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The past year has seen widespread talk about a “credibat a “credit crunch” is now in full swing. First, allegedly a
crunch” in the United States. The views of two groups havesituation currently exists in which those who are creditworthy
dominated in this debate. One group argues we are experiencannot get credit, or cannot get it at reasonable terms. Second,
ing a “credit crunch” right now and something needs to beenders allegedly exhibit an attitude of excessive caution
done about it; the other group argues that a “credit crunchivhich may or may not be traceable to regulatory distoftion.
cannot exist without major impediments to the achievementhird, regardless of whether it is due to lenders’ mispercep-
of market equilibrium, that no such major impediments cur-tions or to regulatory distortions, the resulting inability of
rently exist, and that what is happening now is merely a periwould-be borrowers to fund their investment projects is alleg-
odic episode in which bank loans lag behind the business cyedly inefficient. The conclusion drawn by those who hold
cle. The implication of this second argument is that the marsuch views is that regulatory changes that would provide in-
ket should be left to take care of itself. centives for lenders to relax their credit restrictions would
One frustrating aspect of this debate is that people seem ameliorate this inefficiency. Chairman Greenspan (19914, p.
mean somewhat different things when they speak of a “credi246) has also drawn the connection to regulation in remarks
crunch.” The logic of the various positions would be clearerto Congress: “The Federal Reserve is working with the other
if each position were developed within the framework of abank supervisory and regulatory agencies to ensure that bank
coherent model of how the credit-intermediation sector of theexamination standards . . . do not artificially encourage or dis-
economy operates. Two such alternative models already existourage credit extension. The intent of these efforts is to con-
a textbook-style model according to which the credit marketribute to a climate in which banks make loans to credit-
operates efficiently and a low level of lending activity is pre- worthy borrowers and work constructively with borrowers ex-
sumably a business cycle phenomenon driven by the demameriencing financial difficulties, consistent with safe and sound
side of the market, and a liquidity-constraint model accordingbanking practices.”
to which intermediaries impose nonprice constraints on their Or Just Business Cvele Fluctuations?
customers with consequences that can be ineffitienthis Ch . G ) 4 t of fh dit situation i
paper, we analyze a third alternative model of financial inter--"1aIMan Lreenspans assessment ol tné credit situation 1S
not shared by all economists, however. The Shadow Open

%?g&ﬁtgﬂr:ghxvggzrpgﬁngg eer]!f?dgﬂ?htatlvely resembling al\/la'rket Cr(])mmitttlee I(a group of academjc _and busir;fess ecc;n—
The definition ofefficiencyis key to the differences be- ?m'SttSW ? ret_gu arfytLepon on econortnlc |Siutes)_to te_rs ald' -

tween our model and the two alternative models of intermedic " e\éa uation of the s?me cqrre;n. maL €t Situation. In a

ation just mentioned, and we examine it in detail later. First,Septem er 1991 press release, it claims that

though, we want to outline the textbook-style and liquidity-  the so-called credit crunch was a red herring. The recent drop in

constraint models and then to describe our model of efficient business loans neither indicates a shortage of credit nor a refusal

financial-intermediation contracts that may involve nonprice by bankers to lend. To the contrary, banks are cutting loan rates
rationing in some circumstances. in an effort to drum up business. Bank loans (especially bank
loans to business) always lag behind the economic cycle.

Three “Credit Crunch” Perspectives
A “Credit Crunch” in Full SW/npg?. - Silas Keehn (1991, pp. 544, 546), President of the Federal

We begin our examination of the prevailing views with the Réserve Bank of Chicago, has offered a similar assessment in
perspective of those who think a “credit crunch” is already inthe Specific context of the Midwest. Like Chairman Green-

full swing. One person who has repeatedly suggested that 3PN, President Keehn uses the teedit restraintto de-
situation of inefficient credit restraint is occurring is the Chair- SCTioe the current state of the market. However, while Green-
man of the Federal Reserve Board, Alan Greensptimre- ~ SPan's view of the lending market is that “credit retrenchment

marks to Congress over the last year have made it clear thgPPears to have gone beyond a point of sensible balance” and
he believes something akin to a “credit crunch” now exists' M have “massive untoward effects,” Keehn considers the

“The restraint on credit availability at depository institutions Situation to be a market adjustment that is beneficial from a
represents a continuing clear risk to the outlook . . . . BankdOng-term perspective:
report that they have been applying more stringent credit stan- what constitutes a credit “crunch,” to my way of thinking, is
dards and have made the price and nonprice terms of businesswhen creditworthy borrowers, those that would normally find it
credit less favorable to a wide range of customers. . . . In cer- possible to obtain credit even under adverse economic circum-
tain areas . . . the credit retrenchment appears to have gone stances, cannot obtain financing. This is not currently the case,
beyond a point of sensible balance.” (See Greenspan 1991b, at Ie_ast in the Midwest. . . . What Curre_nt!y exists IS credit re-
pp. 305-6 and 1991c, pp. 713-14.) straint—not a “c_runch.. .. To concluo_le, it is my opinion that

In his remarks to Congress, Chairman Greenspan (1991c, e credit restraint that we are experiencing in the Midwest re-
pp. 713-14) has also identified the attitudes and actions of in- flects an adjustment in the marketplace, and it is entirely possi-

t diaries h tributing to this situati f credit ble that we are coming to the end of this phase. . . . While in the
r‘;g;:gir:?”es € Sees as contributing to this situaton of Credit gnrt yn the credit restraint that we have been experiencing has

been difficult, particularly for those who have been denied
In some cases, lender attitudes and actions have been character-¢'edit, in the long term the overall economy will benefit from
ized by excessive caution. As a result, there doubtless are credit- thiS significant transition.

worthy borrowers that are unable to access credit on reasonable Although these comments specifically concern the current
T ot 0 ey e S of seme 8 o STSator, hey g e ht many economistswould e
duce the share of their assets in a particular category, such cast doubt o_ntthe getr\ﬁral aniegtb()f (’ki Crled't Crunch.t
commercial mortgages. While a single bank may be able to dg '€S€ €CONOMISS use wo main textbook-style arguments.
this without too much trouble, when the entire industry is trying ONe is that credit allocation must be viewed in the context of
to make the same balance sheet adjustment, it simply cannot i general theory of the business cycle. Economic models
done without massive untoward effects. based on rational expectations and competitive market-clear-
. . «__Ing are appropriate for explaining the business cycle in the
Chairman Greenspan has taken pains to speak of Cr?({'ﬁnited States. Such models do not accord any role to system-

restraint” rather than of a “credit crunch.” Nevertheless, in_... . . - : :
i e - ' atic misperceptions in determining allocation, and they impl
three respects his view coincides with those who would say P P 9 yimpy



that interest rate movements will equilibrate supply and detheory, we suppose that these agents possess private informa-
mand without recourse to rationing. tion which means that efficient allocation cannot be achieved
The second textbook-style argument these economists usea completely decentralized way. However, an implication
is that this equilibration process will produce an ex post effi-of our theory is that the required centralization can be achieved
cient resource allocation (that is, an allocation which is effi-by long-term contracting between agents and intermediaries.
cient with respect to the preferences that agents would havehus our theory implies, contrary to the liquidity-constraint
if they were fully informed about the state of the economy)theory, that competition among intermediaries to provide en-
unless its operation is distorted by nonmarket forces, and thierceable long-term contracts leads to an efficient allocation.
current supervisory regulation of lenders is not the sort of in-  Our concept of incentive-constrained, ex ante efficiency is
tervention that would produce such a distortion. different from the efficiency concept to which the textbook-
style account of the equilibration process refers, though. Later

A Caveat: Is Credit Information Public we will explain in detalil this efficiency concept, which is

If one accepts the thesis that a “credit crunch” sometimes oGz . ely used for the welfare analysis of economies with pri-
curs, however, then one must reject at least one of these |

WO arauments.Indeed. some economists do have doubts te information. (We will use the terefficiencyto refer to
9 ' ! ; ex ante efficiency except where we explicitly indicate other-
about how well these two arguments apply to the credit mar-

kets to which consumers and all but the largest business tuPN ise.) The allocation we characterize as efficient is not sup-
. 9 ; . &thed by competitive adjustment of interest rates or other
for credit. These doubts are based on three considerations

