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Abstract

We introduce heterogeneous borrowers and underwritindn&ss into
a framework similar to that of Boyd and DeNicol6(2005), dimdi out that
(1) more capable firms will tolerate higher risk; howevesttioes not nec-
essarily lead to a higher default risk than those less cafdabis have; (2)
when direct lending does not lead to higher default risksanhitrage results
in higher loan rates and lower direct lending costs; (3) tralability of di-

rect finance alleviates the undesired effect of the riskmize mechanisms

discovered by Boyd and de Nicold (2005).

Keywords: Extended financial services, Banking competition, Ridrig,

Financial fragility



As more financial innovations arise and the financial sectolves into the
one with more market-oriented transaction, commerciakbayet involved into
more securities business than before. However their ralestarmediation are
still active but in different forms of financial business ésBoyd and Gertrler
(1994), Berger et al. (1999), Allen (2001), and Allen andtSarero (2001)). Dif-
ferent forms of business change the way how intermediandgtzeir customers
interact.. Rajan (2005) argues that financial innovatiomtes the convenience
of, but at the same time also increases the complexity ofy¢iaatransaction. As
markets become more complicated, it is more difficult for keaparticipants to
get information and agency problems become worse when sagake financial
transactions through intermediation.

In discussing banking competition and banks’ risk-takiegdwiors, it is quite
often that authors assume away securities-underwritimgnbas. Examples in-
clude Allen and Gale (2004), Bovd and de Nicold (2005), Kdalkand Stenbacka
(2000), Matutes and Vives (2000), Parlour and Rajan (2081ig,Shaffer (1998).
Another thread of research, suchlLas Kroszner and Rajanly1R8d4atas and Qi
(1998), Kanatas and Qi (2003), and Puri (1999), studies tidemwvriting behav-
iors of financial intermediaries. Their discussions shoswdbmplexity of banking
behaviors when involving underwriting activities.

This paper introduces securities transaction into a bankwodel of Boyd
and De Nicold. The extended services enlarge the strafgggesof firms, com-

plicating interactions between players. This makes oulyarsadifferent from the



existing literature.

Boyd and de Nicol@ (2005) argue that there exists a fund#ahask-incentive
mechanism that operates in exactly opposite directiorsinglbanks to become
more risky as their market become more concentrated. ThialbiNigy of finance
through issuing securities provides an alternative for dimaise their external
funds. Our purpose is to show that this alternative mitig#te unpopular effects
of the risk-incentive mechanisnasla Boyd and de Nicold. To serve this purpose
and make the analysis tractable, we model underwritingiieg to a minimum
level by assuming that the underwriter charges an exoganulerwriting fee for
its service and an entrepreneur has to rely on a underwoiisstie its securities.

The remainder of the paper is organized as follows: In Seliove specify
our model environment. In Sectidh 2 we analyze how entreqnes\ choices of
projects and the sources of external finance are affectediogwing costs. Sec-
tion[3 presents the analysis of competitive banking markgissing no arbitrage
arguments. In Sectidd 4 we analyze the decision problemsafdial interme-
diaries (commercial banks) when they have monopoly powankB decide loan
rates by taking into account loan applicants’ reaction®#&mlrates. In addition
we also analyze how entrepreneurs choose their productmegis when they
decide to issue securities through a underwriter. In Se&iwe examine how the
availability of securities-finance affects the risk exp@sof the economy. Section

summarizes what we have found and offers some concludmarkes.



1 The Environment

Heterogeneous Firms

There are heterogeneous entrepreneurs indexed by theagaaent ability (or
levels of management skil§ € [e €. The distribution ofe over [e, €] has a con-
tinuous density functiorf(e). Assume the population of entrepreneurs is one;
ie., f@ﬂ f(e) = 1. The type of an entrepreneur is private information andbzan
observed by commercial banks when they applying the costBesing technol-
ogy. A firm has access to risky constant return productiojepts, indexed by.
Each project requires an investment of one unit of the inppiroduceS units of
the output with probability?(S e), and zero otherwise. The probability function

P(S e) satisfies:
Assumption1l Ps;<0,Pss<0,P:>0,andReg> 0.

The probability of success decreases as the output inGraba@on-increasing
rate. For the sam&project a firm with a highee succeeds more likely than one
with a lowere. An example oP(S,e) is P(S,e) = 1 — A(S/e). One can appropri-
ately choosé such that 6< P(S e) < 1 for all Sande.

Bank-Financed and Market-Financed Funds
A firm has no resources and has to rely on external funds to mekeestment.
There are two alternatives to finance a production projepplyang for a loan

which is financed by a commercial bank or issuing bonds wtsalmiderwritten



by an investment house. For bank-financed funds, an entreprgoes to a com-
mercial bank and apply for a loan. We assume a firm can applyrflyrone loan
from one bank. The loan application is subject to the banisaval and the bank
decides the (gross) interest r&e (called loan rates). If an entrepreneur wants to
issue bonds to raise funds for its production project, idsefiend an investment
house to underwrite the bonds. The (gross) interest raterafdR”, called secu-
rity rates) is determined by the market and the performahs®estment houses.
We assume that an entrepreneur can have only one investoesd to underwrite
its bonds if he chooses to issue bonds. For simplicity, we atsume that a firm

can choose to apply for a loan or to issue bonds, but not both.

Financial Institutions

There are two types of financial institutions, commerciailksa(hereafter called
them banks) and investment banks (hereafter called undersyr Banks obtain
funds by taking in deposits from the markets and paying dégssnterests at a
gross rateR°. When receiving a firm’s application for a loan, a bank uéifiats
screening technology at a castio uncover the type of the firm and to sort out the
type of its proposed production project. The screeningauteis only observable
to the bank, not to other financial institutes and the pufliee bank may and may
not approve the loan application. When approving the apfo, the bank also
decides the (gross) interest ral it will charge for the loan. Since the screening

technology yields concrete information for the type of thplacant, the loan rates



is contingent only on the type of firnes

An investment house underwrites bonds for firms in exchahégeancomes.
An investment bank delivers to the public investors the rimfation they find
out in the process of underwriting. Due to information asyetm the public
investor is not sure that the delivered information is catgland perfect. In
reality, how convincing the information is depends upon yni@actors such as in-
vestment projects, the reputation of the firm that raiseslsuand the efforts of
underwriters. In particular, the more efforts an undemyrgut in collecting and
analyzing data, the more convincing the information is. idoevr, the information
processing is costly. The efficiency of information progeg$echnology used by
underwriters also matters. How much profit an investmenklzam obtain for a
underwriting case depends upon all these factors. In thusmae do not get into
the details of this aspeit.

