build intuition for this result on the margins, through
eladicities, and in awdfare cost function. It then includes a positive externd effect of credit use on the
margina product of labor and shows a locus of second-best optima money and credit taxes thet
baance inflation-tax avoidance and productivity effects. Theintuition of the optimais extended to an
endogenous growth model. Given that inflation effectsthe growth rate through its effect on leisure, the
paper suggests determining in further research whether regtricting credit use diminates wasteful credit
use but causes an even greater use of leisure and a lower growth rate. Rdated research might
incorporate an intertempora function for exchange credit through a Kiyotaki (1998)- type credit

condraint.
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APPENDIX A: BASE MODEL: First-order conditionsand equilibrium solution
First-order conditions:

[b'/c(s,t)]- b'l ()P(t) =0, for 0< SE£ 3(t); A
[b'/c(s,t)] - mg PE)[WA(L- )+ 1+1t,] =0, for < S£ 1; A2
b'[fa 1 x(t)]ds - ma' Pyw= 0 A3
-b' 1 ()P(t)c(5,t)+ mg' P(t)c(S,H)[WA(L-8) + 1+ t,] = 0; (A4

b'l (t)- mg~*=0 (A5)
Solution:

c* (9= (w+a) /[(1+ )L+ a-[1/ (L+D[L- (- t,)/ (AW)] - t[In(L+ i) -t, In(L+ t,)] / (Avi)
for 0< s£3(t); 5=1-[(i- t,)/ Aw]; | ()P(t) =1/c*;

fors(t) <s£1, cst)= (1+i)/ {[1+ t,+ Aw(1- 9] (t)P(t)}
x=a /[wl (t)Pt)]; M(t)/ P(t) =5/[l (t)P(t)].0r

M() _ , (2-[(- t)/ (Aw)])(w+a)
PO) [+ i+ a -[1/ (DI~ (- t,) /(AW)] - tlIn(L+ i) -t, In(L+ t,)]/ (AW)]

A9

Productivity effect of credit use:

With w(s)= w+ n(1-3)

¢ = [a+w+n(d- 9Y[l+ifli+a - (s/[1+iD)- tIn[(@+i)/ @+ t)] / (Alw+n(L-s)D]:
S=1- (W/2n)+[(W*/4n?) +(1- t.)/ (An)]*; therest of the solution is then as above.

Welfare cost function:
1

© e I[1+n@- 35)/ W]/ (1 +t,)

L e 1 ﬁ s, e/l
1+all1+i AW+ n[1-3]) A '

APPENDIX B: ENDOGENOUS GROWTH

Thebank problem hereis madeimplicit asin Gillman (1993) (rether than explicit asin section
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2), with no effect on the firg-order conditions, and continuous time is used, both for ease of
presentation. Let d denote the nomina sum of the money and capital assests, letr and w denote the
margina products of capita and effective labor, let the utility function be modified for balanced growth,

andlet 1/(1+r)° b .Human capita investment function depends linearly on time spent in human
capital accumulation: h = nf Ml- [- x- ZlA(l- s)c(s)ds%h,wheref 1 R, istheefficacy parameter.

The fallowing Hamiltonian extends the base modd:

—_ ¥ -rt 1 l-q _ _
c1(0<s£s),c2(Msa£§,s,M,k,d,h,l H _ZO € MInZUC(S)dS‘*' b(X 1)/ (1 Q)Hd‘

+l NPkr + Plhw- Ple(9)ds- P(L+t)]c(ds+V +G + Pkg

+nfhh1- - x- [A@- s)c(s)d58+g[d- M - Pk]+dMM P gc(s)dsa.
Thesolution:

¢lc=g=f-r; r=f; w=@-g)k/Ih)? Ih/ik=(@F/9)""?; c/k=(f /9)- g;
S=1-[(i- t.)/ AW];
| =[2- g/f 1/[1+ (e, /K)(K /Th)(A+D[(L+t) In([L+t,]/ [1+i]) +i - 1]/ Aw]:

(;/h:(c/k)(k/hl)l.

Thecredit tax t, afectsonly | and c/h. Giventherestrictionsinsection2(t, £i < Aw;sl (0,1]),the
following comparative statics can be shown:

T/ 9i <O; N /Tt >0;9(c/ h) /9 <O;7(c/h) / Tt > O T(k/h) /i <O;q(k /h) /Tt >0-
Withlesure (x), ¢/c=g=f(@1- x)-r ; r =f (I:X); Ih/k =(f[1- x]/g)"*9; and
c/k=(f[1- x]/g)- g-
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TABLE 1. THE OPTIMAL POLICIESUNDER DIFFERENT PARAMETERS

Optimal Credit Tax t, Optimal Nominal Interest Rate

a =0 =0

A=1 A=1 A=1 A=10 A=1 A=1 A=l A=2
i= 0 05 0.10 0.10 o= -005 O 0.05 0.05
n= n=
0.00 0.00 0.05 0.10 0.10 000 0.0~ 00 0.0 0.0
0.03 -030 0.021 0.071 0.071 0.03 0.0+ 0029 0.079 0.079
0.06 -.057 -.007 0.043 0.042 0.06 0.007 0.057 0.107 0.107
0.09 -.083 -.033 0.016 0.015 0.09 0.033 0.084 0134 0134
a =2.27 =2.27

A=1 A=1 A=1 A=10 A=1 A=1 A=l A=2
i= 0 05 0.10 0.10 t, -0.05 0 0.05 0.05
n= n=
0.00 0.00 0.05 0.10 0.10 0.00 0.0~ 00 0.0 0.0
0.03 -.029 0.019 0.067 0.067 0.03 ©O* 0.018 0.05* 0.05*
0.06 -.056 -.010 0.036 0.037 0.06 0.005 0.037 0.069 0.05*
0.09 -.082 -.038 0.007 0.011 0.09 0.023 0.057 0.090 0.063

* The optimum is aboundary point constrained either by i3 O or 5T (0.1] .
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