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Importance of Quality of Information in Pricing, Market Structure and Efficiency:

The Case of Banking

Abstract

This paperexamines the impadf the quality of informatiorthatlenders gather about potential
borrowerson interest rates, the structure of feadingmarket, and its efficiencyBanks observe
private signals and price to borrowers according to a previously announced pricing policy. A
NashEquilibrium is found inprice policy functionsThe equilibrium searched is not in prices but

in price functions that respond to signals andavairs of all competitors.

The paper shows thafficiency, understood here as pricing to borrowers based dondbeect

ability to pay can be achievednore easilyin markets where different lenders specialize in
specific types of borrowers with whom they have a considerable informational advantage. On the
other hand, more symmetric markets allow for higher profits folethger with an informational
disadvantage



Introduction

This paperexamines the impaatf the quality of informationthat lenders gather about

potential borrowersn interest rates, the structure of teadingmarket, and its efficiency.

The asymmetry to which this paper refers to is in thaui@cy of the predictionabout
borr ower s 6 gadniby thetsignals each eadgr obser@&mrpe (1990) developed a
modelof lending withsimilar set up ofasymmetric information wherthe interest rats offered
to borrovers were madesimultaneouslyHe finds a Nash Equilibrium in pure strategies for the
offers. Van Thadden (2001) contestéldeseresults by arguing that there no PureStrategy
Nash equilibriainthatgarhd n f act , Hauswald and Maramez (20
pure strategy equilibrium exists whe®Duelhd dder s
the more realistiproperties and clear prediction$ pure equilibria(it is unlikely that private
institutions randomize their pricing policies in ptae), this resuliis rather upsetting. This paper
shows that a change of the setting of the model towards a more realistic assuvhgtieran
equilibrium is found in price functions, instead of specific vallasa pure Nashequilibrium
and gives a predion for the market interest ratek addition, this paper expands previous
literature by pointing out thatinformational advantagecreates different market structure
consequences depending on thmension of the asymmetnAn equilibrium is describedor
eachof the cases andme policy implicationsegarding the efficiency of the lending markets

are discussed.

2 Hauswald and Marquez (2003) aRdjan (1992)leveloped similar models based on Sharpe (1990) where no Pure
Nash equilibria rists.

®pPp. 927



Whether bank competition is desirabémd how this market structure is affected by
information asymmetrieas been and continues to béivaly topic of research This paper
contributes to this literature by expanding our understanding of the nature of banking
competition and its consequences on the efficiency of the allocation of financial resources.
Allocating money to the least riskydividuals cheaper sends an appropriate signbbtmowers
and rewards those who have the most chance of paying Dlaiskis particularly important after
the 2008 crisis in the financial sector generated in part by huge amounts-pénhaming

loans

The effects of different information quality in a market hdween examinedh industries
other than bankingFor example, waction theory has examinethe changeghat arisein
equilibrium from the change in the quality of the information when all but anicypant can
observe the same signal (Kagel and Levin 1999). Further, Lundberg and Startz (1983) analyze
the case of symmetric companies receiving signals of different qualitiesdideers from
different groups of societyl his paper is different fromhe later one in that ken asymmetric
information is analyzed here, the asymmeirnges among lenders, it necessarilgmongthe
borrowers In other words, the quality of the information does not depend here on the type of

borrower.

It will be shown hat given that the best the market can do is to categorize according to best
existing technology, there is a greater probability of that happening when there is specialization
in the market. l ronically, mor e s )ymgettibgthec mar
best offers while some fAigoodo ones, as determ

pay higher interest rates.

* See Avriccia et al. (1999%uzman (2000) and Cao and Shin (2001).