First, the two textbook-style arguments above refer implic prices. In this respect, our theory does not agree with the text-

: ) ; X ; .~ book-style characterization of the economy.

itly to a class of models in which all information held by vari- The theory we present here can account for several phe-

ous economic agents is known o all of the agents (althougy , 1104 that Chairman Greenspan and others seem to have in

fno;?fe'tgfotrhngit'%n irpna)grr:g;?ﬁ]lf(gr%?ié?lamngbot?ey)' rlir\]/;?gdl':ngrmind when they suggest that credit restraint has apparently
' gn, Imp . y be pri -~ been inefficient. One of these phenomena is a cross-sectional

example, the owner of a business may have a fairly certain)

. SR ; ! onsumption function that exhibits marginal propensity to con-
assessment of its prof|tab|ll|ty during the coming year but MaY. e close to unity at low income levels. Another such phe-
be unable to document this assessment to a bank. '

Second. this privacy of information orevents lending mar-"°menon is that the most favorably situated agents in the
’ P y P 9 economy could achieve higher utility from an ex post perspec-

kets from operating in the same impersonal, decentralized W, aving net trades at the interest rate envisioned in the
thap many other market_s operate. In particular, credit allo'textbook—style theory (that is, at the rate determined by the
catiion often takes place in the context of a long-term relat'o.néconomy’s marginal rate of intertemporal transformation) than
rom accepting the commodity bundles that the ex ante effi-

formational problem, borrowers who are denied credit fromCient allocation assigns to them.

g’f&;ﬁgfgzggrxﬁﬁ r;ay SSLngge unable to shop around for In contrast to Chairman Greenspan’s apparent view, how-
Y ) ever, our theory does not support the interpretation of these

Third, this privacy of information and t_he resulting bilat- henomena as symptoms of economic inefficiency. Our theo-
eral, contractual aspect of credit markets is not representedeﬁ predicts that an efficient allocation will result when inter-

the textpo_ok—style chare}cterizatiqn of the economy abovc_a. Y ediaries compete freely with one another to offer enforce-

Fhe publicity of information is an important, implicit premise able long-term contracts. The most direct implication of the

I;?ntge Sﬁgﬁﬂ?ntm?fr? :(s-se%:gigrr]?u#ﬂ;t ttf;]?at tﬁzgxkﬁgfﬁiﬁﬁeow for policy is that nonmarket restrictions on the enforce-
q ' y P P ability of long-term contracts for financial intermediation are

credit markets subject only to prudential regulation will attainIikely to prevent an efficient allocation from being attained. If

efficient outcomes cannot apply to the a}ctual economy. such restrictions are to be enforced for reasons that lie outside

Ghe scope of our model, though, then potentially a role exists

that credit allocation in the U.S. economy fails to conform to : ; ;
: for regulatory policy (and conceivably for monetary policy) to
the pattern that the textbook-style theory would predict. Th imic the allocative role of unenforceable contingent claims.

consumption pattern of Iow—wealth.househcl)lcjs seems to dG"/'\/hat we argue below, however, is that the policy recommen-
part particularly far from the theoretical predictions. Some ré-4ations our theory would endorse differ substantially from

searchers have found statistical evidence which suggests t Abse derived from either the textbook-style theory or the
these households’ marginal propensity to consume is close f?quidity—constraint theory

unity. Moreover, there are some _private in'formation mpdels Two features of our model are especially relevant to the
of lending that can explain this high marginal propensity Ocurrent public discussion of policy. First, nonprice rationing

(iggéu)me and that have inefficient equilibria. (See Hayashéf credit in our model has to do with features of the economic
Sc; research from the liquiditv-constraint perspective see environment that vary over the business cycle. Specifically, as

X : quidity-cc PErsp S€eMFe public discussion envisions, nonprice rationing of the most

to provide theoretical and statistical support for Chalrmansolvent credit market participants occurs when aggregate in-

Sﬁ%@?ﬁ)ﬁg;gﬁﬁ;ggiﬁ} gllii\% Ii?w tz?g;? rittiietlcszg(r:r?l gt\i't'gin%?stment is depressé&econd, we model the provision of fi-
9 P ancial intermediation to traders who do not possess a produc-

o, Some 2 Him tecnlogy, e tran o i, n s espet,
that lat i i 9 Id potentiall i model is not fully adequate to address the issue of credit allo-
cythat regulatory of monetary policy could potentially amelio- i, 14 firms that is the focus of current public discussion.

£2f§£ él'\ ;:g‘éti?gﬂgg;ttigﬁsti ?}%dgbsszﬁégitéhgéd?hgzt iXp“C'tly The general points made here are certainly also applicable to
ycle, 9n. credit allocation to firms, though, and we strongly believe that
Maybe in Full Swing, But Nevertheless Efficient our specific results will have close analogues in a model of
The alternative theory we present here can be characterizéttermediation of firms’ investment.
by comparison with the views just discussed. In common with, «: .-
T ; A Simple Efficient Exchange Model
the textbook-style theory and the liquidity-constraint theory,N ext, we will present a simple model of an economy. This

WE envision an economy of maximizing agents who have_ " model emphasizes an explicit representation of economic
tional expectations. In common with the liquidity-constraint



agents’ private information. Because of private information inwhat happens at that date. There is one good that can be con-
the model, decentralized trading of debt securities is not an ebumed at date 1 and one good that can be consumed at date
ficient financial arrangement. Rather, the efficient arrange?. Call thesgood landgood 2respectively. (The goods may
ment has features that seem to resemble what some peotle identical except for the date when they are available for
currently identify as a “credit crunch.” One of these featuresconsumption.) There is a linear technology that can transform
the nonprice rationing of the most solvent credit market paran amounk of good 1 into an amourRx of good 2.

ticipants, occurs specifically when aggregate investment is at There are many traders (who might also be thought of as
its lowest possible level (which we take to represent a recesiouseholds) in the economy. These traders all have identical
sionary situation in the model). Since the arrangement that wpreferences, but they receive different endowments from one
characterize in the model is efficient, though, we conclude thaanother. Specifically, there areclasses of traders, and for
the observation of nonprice credit rationing during recessionsachi < n a proportiony; of traders receives endowmenat

is not necessarily a symptom of inefficiency in the actualdate 1 and endowmentt date 2. (Note that all traders have
economy. the same endowment at date 2, and assumg,tkat. <y,.)

In our model economy, all traders will be identical ex ante,Assume also that the utility function is of the foufc,,c,) =
but traders will subsequently acquire private information aboutv(c,) + v(c,), wherew andv are strictly increasing, strictly
their own endowments. We first show an arrangement whicleoncave functions defined on the nonnegative real numbers
includes the provision of explicit insurance that would be effi-and differentiable at every positive real number. A trader must
cient in this economy if information were public; however, consume a nonnegative amount of each of the two goods.
this arrangement is infeasible because of the privacy of in- At date 0, a trader (or household) does not yet know what
formation. Second, we will show that a market for debt se-ts endowment will be. Since it is just like every other trader
curities is feasible despite the privacy of information and thagt date 0, it assumes that its probability of receiving any en-
the allocation determined by such a credit market provides dowment level; at date 1 igy,. From the perspective of date
higher level of welfare than traders would receive in autarkyO, a consumption bundle consists of an amount of good 1 and
Third, we will show that another allocation can provide anan amount of good 2 contingent on each endowment realiza-
even higher level of welfare than the debt-securities allocation. That is, a consumption bundle will be a vectr=
tion. We interpret this allocation as the outcome of a contrac{c,,...Cy,,C1,--- L), Where the first subscript indicates the date
that households can make with a welfare-maximizing inter-of consumption and the second subscript indicates the trader’s
mediary, and later we will describe a notion of competitiveendowment level for which that consumption is enjoyed. The
profit maximization which entails that intermediaries shouldtrader desires to maximize expected utilifc) =
behave as though they are maximizing welfare. Y0 mu(cy,Cy)-