Instead, we assume that underwriting business is quite et and, thus,
the underwriting fee¢) an investment bank can collect from its clients is deter-
mined by market competition. We model the performance ofeuandting pro-
cess by a parameter obnvincing poweKdenoted byf). More specifically, we
assume that the public investor understands that the pititpalh succesP(S e)

depends on who runs what kind of production technology; vewthey just do

1In this study we did try to incorporate the details of undétiwg technology (its cost and
outcomes) into the underwriting optimization problems.widuerP(S e) appears recursively in
one equation. We still do not know how to solve the problermushive decide put that complexity

aside and move forward.



not know what(S e) is. They make their investment decisions basing upon their
belief P(S,e). We used to describe how close the belief of the public to the real
P(Se): P(Se)=0P(Se),0< 6 < 1.

Nowadays it is quite common to observe the mixture of dirext mdirect
lending for an investment project. As shownlin Bolton andas (2000) an
equilibrium model with a mixture of bonds- and loans-finahcapital structure
can be very fruitful but paying a cost of analysis complexitiie purpose of this
paper is to show that how competition from markets affeatsigk structure dis-
cussed in banking literature. It is natural to start withrage analytical structure
and get a clear-cut picture. Only after this step we can gb mibre confidence
to set up a more complicated framework to tackle more diffissues.

The Gramm-Leach-Bliley Act lifted the ban of securities @i®n for com-
mercial banks. Like universal banks in Europe, commercadkis in the US
started to integrate both loans and securities businessruhd Act. In many
economies, for example Taiwan, Korea and Japan, the iriegraf financial
sector is also under way. Financial holding companies (oreusal banks) be-
come a popular form of financial organization. Economiesafesare the driving
force behind this trend. The border line between banks-Giedrand markets-
financed funds become burring. Both loans and securitiegigsre substitutes
and complements of each other. Obviously, universal ban#ginancial holding
companies play an important role in such a financial enviremimHowever. for

simplicity, we do not include financial holding companiesl amiversal banks in



our analysis. We concentrate on the substitution role df batect and indirect

lending and leave the complement role as our future res¢apat

2 Firm’s Optimization

Firms use external funds to acquire inputs for their techgiels. LetR denote the
gross interest rate for obtaining one unit of external fur@ise unit of input costs

one unit the output. The firm’s optimization problem can bétem as
max  P(S€)[S-R (1)

The first order necessary conditiorHgS e) - S+ P(S e) = Ps(S,e) - R, which can

be rewritten as
P(Se)
Ps(S e) ’

whereHs(S,e) > 1 andHe(S e) < 0. H(S e) is therisk(R)-adjusted marginal

H(Se) =S+

(@)

contributionof an additional unit of output to expected outputs, and et hand
side of [2) is theisk-adjusted marginal cosif increasing outputs. One can easily
show that the left hand side dfl(2) is increasingSnwhile the right hand side
is constant ove. When the risk-adjusted marginal coB) (ncreases, the firm
should respond by increasing the scale of outpBtslet S*(R, e) be the solution.
Figure 1describes how a changeRaffectS'. As Sincreases, the probability of
success decreases while the expected outputs increastestde®utput increase.

Thus the optimal response to an increasRis to increases. A higher costs of



H(Se)
R /

S'(Re) S (R,e)
Figure 1: Loan Rates and the ChoiceSof

funds (higheR) results in the choice of more risky project (a higend a lower
probability of success).

ThePs-adjusted marginal contribution of additional outpl(S, e) is decreas-
ing in e, He(S e) < 0. Given the cost of fundin®, firms with differente choose
different levels of production. A firm with a highetindicates that his technology
more likely succeed and leads him to choose a higer a higher return. In
Figure 2a greate€' corresponds to a lower curve Hf and results in the optimal
choice of a highe®. This shows that how heterogeneity of firms affects the @oic
of risky technologies. In sung*(R, e) has properties dg; > 0 andS; > 0.

Next we define the value function of the firm’s optimizatiof, (denoted by
V(R e), as

V(Re) =P(S(Re),e)[S(Re —R];



g >e

S'(Re) S(R¥)
Figure 2. The Choice dband Heterogeneity of Firms

Note thatR is affordable only ifS*(R,e) > R. The value functio’V (R e) is in-
creasing ire [Ve(R,e) = P:(S"(R,e),e) -[S*(R,e) — R] > 0] and decreasing iR
(Vr(R,e) = —P(S'(R,e),e) < 0). MoreovelVer(R,€) < O ifand only ifSi(R, e) <
—P:(S* (R e),e)/Ps(S*(R, e),e).g From this point on we assume this condition

holds:
Assumption2  Si(Re) < —P(S (R e),e)/Ps(S* (R e),e).

An increase ire has two opposite effects. One the one hand, a firm with greater
ability of managing production projects leads to a greatebability of success
(P=(S e) > 0). On the other hand, greater ability induces an entreprénehoose

a higher return project,(R, e) > 0) and results in an decrease in the probability

of succesd(S (R e),e) < 0. Assumptiori 2 states that the direct effect of an

Aer = —Pe+ {[S— RIPes+ P} S5 = —[PsSi(R,€) + Ps] < 0. HenceVer < 0 if and only if
Si(Re) < —P:(S'(Re),e)/Ps(S (R e),e).



increase ireon the probability of success dominates the indirect effeciugh the
choice of risk projects. This assumption plays an impontala in the following

analysis.

Two forms of external funds

Firms have two alternatives to raise their funds, borrowoans from banks or
issuing securities to the market. Lt denote the (gross) loan rate aRd the
rate in the direct lending market. In addition®d, a firm has to pay an amount
@ of upfront underwriting fees for issuing securities. Thjgront cost can be
thought of as underwriting expen&sThe firm’s optimization problems of ob-

taining funds in these two alternatives are
max P(Se)-[S— R, and

max P(Se)[S-R’|- .

respectivelB The decision of funds-raising is transformed into the folloy

3For simplicity, we assume that a firm has some resources tapfgnt costs, but they do
not use them to finance their inputs. The results of our aislgsnsensitive to this innocuous
assumption. This upfront cost setup follows from Kanatas@n(1998) 2003). Puri (1999) has a

similar setup.
4Here we assume that firms are price-takers in the borrowindgiets In a seller's market

firms do not have any influence over the price he pays. Latetmmwe analyze the underwriting
activities, we will relax this assumption. When a firm chao#ee type of project, it affects what

he pays through the riskiness he chooses.
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problem:
max {V(RL,G),V(RU,G) - q)}
Recall that the value functiovi(R, e) has properties:
Ve(Rie) >0, Wr(Re) <0, VerRe) <O.