The paper proceeds as follows. Section two will develop a discrete model of asymmetric
information in the lending miket. Section three explains the equiliim concepfor the model
in section two.Section three present the equilibriuection dur concludes with some policy

implications and future research ideAd. proofs will be explained in detail in the appendix

The Model

There are two lenders and sevdyairowers(indexed byk) in the model The lenders have
access to a techn@y that provides a costlesssessmentf the credit worthiness of each
borrower.The technology of one lendd) (nore accuratelgategorizes borrowerban does the

technology of the other lendg)™(

There are two types of borrowers defined by their ability to pay. A fraction of thewjll
be able to pay back the loan up to an amount V. The rest of the borfaveedsill be unable to
pay back any amouniust as in Sharpe (199ah borrowetearns abouits own typeafter the

loan is made

Following previous literatufe let therebe two signalsabout the credit worthiness of each
borrower high and low.Let p,,,, be the probability that when lendgrobservessignal m the
borroweris of typem (for m=h,l). A type h borrower can pay back the loan up toand sas a
Afgoodo bAtypeldorewer)isunable to pay back the loaand soisdibad o borr owe
The signalh refersto ahi gh probabil ity of paying back, ar

signal;lwi | | be referred to as a Al owo signal

® Hauswald and Marquez (2003) suggest a lender would incur costs to avoid losing its informational advantage, and
the amount of effort to avoid spillovers would dependltee dissemination of information in a market. | will focus
on the effects of quality of information given the informational (dis)advantage.

® Sharpe (1990), Von Thadden (2001), Vesala (2007).



Theexpectedrofit of lenderq upon observing signahis:
1) Tmg =7 * Pr(Vy = h|S; = m) — 1« [1 — Pr(V, = h|S, = m)],

where§, refers to the signal observed leyderq, V;, is borrowerkd s fr s the interest rate

and the amount of the loan is normalized to.one

Definition 1. The termaccuracy in this papédrasthe following interpretationS is more
accurate thar§ if Pr[V}, = S;|S;] > Pr[V, = 5;|S;]. Accordingto this definition of accuracy, a
|l ender 6s sicgateahanst mer e odfaep® p;jandp,>ps. It is possible
that a lender has a more accurate signargithat he observes high, but that the signal is less
accurate that he competi tor s0é ¢ i(thaeamly dnd inegualitydoldsfFbrs er v e d
the purposes of this paper such a case will not be developed, although the equilibrium dynamics

would be ery similar as is explained later in the paper.

Structure of the game

The accuracy of each | ender é6s siefjp@aapricings ass
policy as theset ofinterest rate that eactender offes. Each lender observes only its owignal
and the strategy of its competitpasid so the interesate that a lender specifigaries only with
this information Then, a pricing policyf a lenderconsists bthe interest rate thahe firm will
offer to the borroweupon observing a lowignal, and thecorresponding interest rate that the
firm will offer when it observes high signalA policy maybe contingenbn the strategyset by

a competitof, so that they are indeed response functions.

" Sharpe (1990) makes a similar assumption. Inpp 1076 ke:sayfi[ out si ders] observe the |
bank[the insider], but not individual offers.o



Let the time be continuous and borrowers gaply for a loanat any radom point in time
So lenders do not know when an application will arrivendes must define their pricing
policies before borrowers apply for loanthey will commit to a function instead of price
valué. The purpose of this set up to alow for a dynamic equilibrium ith continuous
responses from competitors to price charmesther lenders, much as it happens in prattice
addition, equilibria in price functions that describe an optimal respores&ch possible behavior
of other agent s 0 aertb thevscerdain Enviomnment a@a nad apt dbb etmta |
reduces the set of equilibi@Klemperer and Meyer (1989) have a discussion on the benefits of

analyzing supply function equilibriastead of a pricguantity point equilibria.

Equilibrium concept

Take the following definitions:

N is the number of possible states of nature. In this caseptwimwer of typeH andborrower
of typelL.

Y is a vector wher ecateefmatune, heretHL)y i s a di fferent

U(Y) :R"™YOY(Y) takes Y and assigns d(rvigavectov al ue
that belongs t&k™. In the context of this paper, each real value is the interest rate offered upon

observing a particular realizan of the signal.

8 The formal definition of this function is found in the next section: The Equilibrium Concept.

® In practice firms do not fix prices and leave them ungea when the competitor changes its behavior. We

observe retailers, for example, making new sales and changing prices as competitors decide to cut prices, or create
loyalty accounts, etc.

19Klemperer and Meyer (1989). Pg.1244.



f(RIY:R"is a function that takes a vector U(Y)
number s. It can be interpreted as a response

another such function.