Our model depicts an economy in which traders consume At date 1, each trader will receive its own endowment of
goods at two dates and in which they have private informagood 1 but will be unable to observe the endowments of other
tion about their endowments at the first of these dates but nataders—nor will traders’ endowments of good 1 subsequently
at the second. Before describing this model formally, we givebe verifiable to other traders at date 2. In what follows, the
two examples of the kind of situation in the actual economydistinction between communication about endowments and di-
that the model is supposed to reflect. In thinking about the rerect verification of endowments is crucial. Assume that each
lationship of our formal model to the actual economy, the firsttrader can make a public report of its endowment at date 1,
consumption date (date 1) in the model should be understodalit that no one else can verify directly whether this report is
to describe the trader’s situation within the horizon of a typi-truthful. Communication can also occur at date 0. At this date,
cal bank loan or other financial contract. The second contraders can negotiate binding contracts with one another to
sumption date (date 2) should be understood to describe thahare their goods available for consumption at the subsequent
longer-term future. dates. By negotiating such consumption-sharing contracts with

For example, the owner of a firm may know that the firma large number of its counterparts, a trader can completely
currently has a better product than its competitors have andiversify the idiosyncratic risk of its own endowment. How-
that the firm will be able to exploit this advantage, if invest- ever, the traders’ ability to contract with one another is limited
ment can be financed. Given that special expertise is heedéy the impossibility of direct verification just discussed. Trad-
to recognize which product is the best one, the owner mighers can make binding contracts to share their consumption on
be unable to document this knowledge convincingly to athe basis of reports made to one another regarding their en-
banker who lacks this expertise. If technical progress in thelowments, but they have no way to check whether other trad-
industry is rapid enough to allow any firm to leapfrog the cur-ers’ reports are truthful. Thus, contracts need to be designed
rent industry leader, then the owner will also not be confidenin such a way that no one can gain anything from misrepre-
that the firm will still have the best product in the future. That sentation.
is, the owner may have important private information regard—/__our Allocations
ing the firm’s short-term prospects, but not regarding its Iong-I thi h f the Dri ‘
er-term prospects. A parallel example is that a worker may rel) tIS €xchange economy, one ot the primary réasons for

ceive reliable but informal (and hence unverifiable) adviceTade would be to provide insurance against the randomness

that a promotion and salary increase will soon be announced! individual endowments. We will consider four allocations
but that worker would not have private information regarding™ 1S €conomy: the endowment, the full-insurance allocation,
the likelihood of further promotions to take place in severalthe expost eﬁI(:_lent allocation resulting from competiive trade
years' time. Although these examples cannot be represent a debt security at date 1, and the ex ante efficient allocation
literally in our model of an exchange economy, they illustrate at we will characterize in terms of a contract that traders

the way in which the information structure of the economy is(?OUId make with one another at daté These four alloca-
{0 be interpreted. tions are depicted in the figure in the box, which shows an

economy in which there are two levejg,andy,, of endow-

The Model ment of good 1.

Now we describe the formal model. Consider a world in At date 0, all of the traders would like to pooal, invest, and
which there are three dates: 0, 1, and 2. No production or conedistribute their resources so that each trader will consume
sumption takes place at date 0—uwe will discuss in a momera bundlet that solves this problem: maximizéc) subject



to the constraints of nonnegativity (that is, forigl; >0 and  facie case that the debt-securities-equilibrium allocation would
c, > 0) and aggregate feasibility (that B]_;m;c, > zand  be an appropriate benchmark if we take seriously the privacy
Y0 mlc,+RY(c,—2)] < Xmy). Let us consider a special of households’ information. That s, the allocation is an appro-
case that(-) =R w(.). It is easy to show that this optimiza- priate benchmark if it solves the problem of maximizing trad-
tion problem is solved by settirgy, = c,; = zfor all i. Thatis, ers’ ex ante expected utility subject to both the technological
the solution is essentially to provide full insurance to tradersonstraints and the constraint of incentive compatibility in the
at date 1. When this has been done, nothing is gained bgconomy with private information.
using the intertemporal-transformation technology to convert Closer inspection reveals, though, that the debt-securities-
consumption at date 1 to consumption at date 2. equilibrium allocation is generally not the solution to this con-
This full-insurance allocation would be achieved by a con-strained-optimization problem. To see why not, consider the
tract that requires each trader to report truthfully its endowtypical case in which each trader consumes a strictly positive
ment and that transfers to each trader the difference betweemount of good 1 in the debt-securities-equilibrium allocation.
zand its reported endowment. After having become parties toVe have already argued that each trader strictly prefers its
this contract at date 0, though, traders would not report truthewn net trade to that of a trader with any other endowment.
fully at date 1. Rather, each trader would claim to have théBy the continuity of the utility function, we could perturb
lowest possible endowment (that ¥g) in order to get the these nettrades slightly without violating this strict preference.
maximum indemnity from the insurance contract. Traders willln particular, we could impose a small tax on the purchase of
prevaricate in this way because the intermediary cannot cheaebt securities and we could redistribute the proceeds from
their reports directly. Given that the underreporting of endow-his tax to the issuers of debt securities. If the tax were suffi-
ments will occur, it will not be feasible to make the positive ciently small, incentive compatibility would not be violated.
transfers to all traders that are promised in response to theBince traders with large endowments purchase debt securities
messages. and traders with small endowments issue debt securities, this
Instead of an insurance market, now consider a market faiax transfer scheme would in effect provide partial insurance
debt securities that pays gross inteRbetween dates 1 and against having alow endowment. Traders want to insure them-
2. SinceR is also the traders’ rate of pure time preferenceselves ex ante, so the tax transfer scheme will raise ex ante
each trader would want to consume equal amounts at the twexpected utility without violating technical-feasibility or incen-
dates if such a security were traded at date 1. That is, eadive-compatibility constraints.
trader receiving endowment 2) would consume the bundle The upshot is that, contrary to what economists who study
(y+R /(1R (y+R2/(1+R™). That is, each trader is credit markets have often seemed to assume, an allocation
consuming the optimal bundle in its budget set where thevhich deviates systematically from the debt-securities equi-
price of good 1 is 1 and the price of good RS, librium may in fact be superior to the equilibrium from an ex
This debt-securities equilibrium could also be expressed imnte perspective. In particular, such a deviation does not nec-
terms of net trades. A trader may receive any net trade thatssarily imply that it would be desirable to regulate interme-
has zero value at the price vectorRT) and that provides a diaries in order to impose the debt-securities equilibrium. In
nonnegative consumption of each good when it is added tGreen and Oh 1991, we formulate and analyze in detail the
the trader’s endowment. No trader’s choice of net trade woula@onstrained-optimization problem that we are considering here.
be both feasible for another trader and also strictly preferretiVe also examine how the efficient allocation can potentially
by that trader to its own choice, since both net trades have zée distinguished from various inefficient liquidity-constrained
ro value. That is, although traders’ information about their en-allocations that have been proposed to explain apparent sys-
dowments is private, traders do not attempt to claim the neiematic deviations of households’ consumption from the pat-
trades intended for other traders who have different endowtern that debt-securities equilibrium would entail.
ments. Unlike the full-insurance allocation, the debt-securities-

equilibrium allocation isncentive compatibla the sense that %%T}g&gi‘)‘g;'}%ggsg :] ati vc\J/ rr:a\t/:;:) g?)?;[arlﬁl)%t;tion o
traders do not strategically exploit the privacy of their infor- gwr X gnt
mation. ranged by a benevolent social planner who is constrained to

Generally (that is, unlesg = z for some wealth levell treat traders according to their unverifiable (and unfalsifiable)

each trader strictly prefers its debt-securities-equilibrium confePorts of their endowments. In the actual economy, though,

sumption bundle to its endowment ex post. Since this is trug"edit allocation is the outcome of competition among inter-
regardless of the amount of endowment that will be realizeameer(,l'adrggi'g?gﬁ r_?_t#f; tcvaenntgg dotlgigat% ct):u? gigegﬂenéigé?g
each trader also has this preference ex ante. Although the Weqi'on 0 a notidn of C(’)m efition amona interme d?arieg

fare gains from participation in the debt-securities market aré P 9 :

not as large as what would be possible through full insurance 1 @ \Walrasian economy where all information would be
if endowment information were public, this arrangement doe@UPlic, the First Welfare Theorem implies that the competitive
afford some improvement over autari<y allocation is one solution of the social planner’s problem of