Consistent with empirical findings, we assume for the mortteattthe direct lend-
ing is less costly than loan-finance (not considering ugfoosts);.e., R < R-.
(Later on we will show that when the screening cost of loannass €) is large
enough, the equilibrium in our model economy does have ttupgrty.) Then
the property olVr(R,€) < 0 impliesV(RY,e) > V(R', e) for all e. The property
of Ver(R, €) < 0 indicates the slope of (RY,e) with respect tee is steeper than
V (R, e) for anye. Thus we can usBigure 3to help us understand the differences

between two alternatives of raising funds.

As long as the underwriting fe@ is large enough, a critical valus$ exists
such that firms withe > e* will choose issuing securities to raise funds, while
firms with e < €* choose loans as the sources of funds. From the properties of
S(R,e) we know that a lower rat&’ leads to a choice of lowe® while a firm
with greatere chooses a higheé®. As a result, oneannotinfer that theS* chosen
by firms withe > €* is greater or smaller than those wih< e*. One interesting
question is whether the probability of successdaor €* is greater than that for

e < €*; that is whether
F)(Sk(Ru7e)7e)|(i“>eFk > P(SK(RLve>7e>|8<e* (3)

11



V(Re)

V(RY,e)
V(R e)— ¢

o V(Re)

loans !securities
e e

A\

Figure 3: The cut-off level oé
holds for all relevane ande’? Assumptiofl 2 guaranteés (3) holds.

Proposition 1 When R < R-, markets-financed projects succeed with a greater

probability than banks-financed projects; thai{{@ holds.

[Proof] Fore> e* and€ < €, we have

P(S'(RV,e),e) > P(S(R,e),e)
(.- Si(R,e) > 0 andPs(S e) < 0)
> P(S(R-,€),€) (.- Assumption}

12



3 A Competitive Financial Sector

So far the focus of our analysis is on the properties of firnpgmoal behaviors.
Loan ratesR-), security rated®” ) and underwriting feeg) are given. In a highly
competitive financial environment, individuals do not hawech impact on the
prices of financial products and services. On either sideestupply and demand
of funds, every individual takes prices as given and makesWwa decisions. The
prices are determined through market mechanisms. If tseary opportunity of
arbitrage for profits, people flock into the opportunity andrsthe opportunity is
gone. Thus no arbitrage becomes an important feature ofitagqumn in a highly
competitive financial environment. The implication of nbitnage is that loan
rates and security rates cannot give room of profitabilitynthviduals.

Assume there is a risk free investment technology whictdgiB as its re-
turns. Then no arbitrage implies that all investment opputies can provide
expected returns no more thih.

In this section we show that no arbitrage conditions leadgb loan rates and
low security rates. We discuss two scenarios: when the yff@sns and projects

are public information and when both of them are privaterimiation.

Public Information
In a competitive financial market with abundant funds, atifppable investment
opportunities are utilized and no arbitrage implies thateélkpected returns to a

risky contract equals the risk-free rate (denoted?®y. When the type of firms

13



are known to the public, the rates of borrowing are type-ddpat and, thus, firm-
specific and project-specific. They are determined by tHevidhg no arbitrage
conditions:

P(S'(R-,e(e),e)- R =R, forec[e’ g
P(S'(RY,e(e)),e) - R-=R", foree[ee].

The expected return from a loan contract cannot exceed ¢hestkifree rate and
the expected return from a security cannot exceed to theneskrate. By[(B),

R/ (e) < R-(e) for e [e*,€] and¥ < [e €].

Private Information

When the lender cannot tell one type from another of borreyitie rate of bor-
rowing is independent of types. Notice that in a competitnagket, a fund owner
can fully diversify its portfolio in the financial market. #tdough an investor can-
not identify firms and projects, they know the overall distition of firms and the
probabilistic properties of different production progcA fully diversified portfo-
lio of securities has an expected retuff .. g % ‘P(S'(RV,e),e)-RVdg
whereF (e) is the cumulative distribution af over e, €]. Notice that there is n@
when calculating the expected return of a fully diversifiedtfolio.

Consequently, the no arbitrage condition for security stweent is written as

f(e) _oF
LG[QQW-P(SK(RU,e),e)-RUde_R )

A similar argument applies to the bank loan market. The démgsexpect

receiveR™ as its deposit rates. A bank utilizes the screening teclyydtwuncover

14



the types of its loan applicants and the types of their ptsjeGhus a bank is
able to charge firm-specific and project-specific loan raReée). No arbitrage

condition for loan rates is:
P(S'(R-,e),e) - R-=c+R", foralle<e". (5)

From the determination d®-(e) we can further discuss propertiesRif(e) and

its relation toRY .

Proposition 2 Entrepreneurs with higher e receive lower loan rates; iR (e)

is decreasing in e for e €*;

[Proof] When markets are highly competitive, market forces pre-
vent banks from exercising too much monopoly power suchgheguing
revenue-maximizing stops at zero profit conditidds (5) bkatinequal-
ity. One can immediately find out th&" is decreasing ire by totally
differentiating [(5) and applying Assumptibh 2. entreprasenith higher

capability receive lower loan rates. |

Moreover bank optimization implie’- is chosen such that its marginal con-

tribution to the revenue cannot be negative;,
P(Se)+R-P(Se) - SK(Re) >0. (6)
This condition helps us to derive the result®fe) > RV for all e < €".

Proposition 3 Given & and R, no arbitrage implies R(e) > RV foralle < e*.

15



[Proof] Fore< €, P(S'(Re),e) < P(S'(R,€),€) due to Assump-
tion2. ThusP(S(RV,e),e) < fee[e*,éj% -P(S'(RY,e),e)dg for
alle < €. Multiplying both sides of inequality bR”, one gets, foe > €,

P(S(R’,e),e) R’ < /:%-P(S*(Ru,e),e)-RUde: R,

)
Clearly we can have(S' (R, e),e)-RY < c+R". AslongasP(S (R, €),€)-
Ris increasing irR, R-(e) > RV for all e < €. As argued above,(6) holds

at inequality. Consequentlig-(e) > RV for all e < €*. |

When the financial sector is highly competitive, loan rates greater than
security rates (Propositian 3), and loan-financed projeatiskier than security-
financed projects (Proposition 1).

In order to complete the analysis of this section, we needjtodi out what
e* is. Givene* andR", from (4) we can solv&’ as a function oe* andRF,
denoted byRV (e*, RF). From [B) we can solve aRt(e) as functions oRF andc
for all e < €, denoted byf{'-(e, e*,R", c). By the definition ofe*, the entrepreneur

of typee* is indifferent between security-finance and loan-finance:
V(R'(e¢',RF), &) —p=V(R(¢"),",R ) (7

(7) is used to solve fog* as a function oR™ andc.

16



4 The Model with a Monopolistic Loan market

In this section we discuss the optimization problems of famnnstitutes. Both

banks and underwriters maximizes their profits by providingncial services.