U;(s,f(0),0(Q)) is theexpectedorofit of lenderi on any particular borrowexs a function of the

observed signal (s), the offer made to each borrower, and the offers made by the competitor.
[ f(d),g(d)] is epalcesiGui |l i brium in pricing

Gi ven a f unmaximiaesU;[g,( B(GY))F],( d)9¢ & h =g Kakahdd ) )

Given a functi onU[d, d&F¢¥d)a( d)ewndahxs fnkiez(eds) )

The prediction of the model, denominated hasdhe observed nces is the set §,,6,} to

which {fi;1(g;( d )gJfil d) ) } converge for any initial d (
{6,,6,} may not be a Nash equilibrium in prices
Uls, &((¥)], wher e toh(eYaremtfixed ds inmMNash eqgsilibrium, batea
function of f(d). The same appl i esgreateyorg( d) .

smallet than in a Nash Equilibrium in pricedepending of the specific problem.

Note that it makes sense to talk abantequilibrium inresponsdunctionsin this game
because offers arnal only when a borrower approaches a lendled applies for a loarin
continuous time, there are infinite opportunities for a lender to respond, according to the
equilibrium function,to any action of a competitor before a loan application is received.
Although it might seeniike a strong assumption the modeled ability of lenders to observe the
interest rate offered by their competitors and to adjust their own interest rates in egspoals

that most banks advertise some of their interest rates policies at their offices or tmexligh



advertisingand the internetandthat the increasing scrutiny in bank lending practices makes

some of their actiongublicly available.

After a picing policy functionis defined, wen the borrowerapply for loans to all banks
each lender observes a signal, then interest ofters are made simultaneously and
independerty basedon the signal observeslich that profs are greater than or equalzerd™.

Each borrower will accept tHewestinterest rate from among those offered by the lenders.
Thus, the modéhas the following timing:

Stage lis a game in pricing pwlies. Each lender finds an equilibrium function as defined above
that determines interest rates offers accordi

the competitor.

Stage 2:Borrowers appf for loansto all banksandlenders make theioffers simultaneously.

The offer will be dictated by the pricing function specified in stage 1.

Borrowers accept the lowelsiterest rate from among the rates offered by the lentfers

thetwo lenders offer the same interest raiteborrowerrandomlyselecs a lender.

Note that he policies but not the outcome of the signahn always be observed by all

lenders.

Let r)(m) be the interest ratat which theexpectedprofit of lenderq, described in

expression (1)s zero given that he observemnalm. Then,

it could also be consided the case of profits greater than or equal, toherer is the interest on some safe
investmenbr the cost of lenders to get the capilalt the conclusions would be the same. For simplicity | will
assuma=0. As will be addressed latter, if profic®uld not be made positive, no offer will be made. This occurs if
it is almost certain that the borrower if of type



Given the definition of accuracy presentedigfinition 1,

rP(H) <P (H) < (L) < rP(L).

Equilibrium
The possible equilibria depent whethethe followingequationholds

P (H) -7 (H)
P (L)~ (H)

(2) > Pr (S] = L|SL = H)12

The equation can also be written pg'(H) —r’(H)] > Pr (S; = LIS; = H) = [r’(L) —
r?(H)]. The left hand side corresponds to firemiumlenderi can charge tdorrowers from
whom a high sigal is observedjiven the existence of the less accurate lentléts offer is
rjO(H). The right hand side corresponds to the samegnium but if the offer isrjO(L). The

probability term on the right hand side is necessary because such an offer will only be considered
if J observes low. The reason whedhparticularpremiumsare compareavill become evident

after Propositios 1 and2, and is explained in detail its proof

The left hand sidés decreasing im”(H), which increases d@sbecomes less accurate, and

approaches one (increases)rﬁSH) gets closer t(rjO(L), which occurs whe becomes less

12f this holds with equality, then both cases apply and the game has two pure equilibria.



accurate. Hence, the left hand side increases as both lenders differ more in their accuracy. The

following table shows an example of when equation (2) holds and when it does not.

d= 0.5

pin=py | Pin=Pji | LHS™ | Pr(L|H)
0.62 0.6| 0.0606 0.476| 2 NOT
0.85 0.6] 0.3704 0.43] 2 NOT
0.9 0.55| 0.6364 0.46] 2 YES
0.85 0.8| 0.0192 0.29] 2 NOT

When (2) does not hold, the probability that the lendéh whe informational advantage
observeghe high signaland the competitor observéee low signalis sufficiently high thatthe
first onewill not mind losing some of the good borrowers because itcbange a high interest
rate to thosewho are potentially categorized incorrectly by the other lerael make high
expected profits on these lengk custoners Remember that the lender with an informational

advantage is more accurate at categorizing the good borrowers.