Economists have devoted much attention to the ques,[ioﬁareto-efﬁcient allocation. Green (1987) has proved a related

of whether households’ actual allocations conform to the paticSUlt regarding one parametric, infinite-horizon version of the

tern suggested by the debt-securities-equilibrium allocation E€ONOMY studied here, and Oh and Green (for;hc_ommg) prove
The apparent intent of their work is to draw some welfaret I exactly the present context. I |nterm¢d|ar|es compete

conclusion regarding the situation of households in the cred?f‘"th one qnother to offer lncentlve-com_patlble contracts for_

market, using the debt-securities-equilibrium allocation as Zite;contingent net trades, then the unique contract that will
benchrﬁark This benchmark would not be a sensible one € offered in equilibrium is the contract that maximizes ex

information about households’ endowments (or, perhaps mordte expect'ed utllyty subject to Fhe constraints of technical fea-
realistically, information about their employment opportuni- Sibility and incentive compatibility.

ties) were public. In that case, an allocation in which full in- efcle_'rgritllsegé? u/cgt:ﬁ?er(r):c]e?j(i];rlilg)sngfr;:artgo\évtrr]:c?stgls d;?:lélt A
surance is provided would be the appropriate benchmark : :

Given that full insurance is infeasible in the presence of pri-Comr""Ct specifies net trades of good 1 and good 2 to be made

vate information and that a debt-securities market is feasibl gctpgatr)\aks)sroef ?etgaeﬂféds Zrie;p;)r\t/(;glc_tgdowment. Thus, a con-
and affords some improvement over autarky, there is a prim P (Frree-n Yo Vo)



wherey,; denotes the promised net trade in goddendow- A noteworthy aspect of this argument is its dependence on
menty, of good 1 is reported. (The subscripinges oven  the assumption thattraders irrevocably bind themselves at date
possible income levels.) Note in particular that if a trader give$ to make contractually specified net trades with the interme-
a truthful report, thery; =c;; — y; andy, =c, —z.Acontract  diary at dates 1 and 2. Because the efficient contract provides
must be technically feasible (thatig, > -y, andy, > —zfor ~ endowment insurance to some extent, traders who receive
alli andX0_m[y; + Ry, <0 andX"_my, > 0) and incen-  high endowments must earn less tiRythe marginal rate of
tive compatible (that is, for all andj, u(y+y;, z+y;) =  intertemporal transformation, on the deposit of good 1 that
Uu(Yi+yy, Z+Y,)) and individually rational ex ante (that is, they are required to make with the intermediary. After having
YUYy, 2HY5) = X mu(y:,2). In terms of the numer-  learned that their endowments are high, these traders would
aire good 1, an intermediary’s profit from offering contreict like to default on the contract and invest their endowments di-
is X" m[y, + R™y,]. This profit is the negative of the net rectly in the intertemporal-transformation technology (or rene-
value of the goods that the intermediary gives to traders. Ifjotiate a contract with an intermediary who will provide the
traders report truthfully, then nonnegativity of profit is same rate of return as that technology) ex post. Such default
equivalent to a technical feasibility constraint. If we define theis assumed not to be possible in the model economy. In the
state-contingent endowment ved®r (y;,...y,.Z,--,2), then  actual economy, though, long-term contracts for financial in-
a trader’s ex ante expected utility from participatingiis ~ termediation do not seem to be so completely immune from
U() = u(@+). default. This distinction between the actual economy and the
An intermediary who offers no contract earns zero profit. model economy will be crucial to the following discussion of
Suppose that® is the maximum of the utility levels provided financial intermediation.

by the contracts offered by the competitors of some mterme{\lumerical Solution of the Model

diary. In order to attract traders away from competitors, tha n this section, we will show that nonprice rationing is a more
intermediary must offer a contract which provides utility level " . y : X P atoning :
efficient way than price adjustment to provide insurance in an

strictly higher thanr'. A way to do this is to design a more economy of privately informed traders. We will also show

cost-effective contrathan competitors offer, that is, one that omy of pi Y . ;

provides utility levelu® at lower cost (and thus higher profit tnatitis specifically when the nonnegativity constraint on ag-
Jregate investment is binding (a situation that is most closely

per trader) than the contracts offered by competitors. The approximated during recessions in the actual economy), rather
modify this contract by giving a small part of the cost savingthpp in oth f 9 ” ios that ; yt’. ;

to the traders in a way that does not spoil the incentive-com: ' 1N Oter uniorseen contingencies, that honprice rationing
patibility of the contract. The modified contract will provide 'S INcident on consumers at the highest endowment level.
a utiity level strictly higher than”, since it provides this Our argument relies heavily on numerical solution of the

transfer in addition to the net trades that had already provideP‘IOdeI presented n the efiicient exchange part Qf this paper.
expected utilip* deally, we would like to have a genuine time-series model to

As this process continues, imagine intermediaries conver study the relationship of intermediation to macroeconomic
vents, but we do not have such a mdéti@rovisionally,

ing to a contract that is as cost effective as possible. At thi

point, intermediaries must compete with one another by offeri-ner:j’a\{'t\/;3 ;’;lédg;gié?];eueriqd?}gnr%%?sls (ttf;%[t I\?\;ewrlfgvz (;Ogté%cet;j
ing transfers to traders out of their own profits. This bids 9 p ) P

profits down to zero. When an intermediary offers a cost-efA00Ve. We compare what happens in the model when the non-

fective contract™ that yields zero profit, then no one else negalivity constraint on investment (ﬂiﬁt.lni Gy 22) s bind-
can bid traders away without having a negative profit. ing o what happens when it is not binding, in order to get a

This informal description of competition among intermedi- U9 idea of how the efiicient allocation is affected by
aries suggests the following definition. A contratttis an  "eCesSiort We focus here on the investment constraint as a

equilibrium contracif there is no contradt satisfying both proxy for recession because in the actual economy investment

> Ryt 1>0 wi is much more volatile than consumption. Specifically, during
gtl(fll;)t i_ng(g{;)ﬁ;nd 21-ml + R, 2 0, with at least one recessions investment tends to be heavily reduced in signifi-

We want to show that an equilibrium contract is alwayscargosriag;i?Ofnttrj]rieer(i:c?a:}zgﬁtions of our three-date model for
efficient. Suppose that the equilibrium contri&twere not paring

efficient. Then there would be another feasible confratiat ~ Parameter values where the constraint is binding with solu-

: ; ; ility tHaroro- tions for parameter values where it is not binding shows the
provides strictly higher ex ante expected utilty t o effects of a binding nonnegativity constraint on investment. A

vides. This contract could be modified by taking away a tiny~ X S )
amount from traders in a way that does not spoil incentive¥Pical solution where the nonnegativity constraint does not
ind is shown in Figure E.There are five levels of endow-

compatibility. The resulting contradt” would still provide ment of good 1: 1.0, 1.5, 3.0, 4.5, and 5.0. One-ffth of house-

s_trictly h_igher.ex ante expected utiity than déesind WOU|d- holds receive each of these endowments. All households are
yield strictly higher profit than dods. Recall that the techni- endowed with 2.5 units of good 2. In the figure, the horizon-

feasibili o™ i, + RY.1<0 i ' \ , \
cal-feasibility condition>-_m[y; + R™y;] <0 s equivalent = ™ . represents good 1 and the vertical axis represents

to the nonnegativity of profit foF”, soI™” earns strictly posi- X
tive profit. Tr?is cotyntradpicts the assumption tﬂiatw)almspan good 2. The endowments in the economy are represented by
equilibrium contract the points on the horizontal line. The debt-securities-equilibri-
Thus. we have éstablished that intermediaries earn ze consumption bundles of traders with the five different en-
profit in equilibrium and that the equilibrium contract is effi- owments are shown by points on the diagonal line. (The
Hurd point from the top right is not one of these.) The con-

cient. For more formal versions of this argument, see Gree : ! ;
1987 and Oh and Green, forthcoming. The argument can b umption bundles assigned to the corresponding traders by the

modified straightforwardly to show that a profit-maximizing efficient allocation are the four points on the southeast side of
monopolistic intermediary would maximize traders’ ex antethe diagonal line and the second point from the top right on