Commercial Banks

Banks take in deposits as the source of funds and lend funtisrte through
loan contracts. We assume that banks are price-takers osdeparkets. This
assumption deviates from Boyd and de Nicol6 (2005)’s seflingy assume that
banks have monopoly power in both loan transactions andsitdpasiness. This
assumption allow them to analyze strategic behaviors ohéih firms in both
markets of their outputs(loans) and inputs(deposits).

In our setup of banking optimization we only allow banks havenopoly
power in loan markets, but not in deposit markets (or moreipedy funds mar-
kets). When a firm comes to a bank and applies for a loan, thie dgplies its
screening technology at a cost oto identify the type of the firm and its pro-
duction project. After identifying the type, the bank detéres a loan rat®-
to charge for its loan provision. Since the bank can identén applicants and
the types of their projects, loan rates are firm- and prggeeteific, denoted by
R-(e). We assume that the bank has monopoly power in loan marketen\a/
bank chooses a loan rate, it takes into account the borrswesattion to the loan
rate - the first order condition of the loan applicant’s optiation problem. Banks

take in deposits at a given deposit r&e and the cost side of a loan business

17



only has two terms: the screening cosind the deposit rate®. Thus the bank’s

optimization problem for a loan application is written as

max P(Se)-R-—(c+RP)
R (8)

st S+ Es((éee)) =R (e)

Sincec andRP are exogenous to the optimization, one can solve this pmoble

by maximizing the expected revenue. The necessary condgiaritten as
P(S'(R"e),6) +R--R(S'(R",€),€) - S(R",€) = 0,

whereS‘(R", e) is the solution of the constraint. LBt*(e) denote the solution of

(8). The bank will approve the loan application if
P(S'(R"(e),e),€) - R*(e) > c+R. (9)

By applying the envelope theorem one can easily show thaighk’'s revenue (the
right hand side of(9)) is increasing @ The bank will welcome high cable firms.
For large enougtt and/orRP, firms with low e might not be able to get loans
from banks. We can summarize these interesting findings framk optimization

in the following proposition:
Proposition 4
[1] The loan rate is increasing in loan applicants’ capabilig) (

[2] The bank’s profit from loan business is increasing in loanligapts’ capa-
bility.

18



[3] Firms with higher e choose higher S with a greater probaypitit success.

[4] For sufficiently large ¢ and/or Rfirms with low e cannot obtain loans from

banks.

[Proof] The second order sufficient condition for the maximization

problem is

2P.Sy(R€) + R [Pss(S5(R,€))2 + RS < 0.

[1] Totally differentiating the first order necessary cdmah and rearrang-
ing terms, one can get

dR_ (RS(R€) +P) + R [RSket (R €)(RS(RE) +Pe)]

de 2PSy(R e) + R [Pss(S3(R,©))? + RS

The denominator is negative by the sufficient condition. mhmerator

is negative when the term involving third derivativesR{fS e), S, is
insignificanH Thus we havé’% > 0.

[2] Define M®B asNB(e) = P(S*(R-*(e),e),e) - R-*(e) — (c+ RP). Then
by the envelope theorem, one can easily obtain:

T P RIR (O

which is positive due to Assumptidn 2.

[3] Plugging R~*(e) into S*(R,e) and differentiating the resultant, one
gets:

IS (R (6.0 = St R +S(R"(9).9) > 0

SWhenP = 1— AS/e, S4= 0.

19



SubstitutingS*(R-*(e), e) into P(S, ) and taking total differentiation, one

can get:

S P(S (R (6).0),0) = P (SR +50) 4P

which is positive as long as the direct effect dominatesnieect effect
(Assumptiori R).
[4] Obviously, given are, the bank profit can be negative for for suffi-

ciently largec and/orRP; i.e.,
P(S (R (e),e),e)-R-(e) —c+RP < 0.
In these cases banks do not approve loan application. |

At first glance, it looks odd that more capable firms pay hidban rates for
loans. However in our setup, as we analyze in the previousosedhe direct
effect of a change ie on the probability of success dominates the indirect effect
Although a more capable firm picks a project which is riskiert the one picked
by a firm with smallere, the dominant direct effect a# allows him to run the
project more safely. In addition, as analyzed in the prevgrction, a higher loan
rate induces firms to pick a high&project. Thus it is optimal for a bank to
respond by raising its loan rates for higledirms to induce them to pick a higher
Sproject and run them more safely.

Comparing to the competitive loan market, the risk struetfrprojects taken

by entrepreneurs have greater likelihood of failure. Whammercial banks have

20



monopoly power in determining loan rates, they naturallgrgle loan rates higher
than those are charged in a competitive market. A higheepeiads to a choice

of higherSand greater failure probability.

Proposition 5  Other things being equal, when loan markets change frongbein
highly competitive to being concentrated, loan-financedepneneurs will choose

projects with higher output and also higher failure likeditd.

[Proof] Every loan applicant face a higher loan rate when loan market
become more concentrated. It is sufficient to show that tbbadility of

success decreases as loan rates decrease.

w = Py(S(R 6),6) - Sy(R €) < 0,

which is negative becau$® < 0 andS;(R,e) > 0. [

We follow Boyd and de Nicol6l (2005) to include the risk-intige mecha-
nism in the asset side of balance sheet for commercial baGkseris paribus,
as market competition declines banks earn more rents in litesd markets by
charging higher loan rates. In themselves, higher loais ratelld imply (weakly)
higher bankruptcy risk for bank borrowers who, when contedrwith higher in-
terest rates, optimally increase their own risk of failfeom:|Boyd and de Nicol6

(2005), pp. 1329-1330).

Investment Banks
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Investment banks provide firms with underwriting servid&hen a firm decides
to raise funds directly from markets, it needs an investrbank to underwrite its
securities for public offerings. Investment banks undéenirms’ securities in
exchange of service fees. Unlike commercial banks, investimanks do not face
default risks when they underwrite securities. Investon® \Wwuy the securities
face default risks. However, investment banks earn profigsrbviding convinc-
ing information to investors such that the performance afemwriting activities
depend upon how well the information perceived by investdte performance
of underwriting affects how much an investment bank cangdéirms who ask
for underwriting services. A underwriter needs put effanterder to make infor-
mation convincing to investors, those efforts are costly.

How much a firm is willing to pay for underwriting services a@gpls upon
the performance of underwriting, more specifically, theiast rate required by
investors. There are a number of factors affect prices afrgexs (and the inter-
est rates firms are required to pay), including macroecoagonditions, issuers’
reputation, tightness of funds in markets, ...... , and sdHanv an investment bank
helps firms to obtain funds is certainly one of these factditsis paper focuses
on the analysis of how market-oriented finance affects thle ekposure of the
entire economy. For simplicity we abstract from all factarsich cannot con-
trolled by investment banks and to focus on only the perforweaf underwriting
technology 0).