Propositionl. The following is arequilibrium of this gamevhen (2) holdsThe lender with
an informational advantageill implement thepdicy r;"(H) = rjO(H), (L) = (L), andthe
competitor willsetthe policyr;"(H) = r’(L), ;" (L) = r?(L)4*.

The lender with theanost accuratesignal will offer an interest rate that sets its expected

profit equal to zero when the signal is low. When its signal is high the offer will be such that the

other lender wouldilwayshave zero expected profits if it observed a high signal. The lender

13 eft hand side of Equation (2).

4 The complete conditional strategies are in the appendix as part of the proof. Here are stated the observed final
prices.

15 This result is similar to Sharpe (1990), but in this case each lender conditions its offer only on its own signal.
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with the worst signal will have only one interest rate, and this will be the same as the offer made

by the most accurate lender when it observes low signal

In this equilibrium,the lowest interest rate is offered only to those who get a high signal
from the most accurate lender. In this sense, the market is as efficient as its technology allows it

to be®.

Note that i py goes to one, ther’ (L) would increase until the ristf default given that the
signal is low is so certain that no offer will be madesume for simplicity that this does not
happen’. In fact, anyr must be less than or equal el or default iscertain and no offer is
made upon observing lovan the othehand, upon observintpe high signalthe lender with the
informational advantage can charge a premium over theéhateyuarantees zero profitshich

allows him to get positive profit§

In this equilibrium, the competitowill make zeroprofits and only lends to borrowers for
whomi observed LHowever, itmight still earn positive profitin the lending market if it holds
an informational advantage with respect to a different type of borrowers than the ones modeled
here. There could be differentypes of borrowers (young professionals vs. experienced
professional s, international VS. domestic bor
for only one type. Then, lenders would specialize in whatever they do best and we would observe

two parate markets with their respective set of interest rates.

® Remember fficiency here refers to the ability to correctly categorize borrowers.
" Formally, assumeg;; < (V — 1)/V.
() > 1 (H)

11



With specialization | do not mean a lender focusing in the riskiest borrowers and another in
the less riskyborrowers but rather specialization in separate markets such as international vs.

domestic borrowers, borrowers from particular industries, or in loans for particular putboses

Proposition2. The equilibrium when (2) does not hadehd the signals do NOT have the
same accuracig the following: The lender with an informational advantage wilplementthe
policy r/'(H) = r’(L), /(L) =r(L). The competitor willimplementthe policy r;*(L) =

r*—rio(H)

0 * —_— A ¥ *
r; (L), 7 (H) = r*for r* such that SO H)

= Pr(S; = L|S; = H)*°.

When (2)does not holdthe lender with an informational advantage can afford to make
loans to fewer good borrowershe competitor, by having less information, is forced to compete
more aggressivelypy charging the lowest interest rate in the market to tliosevhom it
observes a high signarhis observation might help to explain wigger lending companies
can charge higher interest ratédsyou are willing to assume they are information advantaged
Note that the existence tfis equilibrium depends on a highobability that the competitor gets
a low signal when thiender with thenost accurate signabserves highThis is closely related
to the probability that good borrowers get categorized correctly only dyetider with the
advantage; thee are the boowers thag e t i ecopchaogedtadigher interest rate than their

counterparts who have Sh*.

9 An analysis on thevidence obpecialization in the market and other possible explanations for its existence is
done by Careyost and Sharpe (1998).

DN piy > pjn but pj; > py, the equilibrium is the same in the sense that it is determined by the second and fourth
highest interest rate in (1) proposition 1 and by the two highest in proposition 2. i.e. Undegrihisosihe order
(2) is different, but the second and fourth highest interest rate constitute the equilibrium when (2) holds in the
same fashion as described here. The analogous statement is true when (2) does not hold. Since the proof is so
similar to theone given for this proposition, it is omitted from the paper.