. . o ) the diagonal line itself. Because these four points do not lie on
expected utility subject to achieving the monopoly profit lev- X ;
el. That is, the monopolist would extract rents from traderdh® Wealth-expansion path of raders’ demand for the debt se-
but would still offer them the same kind of insurance arrange-Curlty (that s, the diagonal line), the consumption of traders

ment that the competitive contract provides. (We will appeaf”lt all but the hlghes_t er_ldowment level must be determined in
to this fact in the Appendix of the paper.) part by nonprice rationing. Note especially that the consump-



tion bundles of traders at the lowest two endowment leveldraditionally criticized by economists may improve welfare by
provide virtually the same amount of consumption at date 2¢onstraining contingent claims to be honored that could not be
and the difference in date 1 consumption between the twenforced directly; conversely, to the extent that the efficient
households is virtually the same as the difference betweelong-term contract does characterize the actual allocation of
their endowments of good 1. That is, the marginal propensityesources, policies formulated with a full-information econo-
to consume from date 1 endowment (that is, income) is veryny in mind may reduce welfare in the actual economy.
close to unity? Although the above conclusions are derived from a sche-
As Hayashi (1987) notes, macroeconomists have tended toatic model, they are relevant to current discussion of actual
infer the presence of inefficient “liquidity constraints” from economic conditions and policy. That is, in the context of our
high marginal propensity to consume. Specifically, macro-model, the phenomena about which people complain in terms
economists have also tended to suggest that the householdsia “credit crunch” are actually consistent with economic ef-
the actual economy which display high marginal propensityficiency. Thus, without a specific alternative model in which
to consume are worse off than they would be if they couldpolicy intervention is shown to do some good, there should be
trade on a debt-securities market. The results shown in Figurmo rush to implement presumed policy remedies.
1 do not support that conclusion, though. Note that traders A possible rejoinder to this position would be that actual
with the two lowest levels of endowment receive more ofcredit transactions do not have the rich contractual form that
good 1 in the efficient allocation than they receive in the debtour model posits. The intermediaries with which households
securities-market equilibrium allocation, but they receive esand relatively small firms deal are banks, S&Ls, and other
sentially the same amount of good 2 in both allocationsfirms that nominally provide only a limited range of interme-
Clearly, they are receiving some subsidy (from an ex post pediation services: issuing credit and taking savings deposits.
spective) in the efficient allocation relative to the debt-securi-Based on what these intermediaries ostensibly do, it is notim-
ties-market equilibrium allocation. From an ex ante perspecmediately evident that the contracts they write have the insur-
tive, we would interpret this subsidy to be an insurance in-ance aspect which our theory predicts. Rather, the actual con-
demnity provided through intermediation. tracts seem to be very closely related to debt securities that
In contrast to other traders in the efficient allocation, theare held by the intermediary rather than being traded.
highest endowment traders have a consumption bundle thatis We argue that, despite this superficial appearance, con-
on the income-expansion path for the debt-securities markéttacts in the actual economy are more contingent de facto than
because the efficient allocation specifies that their marginaheir explicit provisions indicate. We believe that the most im-
rate of intertemporal rate of substitution should be equal to th@ortant contingencies have to do with macroeconomic reces-
economy’s marginal rate of intertemporal transformation.sions. When a severe recession takes place, borrowers in es-
These highest endowment households never face nonprice fagecially hard hit sectors of the economy obtain some reduc-
tioning except when the nonnegativity constraint on aggregatton in the burden of their debt. Because this relief must be
investment is binding at the efficient allocation. offered by an intermediary which had expected to make zero
Figure 2 shows an economy just like the previous oneprofit in competitive equilibrium, the intermediary is unable
except that all traders are endowed with three units of gootb meet all of its commitments to its customers. In various
2. At the efficient allocation in this economy, the nonnegativ-ways, customers who are relatively lightly affected by the re-
ity constraint on investment is binding. The efficient alloca- cession tend to be rationed. These lightly affected customers
tion in Figure 2 differs from that in Figure 1 in the important correspond to the high-endowment traders in our model. That
respect that households with the highest endowment levés, various apparent breaches of intermediaries’ explicit or im-
consume substantially less of good 1, but very little more oflicit promises to favorably situated customers during a reces-
good 2, in the efficient allocation than they consume in thesion may actually be the empirical counterpart of the nonprice
debt-securities-market equilibrium allocation. From an ex postationing of high-endowment traders that occurs in the effi-
perspective, these households with high endowment at datecient allocation depicted in Figure 2.
are subject to nonprice rationing at date 1. In the Appendix, we summarize three pieces of historical
To summarize, our numerical analysis supports two mairevidence on the performance of the U.S. financial-intermedia-
results. First, it shows that a cross-sectional pattern of higkion industry during severe recessions. This evidence is frag-
marginal propensity to consume out of current endowmenimentary and impressionistic, but it seems to conform to the
(that is, income) is consistent with efficient allocation and inpattern we have just described. An important aspect of this
factis consistent with the households that exhibit high marginevidence is the prominence of legislative and regulatory inter-
al propensity to consume being better off than they would bevention in forms that, from an ex post perspective, seem inim-
in a debt-securities-market equilibrium. Second, our numericatal to welfare. From an ex ante perspective, though, some
analysis shows that an allocation can be ex ante efficient desuch interventions are welfare-enhancing. When nonprice ra-
spite the nonprice rationing of high-endowment traders thationing abrogates explicit contractual promises that were made
may occur when the investment constraint is binding. with normal economic conditions in mind, the involvement of
the monetary authority or of financial regulators is necessary
facilitate it. The resulting combination of debt relief for the
Eavily affected customers of the intermediary and nonprice
rationing for the lightly affected customers is tantamount to
research supports three main conclusions drawn from the Spth_e kind of insurance our thgorgtlcal analy3|s.pred|cts. Itis
ﬁoteworthy that such a combination of debt relief and ration-

cific model of a private information economy we StUdie<j'i g is what some observers, viewing the current U.S. econom-
First, efficientallocations can have features pr evpus!ythougq situation from an ex post perspective, are calling a “credit
to indicate the occurrence of inefficient credit rationing. Sec- '

ond, competition in the provision of intermediation contractscrunCh'
will lead to the provision of an efficient contract if long-term
contractual obligations are enforceable. Third, if restrictions

on the enforceability of long-term contracts exist (as in the

actual economy), then some forms of regulatory intervention

How the Model Relates to an Actual Economy
The research we have presented here concerns ex ante €
cient allocations achievable by contracts for financial interme
diation in an economy with privately informed agents. Our



Appendix
Three Intermediation Episodes During Severe Recessions

What follows is an exploration of three historical episodes of inter-whose costs were as low as his own, then competition would drive
mediation during severe recessions that seem to support the thedBjddle’s annual profit to zero in any event. He would thus have no
presented in the preceding paper. incentive to override his short-term inclination not to honor his

promise of relief. Because of his cost advantage, though, Biddle was
1838 assured of an enhanced stream of future profits if he did honor his
The first of these episodes concerns the activities of the financi

) . X “ommitment. That is, Biddle’s dominant competitive position made
Nicholas Biddle during 1838 (McGrane 1924, pp. 193-205). Heit more profitable for him to offer an efficient long-term contract