In loan services the cost of funds faced by firms are detemimeéhe loan
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contract, completely under the control of banks and firms.elViaising funds
through issuing bonds, the cost of funds faced by firms differthose raised
through loan contracts. Both the buyer and the seller of nmileng services
have no “complete” control over the cost of funds. Markeestors’ belief plays
an important role. The contingency on investors’ belief psakhe analysis of
underwriting activities different from that of loan actiegs. We will elaborate
what are differences before we analyze the strategic betsasf both firms and
underwriters.

(a) Investors’ belief and the costs of funds An investor decides to buy a se-
curity mainly because he expects the returns from the imest on the security
is worthwhile, and the information an investor received®ine how he expects
the returns. Investors know that the type of productiongutsj § and the en-
trepreneur’s ability€) are two of main factors determining the real returns of the
investment. More specifically, investors know widS, e) is, but do not really
know whatSande are. Their information abowBande s limited, and therefore,
investors are conservative about the probability of suxessl believe that the
probability of success to be smaller than its true probigbilnstead of perceiving
P(S,e)-RY as the expected returns, an investor uses a smaller pritha®is, e),

to predict his expected returns. This implies that an iroresstks for higher returns
to justify his investment and, thus, increases the costsrafd.

(b) Convincing power Delivering convincing information to investors is one

of main functions investment banks serve. Investment baoksct and ana-
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lyze information about the projects in the early stage of uhderwriting pro-
cess. Gathering and analyzing information make investianks be better in-
formed of the security-issuing firms than those public itves The investment
bank’s statement about the underwritten case is the mairtaai information
public investors rely on. The more convincing the inforroatis, public in-
vestors’ beliefP(S,e) will be closer to the true probabilitP(S,e). We assume
that P(S,e) = 6 - P(S,e) to reflect the performance of underwriting efforts, and
ignore the costs of underwriting for the simplicity of argil; Given this setup,
the underwriting technology is fixed and the investment bao&s not have an
optimization problem to solve. It simply runs underwritibgsiness and collect
fee incomesp.
(c) Securities-issuing firms’ best response The required payments for funds
raised through marketB" depends opP(S,e). Appealing to arbitrage activities,
R is determined by

P(Se)-R' =RY, (10)
whereRY is the market rate of returns determined by the supply andaddrof
funds in markets. The market ra® is beyond the firm’s control and is given to
the firm; however, the choice &will affect the probability of success. The firm’s

optimization problem is written as

RM
max P(Se) (S— m)

The first order condition i$(Se) - S+ P(Se) = 0. As one can see that the

problem turns to choose a project with a maximal expecteplLapand has nothing
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to do with underwriting performancd). This is different from what we have in
Sectiorl 2 and in bank finance.

The optimal choice o, S7*, is strictly increasing ire. Furthermore the
security rateR’ = RM/(6-P(S’#(e),e)) is decreasing ie. DefineVY (e, RM, 9)
asVY = P($V%(e),e) - S’*(e) —RM /(8- P(S’*(e),e)). One can easily verify that
V¢ >0,Vy <0andvg >0. The value function of optimization by underwriting
an investment project Y (e, R, 9) — .

We can summarize the findings about underwriting activingbe following

proposition:

Proposition 6

[1] Firms with higher e choose higher S with a greater probaypitit success.
[2] The security rate is decreasing in firms’ capability (e).

[3] For sufficiently large B and/or ¢, firms with low e will not consider funds

from markets.

[4] For sufficiently smalB, firms with low e will not consider funds from markets.

[Proof] [1] Totally differentiating the first order condition, onarcget

ds*  Pe+S"-Pe
de 2R+ 9+ Py

The denominator is negative due to the second order sufficgardition.

All three terms Ps, S?* andPsg) in the numerator are positive. Thg8*
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is increasing ire. Moreover,

dgeP(SJ*(e),e) =Ps-Pset+Pe>0

[2] Recall thatRY = = 5“2)7@.9' We have

dRY R —LP(*(e),e) 0
de 6 P (e

[3] and [4] SinceVV is decreasing iRV and increasing ir. It is clear
that whenRM and ¢ are too large 08 is too small, the firm will have a

negative value. L

There is an interesting contrast between bank finance ankletmi@mance. The
loan rate is increasing in firms’ capability (Propositidni4, [page_1B), while the
security rate is decreasing in firms’ capability (Proposiig [2], pagd 25). In
market finance, a firm faces a given market rate and he can &ffesecurity
rate by choosing the type of project. More capable entrepnenchoose higher
productive projects with higher probability of success. afvtthe probability of
success is higher, public investors will require less retuin bank finance, the
loan rate is controlled by banks. Firms with higheechoose highes with a
greater probability of success. Banks take into accountmisfibest responses.
Due to more capable firms have incentive to choose more ptivdyrojects and
high loan rates also induce them to choose more productdjeqgis. It is optimal
for banks to charge high loan rates in order to take advarabtiee capability of

running productive projects with less failure rates.
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In the competitive financial environment in which banks da have any
monopoly power over loan rates, the loan rate is determiryethé zero profit
condition. Just like in the competitive underwriting markide loan rate is de-
creasing in entrepreneurs’ capabilig) (Propositiori 2, page 15).

Concerning project choices and their risk structure, @némeurs with high
capability always choose higher productive projects withater probability of
success than those with low capability, in both bank-finaanw market-finance,
and also in both competitive and monopolistic loan markets.

In the competitive financial environment we show that loatlesare lower
than security rates. When intermediation ca3ti¢ large enough, the profitabil-
ity consideration, commercial banks would charge loansratgher than market

rates.

Proposition 7 Given &, RM, and R, when c is sufficiently large, ‘e) >

RV (¢) for all firm e who seeks loan finance and firfrsecurity financé.

[Proof] Deposit rates and market rates have some relations dueito arb
trage activities. Since our point is to show a sufficientlggéac results

in that loan rates are higher than security rates, we cameestt = RM

8From the analysis of both loan finance and security financeingethat the firm's expected
profit is an increasing function @& sayV'(e) andvV (e). If we can show that the slope Ut (e)
is greater than that of-(e) andVY (e) has a lower vertical intercept thaft(e) such that both
curve intersects at agf € [e,€]. Thene* is the cut-off level ofe such that for firms withke < &*

seek loan finance and the rest seek security finance.
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without loss of generality. From the loan approval condit{8) and for

no arbitrage condition for a securify (10), we have

P(S'(R-*(e),e),e)-R-*(e) > c+RP
— c10.P(S(RY,E).€) R

which implying that

R-(e) > +0-

C
P(S(R-(e).€).€)

Whenc is sufficiently largeR-(e) > RY (¢&). u

5 The Impact of Security Markets on Project Choices

How bank competition affects the incentive of risk taking feeen an important
topic in banking literature. Deposit insurance and otheegoment interventions
distorts banks’ risk incentives. When facing stiff competi, banks intend to
take more risks to keep its profits or competitive status. d3gpnsurance and
the government’s rescue often create a payoff structuréninohwiarge gains go to
bank shareholders and large loss to the tax payers. Thiip@oular argument
for bank competition and bank risk taking.