21 % < T'JO(L)

12



This equilibrumtakes into account the fact thaas mentioned by Flannery (1996) and
Kageland Levin (1999), when one lender has better information, only the other lender needs to
take into account t he jwwillmworgwh&rshe cbeerveseagood n t hi s
signal that under a better esdorhmenderwitant he bor
advantageloes not have any better or equal quality estimator to compare with, besides the

unknown truth.

In the case of both lenders having the same accuracy given a high signal, (2) can clearly not
hold since the left hand sideillvequal zero ¢°(H) =rj°(H)). Here, the lender with the
informational advantage is the one with the highest accuracy given lambkserved It is
important to note that neither dhe cases analyzethere include the case ofcompletely
symmetric lenders. Ib;, = p;, andp; = pj;, proposition2 is NOT valid even though (2) does
not hold The reason for this is that that case the equilibrium predicts(H) = rj"(L) =
(L) = 1 (L) = ri"(L), whichimplies that,n cortrast towhat happens in the asymmetric case,
those for whom SL and S=H would randomly decide either len@groffering a slightly lower
interest rate given high is observed would increase profits of lér{dete thatsincethere is no
Ai nfor maviamnhalge, 0 then the first player woul
does not correspond to one of asymmetric information, it is only importantdhacge that for
the equilibriumdescribed here to hgldome asymmetry, even if very small, shexist in the

market®. An equilibrium such as the one described in Von Thadden (2001) applies to this case.

Zl'n the asymmetric case all such borrowers accept i 06s
small er than the competitords one.
% The equilibrium of the copletely symmetric case requires the assumption of bounded rationality where

individuals use up to a maximum number of decimals. Son‘ﬁéﬂ) equals the now existent maximum number
less tham?(L).

13



Comparison of the possible market equilibria:

For (2) to hold the differences in accuracy given that a high signal is observed must be
relatively large. As mentioned abovef ip;, = pjs, thenr?(H) = r(H) and (2) would never
hold. Hence, we can refer to tbase when condition (2)olds as the case of a moasymmetric
market. If the competitor is more accurate when categorizing the goooweosr of another
market (internationals. domestidorrowers, poor vs. rich, etc.) then we can argue that it is also

a more specialized market.

In the case of a more specialized asymmetricmarket, lendig is more efficientbut the
lowest interest rate are smaller than whend@s not holdThe profits of the most accurate
lender determinghe prevailing casee. (2) holds if and only if the profits of the most accurate
lender are higher undéne equilibrium ina specializedor asymmetric, markdhan under the
symmetric oneThis follows from the fact that profits for the accurate lender are made only from
those for whom the signal is highn the equilibrium when (2holds only thoseborrowersfor
whom lenderl, the one \ith the advantagegbserved a high signal get the lowest interest rate.
Then, the most accurate signal is being used to determine who gets the different offers. In the
lessspecialized marketyhen (2) does not holdpore of the bad borrowers are gettihg towest
interest rate since this is offered by the lender with an informational disadvafttege
competitor). The highest interest rate in the market is accepted only when all lenders observe a
low signal, which is less often than in tineore specializé case In conclusion, themore
symmetricmarket uses a combination of all signals to determine who getsoffleat which

reduces efficiencand, as explained later, can be expected to have higher average interest rates

14



Let Pr(S=h) = A and Pr($-h) = B.
Where,

i— (1-0 pji— (1-6
A=Puz@-0) o gp P70,
Pintpi—1 Pjptrji—1

Note that the probability of observing a high signal is increasing in the accuracy of the
signal given a is observed (increasing ip;) and decreasing in the aracy given a high

observation (decreasing i,).

The profits of the competitor are zero in tm®re specialized market, while they can be
positive in the othermarket. In particular, profits of the lender with an informational

disadvantage ar@(r* —r(H)) while those of a lender with the advantage Ess than
Pr(S; = L,S; = H) (r)(L) = r)(H))% in the less specialized markeThe higher theaccuracy

advantageof the first player while (2) still not holding, the higheits profits In both narkets,

profits for the first player are positive.

The average interest rate in both cases also depends on the particular v&luasdoB, the

probabilities that each lender observes a high signal given acclrdlg.specialized market the
average offer isA*qO(H)+(1—A)*ri°(L) while in the less differentiated market it is
Bxr*+(1—-B)*Ax1’(L)+(1—B) = (1—A) *r(L). Surprisingly, the average offered
rate can be expected to be higher in there symmetrionarket. This happens since a high

probability of the lender with the advantage observing highigh) and a low one for the

241n order for this probabilities toeowell definedp;, > (1 — 8)andp;, > 6. The derivation of this expressions is
in the appendix.