\S’rzzucﬁggzl %Td féﬂ; d%?g]ti?:lm;akzlt(%gv\ig:h;iy drl]:eter?agtﬁteesni om which he demanded a stream of rents ex ante than to maximize
: ) ort-term profits ex post at the expense of hi mers.
largest shareholder of the Second Bank of the United States, an P P P s steady customers

when its federal charter expired, he obtained a Pennsylvania chartd819-21
for the bank. This bank apparently had a cost advantage over it& second historical episode, the two-year-long depression following
competitors in the South and West that presumably conferred closhe Panic of 1819, shows the role of public intervention in approx-
to monopoly power in the cotton-growing regions of the United imating an efficient-contract allocation when unenforceability of
States. The relevance of this supposition is that a monopolist mightimplicit long-term agreements prevents decentralized competition
well be better able than a competitive intermediary to enforce theamong intermediaries from achieving efficiency (Rothbard 1962).
efficient long-term contrac. Again, we will first summarize the historical situation and then ex-
In fact, Biddle did take actions that were tantamount to provid-plain how our theory bears on this evidence.
ing insurance to his bank’s customers, particularly to the cotton The 1819-21 depression was marked by a monetary contraction
growers. In 1838, and again in 1839, Biddle and his associates eiand deflation that greatly increased the burden of nominal debts. In
tered the market as go-betweens, taking legal possession of balegsponse to this situation, a number of states passed stay laws and
cotton from heavily indebted growers who would normally have re-minimum assessment laws. In principlestay lawspecified only
lied on credit to finance shipment of their crops to England and oththat a period of time had to pass after a debt became due before
er markets. By taking these speculative positions, Biddle and hislegal action could be taken to collect it. However, states actually
associates did two things. They both transferred their customergassed laws that made the length of a stay depend on the type of as-
risks to themselves and also undertook the transportation and maset that the creditor required for payment. A typical law would pro-
keting investment that these customers would not otherwise haveide that a creditor could collect quickly if the creditor were willing
been able to finance because they were too heavily indebted to e accept bank notes at face value, but that collection proceedings
offered further credit. against the borrower would be stayed for a long time if the creditor
In the spring of 1838, Biddle was also resisting pressure for thénsisted on being paid in specie (that is, in coin). In many cases, the
resumption of specie payment after a suspension of many monthsffect of such a provision would be to induce the creditor to settle
He cited the fact that resumption at that point would have causefbr payment in bank notes with a market value substantially below
difficulties for Southern and Western farmers as one reason for hitheir face value in order to receive any payment at all within a rea-
resistance. Thus, Biddle was offering substantial help to customersonable period of time.
to whom he was not contractually obligated, who would have been Suppose, for example, that a borrower owed $100 to a creditor.
poor candidates for such help according to normal banking practice3he borrower might offer the creditor payment in notes issued by
and whose weak financial position as a group was attributable ta bank of dubious soundness whose notes were being traded at half
their being particularly hard hit by a macroeconomic recession thatheir face value. If the creditor needed funds quickly, this offer
had less serious effects elsewhere in the country. would be accepted because otherwise there would be an inordinate-
Let us interpret this episode explicitly in terms of our theory. ly long stay in collection of the debt. When the offer of repayment
Nicholas Biddle might have restricted his business with cotton growin bank notes was accepted, the borrower would purchase bank
ers to the making of loans on an annual cycle to finance the growrotes of face value totaling $100 for $50 in specie and would give
ing and marketing of the crop. In years when growers experiencethem to the creditor who would immediately sell them to someone
difficulty in repaying these loans, he could have forced them to re-else for $50 in specie. If the debt had been contracted on the implic-
pay these loans despite the hardship (presumably including the satainderstanding that payment would be made in specie, then this re-
at auction of plantations which collateralized the loans) that this polpayment arrangement was tantamount to the creditor providing $50
icy would have entailed for them. Suppose that the annual cost abf debt forgiveness to the borrower in return for quick repayment.
funding these loans would have be@tior Biddle andC’ > C for From an ex post perspective, the effect of the stay law appears
his competitors. Thus, Biddle could have made an annual profit ofo have been to abrogate the intended debt contract. From an ex
C’ - C from such a straightforward lending business. (That is, heante perspective, though, both borrower and lender must have rec-
would have charged his competitors’ cost of funds as his interesbgnized that such a law was a likely legislative outcome in the
rate. If a competitor were to enter the market, Biddle could have reevent of a severe recession. Thus when they made their contract,
duced his interest rate belo® and driven the competitor out, al- both borrower and lender understood that debt relief would be pro-
though Biddle himself would have continued to break even.) vided if there were a recession. The cost of this contingency to the
However, suppose instead that a recession occurred on averageditor was presumably taken into account in setting the interest
everynyears, and Biddle were to make and to honor a commitmentate on the loan. From an ex ante perspective, then, negotiating a
to his client cotton growers that he would give them an ambunt debt contract in an institutional setting that would generate a stay
of debt relief. In particular, suppose he agreed to purchase thelaw if there were a recession (so that the debt contract had an im-
crops at a favorable price and assume the cost and the risk of maplicit contingency clause) was Pareto superior to negotiating a truly
keting them. Suppose also that the growers were willing to pay anoncontingent debt contract.
premiumP > M/n for this commitment, which amounts to an in- The other common way states responded to this depression was
formal or implicit insurance contratThen Biddle’s expected profit by instituting minimum assessment laws.rfinimum assessment
in a year would be@-C) + (P-M/n) > C’ — C. That is, he would  law stated that assets seized in case of default had to be accounted
continue to make the same profit as before on his lending businesg an assessed value rather than at their market value in determining
and he would also conduct an insurance business that would tsatisfaction of the debt. These laws tended to specify assessment
profitable on average. In years when the informal insurance commechanisms that were heavily biased in favor of the defaulting debt-
mitment specified that Biddle should offer debt relief, short-termors. Again, the effect of the law was to permit the satisfaction of
profit maximization would dictate that he should not honor the com-debts at considerably less than their contractually specified values
mitment. However, if he were to make that decision, his subsequerib market terms.
promises to provide insurance would not be credible, so his annual One might suppose that these legislative interferences with the
profit in the future would be reduced to what he could achieve byconduct of credit markets should be explained in terms of inefficient
lending alone. If he faced competition from other intermediariespolitical institutions rather than in terms of efficient economic insti-



tutions. The obvious political explanation would be that the depresbank or (if the amount of the subsidy was sufficiently large or the
sion created a powerful constituency of debtors who lobbied succesank was thinly capitalized) by its noteholders and depositors.
fully for relief. Two considerations cast doubt on such an explana- The allocation resulting from political intervention presumably
tion, though. The first consideration is the demographic compositiorell short of fully achieving efficiency in three respects. First, stay
of support for debtor relief. The debtors themselves were presunaws and minimum assessment laws could probably only achieve a
ably a fairly small proportion of the population. An important class rough approximation of the efficient levels of subsidy to various
of these debtors, those who had earlier purchased federal land qersons. Second, the class consisting of stockholders, noteholders,
credit, included both small Western farmers and wealthy speculatorand depositors of a bank probably coincided only roughly with the
from Eastern cities. These debtors were not concentrated in amglass of persons from whom it would have been efficient to collect
particular state or group of states; thus, they did not constitute ¢he value of subsidies in order that the intermediary would make
powerful coalition by themselves within any state. Indeed, Rothbardhonnegative profits. Third, implementation of subsidies by political
(1962) emphasizes that the debates over debtor relief generally cinttervention arguably has large costs (which are the main focus of
across established political coalitions. textbook-style economic theory criticisms of such intervention) in
The second consideration against a political inefficiency explaterms of resource allocation ex post. Nevertheless, if (for either
nation of debtor-relief legislation is that such legislation was alreadygood or bad reasons) long-term contracts for intermediation relation-
on the books in some states before 1819, and similar legislation waghips are made unenforceable in a legal system, then such recourse
passed subsequently in the Panic of 1837 (McGrane 1924, p. 137%p ex post political intervention at times of severe economic disloca-
So although a debtors’ lobby would have been only occasionallytion may possibly implement the closest feasible approximation to
and temporarily influential (that is, during recessions), debtor-reliefthe efficient allocation.
legislation seems to have been an established response to recessi%réo

in the aftermath of deflation. It is more difficult to accept inefficien e . —
P clent The third historical episode we want to consider in support of our

political equilibrium as an explanation of such a systematic policy, h X " the i f celecti it controls b
than it would be as an explanation of a onetime rent-seeking exper[heocry:ts a rzce_n_ c;net: e 'ngg' I,(A)\?tﬁ tS(ta ective cret_ I c?n dror? Y
ment imposed by a minority coalition on an unprepared or unsus: € Larter administration in ' attime, unanticipated sharp
pecting majority. increases in the price of petroleum and in the value of the dollar