Boyd and de Nicol@ (2005) argue that there exists a fund#ahask-incentive
mechanism that operates in exactly opposite directiorsingibanks to become
more risky as their market become more concentrated. Wefyntiaiir model

by incorporating market finance into the framework and shwat the presence of
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market finance provides alternatives for firms to finance fh@jects. The market
alternative substitutes expensive loans with securitynfieaf lower rates, which
in turn keep firms from choosing high risk projects.

As we analyze irFigure 3high-e firms choose markets to raise their funds.
When loan market becomes more concentrated, loan ratesayuiviiR-, €) goes
down and the critical value & changes to a smaller value. More firm will choose
to go for market finance. As long as such a shift to the markes amt change
security rate too much, those firms switching to markets sbquojects with less
risk. As we point out earlier, market rates are determinedpstitively while
banks in concentrated loan markets can set loan rates. Bardegic responses
result in both high loan rates and the choice of high-riskgots by loan-finance
firms (Propositiofl).

Those firms which stay with banks when loan markets become cwmicen-
trated will choose higher risk projectsd, higher failure probability due to the
higher loan rates). Those firms which transfer into markeifoe face a lower rate
than the rate they would face if they stay with loan financeatT®why the pres-
ence of market finance can mitigate the effect of Boyd-DeMNicisk-incentive

mechanism.

Proposition 8  The presence of market finance mitigates the undesired effec

the risk-incentive mechanism due to higher borrowing ratebe loan market.
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6 Conclusion and Summary

In this paper we extend Boyd and de Nicol6 (2005)'s model digliag hetero-
geneity of entrepreneurs and market finance to discuss hevahilability of
market finance affect risks faced by production projects .tekdgeneous en-
trepreneurs make their choices of risks basing on the bangwost they face.
Boyd and de Nicol6 (2005) shows that more concentratedibgmnkarkets lead
to choosing riskier investment projects.

In our research we show that when entrepreneurs have marketé as an
alternative to loans, they can shift from loan markets tausges markets and
borrow in funds at lower costs and adjust their producegitand risk exposure
accordingly. As a result, they will have higher probakeitiof success. The intro-
duction of market finance as an alternative to loans mitgjtte perverse effect of
risk incentive mechanisms discovered in Boyd and de Ni@20®5) (Proposition
).

The setup with heterogeneous entrepreneurs allows us orhave details
on firms’ behaviors. Entrepreneurs with higher levels of aggment skill face
higher loan rates in concentrated loan markets (Propas#)o while in highly
competitive loan markets they face lower loan rates (Pritipa$l [1]). Moreover
we show that the borrowing costs of loan finance are highertihase of security

finance if the screening cost of the loan technology is higiugh.
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Abstract

We develop a general equilibrium model to analyze how theqiree
of direct lending affects entrepreneurs’ choices of préidacprojects. We
show that the presence of direct lending alleviates thegpseveffect of the
risk-incentive mechanisms lof Boyd and de Nicol6 (2005) glbneral equi-
librium framework allows us to analyze not only the diredeefs, but also
the general-equilibrium(GE) feedback effects, of charigestermediation
technologies and the availability of funds. Although imgments in finan-
cial technologies reduce the cost of obtaining funds, thsy mcrease the
demand for funds and this GE feedback effect dominates feetedf cost
reduction. As a result, both deposit and market rates iseted hen en-
trepreneurs who issue securities to finance their projects tiigher market
rates and chooses projects with lower probability of suec&he economy

faces a more fragile financial sector.

Keywords: Extended financial services, Banking competition, Riddrig,

Financial fragility



The project of the first year deals with an environment witbgenous risk-
free interest rate, deposit rate and market rate, with agserf focusing on
how market finance mitigates the perverse effect of the ns&ntive mechanisms
caused by high loan rates discussed in Boyd and de Nicol@B)20n the research
of the second year, we incorporate the first-year experiagroea general equi-
librium model and study how economic primitives affectsititeraction of direct
and indirect finances.

We consider a general equilibrium model with the setup ofitiseyear as the
production side of the real sector and the demand side ofrihadial sector. For
the tractability of the analysis, we use a specific form ofghabability function
of success which satisfies all assumptions in the model. \Wegamize the sup-
ply side in the financial sector and the consumption side @féal sector to the
environment to set up a general equilibrium model.

By using a general equilibrium framework we take into accaifrfeedback
effects of technological changes in the financial sector.fidéout that techno-
logical improvements in the financial sector tighten thepdypf funds and cause
deposit rates and market rates to rise. An increase in thesdeapte is offset
by the decrease in the screening cost, and the loan ratenemachanged. An
increase in the market rate raises the cost of finance facesddyrities-issuing

firms and induces them to choose higher risky projects.



1 The Environment

Consider an economy with one consumption goods and one ipatconsump-
tion goods can be produced by a number of risky productidmigogies.
Entrepreneurs

There are a continuum type of entrepreneurs (also called)iwnith different skill
levels of managing risky production technologies, dendigé; e is distributed
over the intervale, g with a distribution functiomf (e) wheren is the mass of
entrepreneurs anﬁgﬂ f(e)de= 1. The type of the entrepreneur is private infor-
mation and can be observed by commercial banks when theyiagphe costly
screening technology. A firm does not have any unit of thetinput has access
to risky production projects with different levels of pradivity, indexed byS. A
production project with productivit{ requires an investment of one unit of the
input to produceS units of the output with probabiliti?(S e), and zero otherwise.

The probability functiorP(S, e) satisfies the following conditions:
Assumption1l Ps;<0,Pss<0,P:>0,andReg> 0.

A higher skill level of management indicates a higher prdlidgiof success
in production. For entrepreneurs there is a trade-off betwgoductivity and risk.
The choice of a higher productive project leads to a highssibdity of failure.

Here is an example satisfying Assumptidn 1:

P(Se)=1— %S, whereA > 0, andS< [0,e/A]. (1)



To simplify the analysis and keep the tractability, we uges &xample to derive
our analysis.