5 2 (H) makes profits of equal zero given H is observed and nothing is known aho@inces;=L is known if an
offer is accepted, the r that geates zero expected profits is higher thagH). Recall that; is still informative.

15



competitor (B low) implies the first player can exploit more borrowers and hence we can expect

(2) not to hold and the averageerat this marketo be high.

Conclusion

Policy implications

During 2007 and 2008 the US economy has being facing a tightening in the credit market
and great concerns have arisen that borrowers lent beyond their capacities. One would think that
this coutl have been avoided with a better system of categorizing borrowers. The problems that
the US is facing in its financial markets would be smaller in effecttnexistent, if the market
could perfectly categorize borrowers. Given that this is not postilelédest the market can do is
to categorizeaccoding to best existing technologfs has been noted in this paper, there is a
greatermrobability of that happening when there is specialization in the market. When the lender
with an informational advantag i s fAbetter enougho (so that (2
best signal available will be used to determine who gets the loans at the most beneficial terms.
Ironically, more symmetric markets tend to have moread 6 borr ower s gettin
while some figoodd ones, as determined by the

interest rates.

In conclusion, efficiency can be achieved easier in markets where different lenders
specialize in specific types of borrowers with whom theyehavconsiderable informational

advantage.

16



On the other hand, more symmetric markets allow for higher profits for the competitor. The
lender with the informational advantage will determine which case is observed depending on

where itsown profits are greatr.

This model may also be used to analyze the effects of direct government lending if we
assume the government has less accurate information than the private sector and is interested in
minimizing losses from the intervention. In this case the privatdos would bei and the
governmenj. According to the conclusions above, the government will either affect negatively
the efficiency of the private signal in categorizing borrowiriss quality is close to the private

sect or 6dendoalyt oi tt hwei Iilwor s e 0 b,ditis sufficemtlgwoisen t he ma

Future Research

There are some areas of research not explored in full that could be applied to extend this
paper. In particular, little has been said about the consequences of thecexateechnologies

that improve the qualities of a signal.

One drawback of the model presented here is its lack of dynamics. The analysis here is a
static one. This is no different than most of the previous literature, some of which has similar
games wih two or three states (Rajan 1992), but the extra periods are used to analyze other
probl ems such as i ntroducing borrower 6s ef f c

reputation and |l oyalty to a fAbusiytesedelpartner

Other possible extensions include describing the problem as a search model in-an inter
temporal environment. This should produce a negative sloped demand for loans at eactdbank

then, give some power to each lender to change its fdtepaper can also be extended by fully

17



analyzing simultaneously the existence of different markets where each lender is advantaged in

only one of them.
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Appendix.
Propositionl. Equilibrium when (2) holds.

The observed prices are indicated withaaterisk (*).

0) By assumption, borrowers choose the lowest interest rate offered.
(i) Competitor:
- Ifrf(H) < rjO(H), then offeringr;/(H) gi ves negat Dforeanyor of i t s
Since any borrower for whom;=31 will acceptii i @féeq all who acceptany
r;(H) higher tharr; (H) will have S=L. Then,r;"(H) = 17 (L) =’ (L).
- *If v/ (H) = r’(H), thenr;"(H) = ’(L). In order to prove this, note the
equi valence of the following tiwo expres

observes high (both carry the same information):
pin xry — (1 —pjy) = 0 (Expected profits of j) and

(D) k[ =pi) *ry —pul + A=K pig *1g — (A —pi)] = 0
whereki s t he probability thatobsbrnes better e

high®®. Also note that théirst term is negative < r_, which makes the first term

1—PiH)

in brackets equal to zerahile the second one is positive ¢ >
iH

Assumey; is high. If v is high, then this individuals will randomly choose a
lender. Ifyislow,thenthes i ndi vi du al Epeated profitswih o o s e U

now be

“py =0 =Kp, +k(1-p,)
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(1—-k)

k[(1—pi) *ryg —pu]l + ——

> [Pin * T — (1 — pin)]

By (1), this is negative.