Our theory provides a more satisfactory explanation of the kind elative to foreign currencies had recently exacerbated problems in

of debt relief that were legislatively enacted after the Panic of 181 he agricultural and industrial sectors of the economy. The inflation

than does the explanation of politically inefficient rent seeking alone "At€ Was also high relative to its levels in recent history, and the ad-

The transfers to which the various legislative measures led are que{p'n'Strat!on had committed itself to reducing this rate quickly and
itatively similar to the ex ante efficient allocation in our model. subs_tantlall_y. To the extent that borrowers had expected to repay
Agents in the economy held portfolios containing varying amountéqom'.nally fixed de_bts In an |nfla_ted currency, then, th_e cessation of
of nominally denominated assets and liabilities. An intermediary'nﬂat'on would raise their real |ndebtedness above its anticipated
would not necessarily be fully informed about how much of an V€l There were three reasons why this would be a problem for
agent's portfolio was exposed to price-level risk. For example, hold farmers and owners of small businesses that were dependent on in-

ings of bonds issued by governments or by railroad and canal co ermediated credit. First, deflation would combine with changes in
panies and debt owed directly to the federal government througH(€ Price of il and the exchange rate to lower their current profits.
purchase of public land on credit would be nominal assets and lias econd, this additional negative shock might force some heavily in-

P ; ; debted borrowers to default and might make other borrowers ineligi-
bilities respectively which would not be contracted through a bank ; 4 .
Nor would such portfolio positions be strictly a function of a per- ble to be extended further credit. Third, because market forces might

son's wealth or other attributes directly observable by a bank Fopot cause nominal interest rates to fall until after inflation were de-

example, a wealthy person might either be a large holder of éangponstrably under control (since nominal interest rates reflect sub-
bonds (a}1d hence a beneficiary of deflation, if the canal in questiogcﬂvely gntlupated rates of inflation and market participants m_|ght

remained solvent) or a speculator in the purchase on credit of publi e skepical of .the SEToUSness or efficacy Qf the administration’s

lands (and hence a victim of deflation). That is, the extent to whictP/2nS {0 lower inflation), these borrowers might have to take out

a person was a beneficiary or a victim of deflation is the kind of pri_new_loan_s that would have a very high real interest rate, assuming
vate information with which our theory is concerned. that inflation were successfully brought under control.

We have characterized the efficient allocation as one in which If the adminisFration were gttempting to a.dapt credit arrange-
the victims of deflation would be subsidized (for example, by beingments to the contingency of a tight-money policy conducted during

allowed to repay their debts in depreciated assets which would b recessi_on! then our analysis suggests that it should attempt to_miti-
accepted by the intermediary at full face value) while the beneficiaJate the incidence of these three effects on farm and small business
ries would be assessed the cost of this subsidy. However, if angorrowers. Moreover, our analysis suggests that the burden of its

competitive intermediary were to attempt to implement this alloca- olltt:){[;hfuld fall TCE.St Te?v%on ?flasts%sg)f ?Led't market partici-
tion with respect to its customers, the beneficiaries of deflatio ant that were relatvely ightly atiected Dy the macroeconomic

would refuse to pay their assessments. In the absence of public iﬁ-hOCkS that were ‘aﬁectlng the borrowers so §eriously. A prjme ex-
tervention, they could succeed in doing so because the intermedial ple of such a lightly affected class of credit market participants

was bound to treat them generously by contracts that did not contai erelflrms af‘d V\llorlaers '3 th‘? urbt?n_ SZN'Ce s_ectoz Beﬁal;?ehthese
contingencies for the event of severe deflation that had come abo eople were involved predominantly in domestic trade, the high ex-

Moreover, to the extent that the efficient allocation would requireC ange value of the dollar did not affect them as heavily as it af-

the beneficiaries of deflation to accept a lower-than-market rate of(fthtd exp&r_ters. ,?Isotiqpetr_?leum Wﬁs aless dS|gtn|f|cant input t(I)t pro-
return on additions to their savings, they could simply refuse to de uction In this Sector than it was in heéavy Indusry or in agriculiure

posit new savings with an intermediary that required these termdPecause of agriculture’s reliance on petrochemical fertilizers).

Their business could be bid away by a competing intermediary, or As part of its monetary policy, the administration put into effect

they could simply invest their savings in nonintermediated assets & Set of selective credit controls. Prominent among these was a spe-

That is, intermediaries in the actual economy could not imple-Ci2l reserve reqw:emelr:jt r?n Cobnsumej[r IntStallén_ent credlf[.h Tth|s re|;j
ment the efficient allocation because they were in continual compe§e“’e requirement could have been Stucturec in a way that wou

tition (with one another and with providers of nonintermediated as_.have forced some states to relax usury law ceilings that were bind-

sets) for their customers’ business. This form of competition con.n9 0N such lending, but the opportunity to structure the requirement

trasts sharply with the form of competition assumed in our theory,In that way was not taken. Credit for automobile and housing pur-

which is ex ante competition to be in a binding, long-term contrac-]fhasesl_“s.’o hardt- h||tg|ndustr|es in the recession—was exempted
tual relationship. However, some of the benefits of ex ante competi-rom selective conlrois. . - .
Once again, the Carter administration’s policy can be understood

tion can be obtained by ex post political intervention such as oc- . e "
curred during and after the Panic of 1819. This intervention forced®S &1 outcome either of an inefficient political process or of an at-
intermediaries to make the subsidies required by efficiency, with thﬁempt to approximate an ex ante efficient contract in a contingency

cost of these subsidies being borne either by the stockholiders of t{8" Which explicit contractual provisions had not been made in the
9 y market. Schreft (1990) explains clearly why the policy of selective



credit constraint was inefficient from an ex post perspective. Thesertainly reject the first; and if he concurs with President Syron's (1991, p. 542) worry
fact that firms and unions in the automobile and construction indus(™ |33 that '.elce”t?“pi“"sory ag'mfdﬁs or pra‘g“c'f may have been inappropriate, he
. . . . _\ould certainly reject the second of these textbook-style arguments.

tries are powerful lobbies certainly helps to account for the speuaYv 55 v e e arg

. ! . President Syron (1991, p. 540) of the Federal Reserve Bank of Boston has recently
treatment of those two lndUStrles- Itis not necessary to Choose b_@Fawn attention to the costliness of switching intermediaries, but both he and President
tween those two explanations of the policy, though. Selective credikeehn (1991, p. 544) of the Federal Reserve Bank of Chicago have noted that substan-
controls may have been a reasonable attempt to approximate contif# amounts of such switching may quickly occur despite these costs.
gencies of an ex ante efficient contract, even though they did not SResearchers such as Gale and Hellwig (1985), Williamson (1986, 1987), and Boyd

: : ; e nd Smith (1991) have formulated other models in which nonprice credit rationing is
constitute a perfECt approximation. Therefore, p0|ltlca| agents Wou'@s efficient as our model, but neither these models nor the liquidity-constraint models

fil_‘]d it e_aSie'f t_O succeed in advocating such a policy than an €Qr&alate the occurrence of such rationing to the magnitudes of macroeconomic aggregates.
giously inefficient one. ] ) ] “In Green and Oh 1991, we have referred to this allocation asfibient-contract
The selective credit controls imposed in 1980 can indeed bellocation.

viewed as approximating contingencies of an ex ante efficient con-  #Hayashi 1987 provides a survey of theoretic and econometric work in this area.
tract. To a considerable extent, consumer installment credit (for Swhether the data on households' consumption patterns reflect such a deviation
examp|e, credit card usage) is a convenient means of payment ratppntinues to be debated. See Christiano, Eichenbaum, and Marshall 1990; Runkle 1991;
er than a significant part of households’ strategies for the intertem'-<e""2g"n‘;"“fi R””:"‘:_ 199](1; ar:jd F?'t and L;e ;?90' 2 model have been develoned