We assume that entrepreneurs are risk neutral and maxihmepeexpected
profits by choosing where to borrow funds and what type ofqutsj to adopt.
They borrow funds either through security markets by isgsgcurities or through
loan markets by going to a commercial bank to apply a loan. Wi@m chooses
to issue securities, it needs go to an investment bank torwnidie its securities.
We assume that a firm can arrange its fund sources with onlyiogecial insti-
tutions to rule out the possibility of syndicate loans anctomies of direct and

indirect finance.

Agents

There are identical agents (also called households). Tpelation of these iden-
tical agents isn. Each agent has one unit of input and has access to only khe ris
free technology which uses one unit of input to prodBEeunits of output. The
agents are risk averse and have a strictly concave andatiffable utility func-
tion u(C). An agent chooses to allocate its endowed unit of input eithehe
risky free technology or lend it to entrepreneurs who hawess to risky assets.
We assume all lending activities have to go through eithekbar financial mar-
kets. We assume that private information makes it too cdetlyagents to have
financial transaction directly with entrepreneurs. Thuere¢hs no possibility of

pairwise meetings between agents and entrepreneurs.



Financial Institution
Assume that there are two types of financial institutionspercial banks and
investment banks (hereafter called underwriters). Baittaio funds by taking
in deposits from agents and paying depositors interestgyeiss rateRP. After
receiving a firm’s application for a loan, a bank applies dseening technology
to uncover the type of the firm at a costaidinits of the input goods and to verify
the type of its proposed production project. The screenutgame is observable
only to the bank, not to all other financial institutes andgheélic investors. The
bank may and may not approve the loan application. If it apgsadhe application,
the bank also decides an (gross) interest f&ti¢ will charge for the loan. Since
the screening technology yields exact information for §petof the applicant,
the loan rates is contingent on the type of firens

An investment house underwrites securities for firms in exgle of fee in-
comes. An investment bank delivers to the public investoestformation they
find out in the process of underwriting. Due to informatiogrametry the pub-
lic investor is not sure that the delivered information isngdete and perfect. In
reality, how convincing the information is depends upon yi@ctors such as in-
vestment projects, the reputation of the firm that raisesl$uand the efforts of
underwriters. In particular, the more efforts an undemvrgut in collecting, an-

alyzing and deliver data, the more convincing the inforomais. However, the

1The description of financial institutions mainly repeat whascribed in the report of the
first year research with some changes to make the descrijglievant to this general equilibrium

model.



information processing is costly. The efficiency of infotioa processing tech-
nology used by underwriters also matters. How much profinaastment bank
can obtain for a underwriting case depends upon all theserfacln this paper
we do not get into the details of this aspect. Instead, wenasshat underwriting
business is quite competitive and, thus, the underwriteeg @) an investment
bank can collect from its clients is determined by market petition. We model
the performance of underwriting process by a parameteoiwfincing powe(de-
noted by8). More specifically, we assume that the public investor ustdeds
that the probability of succe$¥ S e) depends on who runs what kind of produc-
tion technology; however they just do not know wii8te) is. They make their
investment decisions basing upon their bel?éﬁ e) onP(Se). We usef to de-
scribe how close the belief of the public to the ré45,e): P(é, e) = OP(S,e),
0<6<1.

Nowadays it is quite common to observe the mixture of dirext mdirect
lending for an investment project. As shownlin Bolton andas (2000) an
equilibrium model with a mixture of bonds- and loans-finahcapital structure
can be very fruitful but paying a cost of analysis complexitiie purpose of this
paper is to show that how competition from markets affectsitk structure dis-
cussed in banking literature. It is natural to start withrafge analytical structure
and get a clear-cut picture. Only after this step we can gb mibre confidence
to set up a more complicated framework to tackle more diffissue.

The Gramm-Leach-Bliley Act lifted the ban of securities @i®n for com-



mercial banks. Like universal banks in Europe, commercadkis in the US
started to integrate both loans and securities businesaruhd Act. In many
economies, for example Taiwan, Korea and Japan, the integat financial sec-
tor is also under way. Financial holding companies (or uisi@gbanks) become a
popular form of financial organization. Economies of scakethe driving force
behind this trend. The border line between banks-financddvaarkets-financed
funds become burring. Both loans and securities issuingwstitutes and com-
plements of each other and, Obviously, universal banks aaddial holding com-
panies play an important role in such a financial environmidotvever. for sim-
plicity, we do not include financial holding companies andsarsal banks in our
analysis. We concentrate on the substitution role of batkctiand indirect lend-

ing and leave the complement role as our future researcb.topi

2 Firm’s Optimization

Firms use external funds to acquire inputs for their tecbgiels. LetR denote the
gross interest rate for obtaining one unit of external fur@ise unit of input costs

one unit the output. The firm’s optimization problem can bétem as
max (1-AS/e)[S—R| (2)

The first order necessary conditior{isA/e) - S+ (1—AS/e) = (—A/e)-R, which

can be rewritten as
1-AS/e
HSe)=S+—F"—+ =R, (3)
(58 =S4/

6



S'(Rye) S'(R,e)
Figure 1: Loan Rates and the ChoiceSof

H(S e) is therisk(R)-adjusted marginal contributioof an additional unit of out-
put to expected outputs, and the right hand sidE]of (3) isskeadjusted marginal
costof increasing outputs. One can easily show that the left twahe of [3) is
increasing irS, (i.e., Hs(S,e) > 0 for e € [e, €]), while the right hand side is con-
stant ovelS. When the risk-adjusted marginal coB) {ncreases, the firm should
respond by increasing the scale of outp@s et S (R, e) be the solution. When
P(Se)=1-AS/e, S*=(e+AR)/(2A). Figure 1describes how a change i
affectS". As Sincreases, the probability of success decreases whilexpexted
outputs increases due to the output increase. Thus the aptsponse to an in-
crease irRis to choose a great& A higher costs of funds (highd€®) results in
the choice of more risky project (a highand a lower probability of success).

ThePs-adjusted marginal contribution of additional outpl(S, e) is decreas-
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Figure 2. The Choice dband Heterogeneity of Firms

ing in e, He(S ) < 0. Given the cost of fundindR, firms with differente choose
different levels of production. A firm with a higherindicates that his technology
more likely succeed and leads him to choose a higer a higher return. In
Figure 2a greatee (€¢) corresponds to a lower curve Hfand results in the opti-
mal choice of a greate8. This shows that how heterogeneity of firms affects the
choice of risky technologies. In sur§;(R, e) has propertiesS; > 0 andS; > 0.
Next we define the value function of the firm’s optimizatioi), (@enoted by

V(Re), as

AR\2
V(R e) =P(S(Re),e)S(Re —R = %;

Note thatR is affordable only ifS*(R,e) = (e+ AR)/(2A) > R, ore > AR The

value functiorV (R, e) is increasing ire:

e — A°R?
Ve:w>o
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and is decreasing iR:
_e—AR

VR( R7 e) = 2e

<0. (4)

MoreoverVge = —% < 0. Some important result about the choice of projects

and the probability of success are summarized in the foligyroposition:
Proposition 1  Facing the same borrowing rate R,

[1] Firmswith greater skill levels of management chooses ma@ytctive projects:

S(Re) > 0.