If ;7 (H) > r’(H) and (2) holds, ther;(H) = 1’ (H) + % wheres, = r;(H) —
rjO(H). This interest rate gives positive profits to the competitor; hence, it is
credible that if given the opportunity, it would undercut the lender with the
informational advantage. Any;(H) € (rjO(H),ri*(H)) would work here This

pricing will be called adercutting from now oriNote that this is only valid if (2)
hol ds. | f It di d not ,since lthe expebted gpfit of i s i
charging a high interest rate to those for whgaHSut S=L is larger than that of

getting the offer accepteat rj" (H) for all whom S$=H.

If (L) < r2(L) andr;"(H) € (r"(H),r’(L)) t h e rcanfupdércut; (H) as

explained above andg (L) = (L) since only those with;SL will accept its

offer if §=L with any offer that has at least zebgected profitsif r;"(H) >

(L) thenr;" (L) = 1/ (H) — g andall those who &H and $=H will accept an

of fer from fAjo. Given (denisnotanhequdibritme havi o

If (L) < r2(L) andr;(H) = (L), since(1 — p;,) *r°(L) — pj, = 0, then
k[(1—py) *r/(H) —py]l + (A=) [pip *r7(H) — (1 —p;p)] = 0 and
3) Kkl —pu) 17 () = pu] + 52 o * 77 (H) = (1 = pi)] < 0

wherek = Pr (S; = L|S; = L)
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As a cosequence;(L) = (L) and at most half of those for whon®E could

accept its offer (when"(L) = r°(L)). Any lower interest rate gives negative

expected profits.

- *If v/ (H) <r(H) and (L) < (L) thenr(L) = (L) because only those
for whom S=L acceptany offer for which expected profits are not negative.

- IfrfHE) > andrf(L) <L)t his behavior is rather
offer a unique interest rate that undercytéH) and get its offer accepted by
those for whom SH. | f ofily odfers the interest rate’ (L), Aj 0o can of f ¢
rate slightly under this one and make positive profiisis would not be an
equilibriyumEs3si moe dihg, w thirdl periddéohanya t 0 i n
undercutting by the competitor that g&zhim at least zero profits.

- If r7(L) > (L) then, again, undercutting is profitable given thatl.S

(i)  Lender with an informational advantage:

Given (ii), the only pricing polaithody t hat

periodand that maxnizes profits, provided (2) holds, #(H) = rjO(H): any larger

rate will be undercut, and any lower has lower profits; gfd) = (L), for the

same reasm

No lender has an incentive to change its policy infdhewing periods
Proposition2. Equilibrium when (2) does not hold.

0] By assumption, borrowers choose the lowest offered received.

(i) Competitor:
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r*—rio(H)

Let r* be such thar]‘.)(L)—rl-o(H)

= Pr(S; = L|S; = H). Then,r* € (r’(H),r(L)]

by (2) not holding

If r7(H) <r*, r;(H) =1r(H) + % whereé; = r;'(H) — r’(H). By assumption

by

of (2) not holding this befbllawing periodof fAi 0O

then it is not an equilibrium move for

*If r/(H) >7r", thenr;(H)=r". Any higher offer wil/l ma
in the following period by undercutting( i ¢ h e)adny lovwge offer lowers

profits. This is by definition of *.

If (L) < r’(L) andr;(H) =1 (L), thenr;(H) will be determined as above.
(L) = max{rjo (L),r (L)}, this way the competitor can get its offer accepted by
all (or half if the second is an equalitigr whom S$=H and half for whom SL,;
orr(L) = max{rjO(L),ri*(H) - s}, when he gets the offer accepted by all those
for whom S=H. It depends of which bears more profits. In either case the first
player will change its original strategy since it now has negative expected profits;
since this case brings about cheating, it is not to be expected.

If r*(L) <r’(L) and r(H) <r(L), when r/(H) > rjO(L), then r;(L) =

r(H) — g; whenr/(H) < (L), thenr;(L) = r’(L) . To see why
*Considerfirst the case;*(H) = r°(L), since(1 — p;,) *r;°(L) — pj, = 0, then

k[(1=pu) *r7 (H) = pu] + A = B)[pw * 17 (H) — (1 = pip)] = 0 and (3)

holds. Them;(L) = r2(L) andat most halbf those for whom SL could accept
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