: : ~ : : e formulation of, and solution method for, such a model have been develope
poralfalloqatl_on OLFheII’ Weilth' Slnc.:el consumer Ins_ta”ment Cl’e_dliin Oh 1991, and the time-series analysis that we envision here is currently in progress.
W.as unctioning _t IS way, t € special reserve requ"emen_t agam_St UBinding consumption constraints for low-income traders can also result in effi-
th'$ form of Qredlt was an inducement to bapks to constrain the lixient-contract allocations that involve nonprice rationing.
qU'd":y of their Cl;IStomerS who would othe.r\lee draw on their cred-  12agtematively, binding nonnegativity constraints for consumption of low-endow-
it. Had the requirement been structured in a way that would havenent traders might be taken to characterize recession. The implications would be quali-
mitigated state usury law constraints, part of its effect would haveatively the same as those we discuss here.
been achieved through price rationing rather than through the non- 13This solution is for an economy in which traders have additively separable, con-

f . tant-relative-risk-aversion utility* with a discount factor of 0.96 and a marginal rate
prICQ rationing tha‘f we have shown Shou',d occur. In the . Ogtﬂintertemporal transformatidR= 1.04. The solution is obtained by converting the op-
credit for aUtomOb"e:‘ purchases and housing construction, _the Atimization problem defining the efficient contract to an equivalent constrained optimiza-
fected forms of credit to consumers were economically equivalention problem (described in Oh and Green, forthcoming), solving the Lagrangian for this
to the direct provision of financing to producers in industries thatProblem, and verifying that the constraint qualification condition holds at the solution.
were clearly intended to be beneficiaries of the policy Thus. the ex- Your schematic model is not calibrated to parameters of the actual economy. Ex-

. . . " ' les with diff isplay widel ing levels of th inal -
emption of these transactions can be viewed as an implementab ptsscg‘:'fsui'q;'e”t parameters display widely varying levels of the marginal propen
(albeitimperfect) way of targeting the controls as tightly as possible.

Conclusion IDewey (1910, p. 200) writes that “the bank adopted a policy of supplementing

. . . . : nking facilities in those sections where there was weakness. Biddle admitted that large
The three QpISOdeS Con_S'derEd_ here typn‘y a pattern of legBlatlve d:fnounts of the capital were given to those sections where there was a deficiency, be-
regulatory interference in credit markets that clearly departs fromtause the production of the great staples seemed to require the most assistance in order
laissez-faire treatment of a market for debt securities. We have ate get them into the market. As Catterall [another economic historian] points out, one
gued that such interference might be consistent with an attempt dgsult of the branch system was the supplying of loans to the South and West at a
. L. cheaper rate than could have been possible without them.”
post to approximate an ex ante efficient contract when an unfore- . N o . o
tingency arises. A common feature of the examoles dis- A monopolist has incentive to maintain a reputation for keeping its own_long—term
seen con g Yy eI | y . p Eommitments and for dealing severely with customers who renege on their long-term
cussed here is that legislative or regulatory intervention has occurregmmitments. Reputation effects are likely to be weak in a competitive market with
during severe recessions or depressions. We believe that the politigagny intermediaries, and defaulting customers in such a market may be able to recon-
system may be particularly prone to generating such outcomes duﬁrgctsw!th new intermediaries and thus avoid reprlsal for the_:lr default.
ing macroeconomic recessions. The resuilts presented earlier in the Itis not clear from McGrane 1924 whether Biddle's United States Bank accepted
lain this pattern in the followina sense. When con tractt € cotton in settlement Qf accoulnts or Whether Biddle himself became heavily |nvqlved
paper explain p ! ng . .  the cotton market. In view of Biddle’s direct and close control of the bank, the distinc-
that would govern long-term intermediation relationships are notion between these possibilities is immaterial to the point that we are making here.
completely enforceable (as in the actual economy), then the equilib-  “Dewey (1910, p. 244) notes that branches of the Bank of the United States had
rium of decentralized competition among intermediaries may closerreviously come to the aid of cotton growers in 1831-32. This evidence strengthens the

i ; _ o ; - ase that Biddle’s subsequent policy was consistent with an ongoing insurance relation-
ly resemble equilibrium in debt-securities markets. Legislative Ol’(s;hip. Moreover, one factor in the difficulties of 1831-32 was a cholera outbreak.

regulatory intervention can haV_e the eﬁ?Ct of partially Substituting\yhether the labor force of a particular producer had been lightly or heavily affected by
for long-term contractual promises (which cannot always be encholera typifies the kind of information that might not be directly verifiable by a lender.

forced in the actual economy) in moving the economy towards then this respect, our model fits the earlier episode better than it fits the episode that we

ex ante efficient allocation. This perspective on political imerventionhave chosen to recount. (It does so on the grounds that the lender’s response is better
. documented.)

r_nay h.e |p to explaln Why’ althoth intervention has occurred m"?‘”y 5schreft (1990) documents these measures, but she interprets them rather differently
times in the history of the U.S. economy and has been recognizega, we do here.

as being inefficient from an ex post perspective, there has been rela-
tively little enthusiasm for systematic reforms that would limit its Rgferences

future scope. Boyd, John H., and Smith, Bruce D. 1991. The equilibrium allocation of investment
capital in the presence of adverse selection and costly state verification. Manu-
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Graphing the Theory

An easy way to understand how the four allocations discussed
in the text illustrate our theory is to see them depicted graphical-
ly. The figure in this box does just that.

The first of these four allocations is teedowmentHalf of
the traders in the economy receive 1.5 units of the good at date
1, and the other half receive 3.5 units. All traders receive 2 units
of the good at date 2. Thus, there are two endowment points,
(V1,2 = (1.5, 2.0) andy,, 2 = (3.5, 2.0). In the figure, we label
these points a8/, andW, respectively.

We assume that 1 unit of the good at date 1 can be trans-
formed to 1.04 units of the good at date 2. In the textbook-style
theory, then, each trader (or household) will have a budget line
that passes through its endowment point and has slope —1.04.
These budget lines are depicted by the straight lines in the fig-
ure. The competitive gross interest rate is the price of date-1 con-
sumption in terms of date-2 consumption, and this competitive
price must equal the marginal rate of intertemporal transforma-
tion 1.04. At this price, there is an income-expansion path de-
picted by the diagonal dashed line in the figure. (The path will
be a ray from the origin, as depicted here, if traders have homo-
thetic preferences; however, this feature is not assumed or im-
plied by our theory.) The consumption points for traders in the
second allocation, theebt-securities equilibriurrare the points
where the traders’ budget lines intersect this income-expansion
path. These debt-securities consumption points are laBSged
andDS, in the figure.

The consumption bundles that traders with the two endow-
ment levels are assigned by the efficient contract are labeled as
EC, andEG, in the figure. Thisefficient-contract allocatioris
the third allocation in the theory. Note thaC, is also on the
income-expansion path. We argue later in the paper that this is
the typical situation—that high-endowment traders seem to be
optimizing at the competitive interest rate after a lump-sum sub-
traction from their endowments—whenever aggregate invest-
ment is positive.

Through each of the efficient-contract allocation points, we
have drawn the indifference curve of the trader that receives the
corresponding consumption bundle. Note that the net trades of
traders with endowment&/, andW, areEC, — W, andEC, -

W, respectively. If a trader with endowmew; were to claim

to have endowmentV, and were to be given the net trade in-
tended for the other type of trader, then the trader in question
would consumeX; =W, + (EC, — W,). This pointX; is below

the indifference curve throudbC,, so misrepresentation is not

in the trader’s interest. That is, the efficient-contract allocation
is incentive compatible for traders whose endowmentVjs
Analogously, a trader with endowman would consume bun-

dle X, =W, + (EC, — W,) as a consequence of misrepresenting
its endowment. This consumption bundle is on the same indiffer-
ence curve as is the trader’s intended consumption bi@le

so the trader does not gain from misrepresentation. Again, the
efficient allocation is incentive compatible for traders with this
endowment.

If the allocation were not constrained by incentive compati-
bility, then traders would choose ex ante to have a fourth alloca-
tion, thefull-insurance allocation FlIn this allocation, all house-
holds consume identical bundles. Whether a trader receives a
high or low endowment has no effect on what the trader con-
sumes.
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Figures 1and 2
Two Types of Investment Constraint
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