[2] the default risk decreases as the skill level of managemergases:

dP(S (Re) _ AR _
de - 8¢

0

Firms with highere choose technologies of higher productivity than firms
with lower e; however, their failure probabilities are lower. The gezgtroductiv-
ity (S) indicates a higher failure probability?{(S,e) < 0); however a higher skill
level of management indicates a higher success probafi#li§ e;) > P(S &))
for all S. Two impacts work in the opposite directions. However,direct effect

dominates théndirect effect.

Two forms of external funds
Firms have two alternatives to raise their funds, borrowoans from banks or
issuing securities to the market. Lt denote the (gross) loan rate aRd the

rate in the direct lending market. In addition®, a firm has to pay an amount



@ of upfront underwriting fees for issuing securities. Thig#ront cost can be
thought of as underwriting expen@sThe firm’s optimization problems of ob-

taining funds in these two alternatives are
max P(Se) [S— R, and

max P(Se)[S-R’|- .

respectivelB The decision of funds-raising is transformed into the folloy
problem:

max {V(RL,e>,V(RU,E)—(P}.
Recall that the value functiovi(R, e) has properties:
Ve(Rye) >0, Vr(Re) <0, and VreRe) <O0. (5)

Consistent with empirical findings, we will only discuss gggilibrium out-
come in which the direct lending is less costly than loanda®a(not considering

upfront costs);i.e., R < Rt. (Later on we will show that, in our parametric

2For simplicity, we assume that a firm has some resources tapfgnt costs, but they do
not use them to finance their inputs. The results of our arslysnsensitive to this innocuous
assumption. This upfront cost setup follows from Kanatas@n(1998! 2003). Puri (1999) has a

similar setup.
SHere we assume that firms are price-takers in the borrowingetsa In a seller's market

firms do not have any influence over the price he pays. Latetmnwe analyze the underwriting
activities, we will relax this assumption. When a firm chao#ee type of project, it affects what

he pays through the riskiness he chooses.

10
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Figure 3: Underwriting Fee and Fund-Raising

example, when the screening cost of loan busingsis (arge enough, the equi-
librium in our model economy does have this property.) Thenthe property of
Vr(R,€) < 0 implies thai/ (RY, e) >V (R™, e) for all e. We will use the properties
of (B) to show that as long as the underwriting feés large enough anB” and
R- falls apart enough distances, higtfirms will issue securities to raise their

funds, while lowe firms will raise their funds through loans.

We use Figure 3 to illustrate this result: whens large enough ané; is
greater thare, by a significant gap, it can be the case in whitiRY ,e;) — @ >
V(R &), while V(RY,e1) — @ < V(RN e1). This can happen because the third
property of [5). As a result, type, firms choose market finance, while typg

firms choose loan finance. Moreover, from Propositibn 1, areeaasily verify
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that projects financed by markets have greater probabilifisuccess than those

financed by loans. We summarize these results in the folpwinposition.
Proposition 2 When R > RY and @ is large enough,

[1] avery high e firm chooses market finance and a very low e firmsgsdoan

finance;

[2] markets-financed projects succeed with a greater proldgibiian banks-financed

projects:

3 Loans and Securities

In this section we discuss the optimization problems of famrnnstitutes. Both

banks and underwriters maximizes their profits by providingncial services.

Commercial Banks
Commercial banks take in deposits as the source of fundseawldflinds to firms
through loan contracts. We assume that banks are pricestakdeposit markets.
This assumption deviates from Boyd and de Nicol6 (200%tsup. They assume
that banks have monopoly power in both loan transactiondapdsit business.
This assumption allow them to analyze strategic behavibfsancial firms in
both markets of their outputs(loans) and inputs(deposits)

In our setup of banking optimization we only allow banks havenopoly

power in loan markets, but not in deposit markets (or moreipety funds mar-
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kets). When a firm comes to a bank and applies for a loan, thle &aplies its
screening technology at a cost ®fo identify the types of the firm and its pro-
duction project. After identifying the types, the bank detmes a loan rat®-
to charge for its loan provision. Since the bank can identn applicants and
their project types, loan rates are firm- and project-spedénoted byR (). We
assume that the bank has monopoly power in loan markets. Whank chooses
a loan rate, it takes into account the borrower’s reactiahédoan rate - the first
order condition of the loan applicant’s optimization preol. Banks take in de-
posits at a given deposit ral®’ and the cost side of a loan business only has two
terms: the screening costind the deposit rate®. Thus the bank’s optimization
problem for a loan application is written as

max (1— A—S) ‘R~ (c+RP)

Rt e
st S— e+AR (6)

2A

Sincec andRP are exogenous to the optimization, one can solve this proble
maximizing the expected revenue. Substituting the coims$tiato the objective

function, the maximization problem is rewritten as

max (1— e+AR) ‘R,

RL 2e

and the solutiolR-*(e) = e/(2A). GivenR-*(e) = e/(2A), the firm’s best choice
3e e

is S"(R-(e),e) = AN and a firm’s value function becom¥gR-*(e), e) TeA"

In our parametric model witlP(S,e) = 1 — AS/e, the probability of success of

each project is the samB{S*(R-(e)),e) = 1— (A/e)(3/4)(e/A) = 1/4.
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Notice that every firm who obtains loan finance has the sameapitity of
success. Commercial banks optimally respond to firms chialedby setting loan
rates such that all loan-financed projects will have the ganoigabilities of failure
but with different levels of productivity. This is due to osetup ofP(S,e) = 1—
AS/ein which Psg(S,e) = 0. With a more general form witRss(S e) < 0, we can
show that firms with greater skill levels of management ckaosre productive
projects (greate$) and have greater probabilities of success when the diffect e
of skill level of management dominates the indirect effacbtigh the selection of
projects (see Chiang (2008)).

The loan rates increases @sicreases. The productivity of projects also in-
creases as the skill level of management increases. The wéliirms also in-
creases as the skill level of management increases. Théshmokits from loan
business also increase as the loan applicant’s skill Idvebmagement increases.
A profitable loan transaction requires a positive expecteéitp (1/4)(e/(2A)) —
(c+RP) > 0 ore> (8A)(c+ RP); that is the firm's skill level of management
cannot be too low.

We summarize the findings on loan business in Proposition 3:
Proposition 3
[1] The loan rate is increasing in the skill level of loan appht¢si management.

[2] The bank’s profit from loan business is increasing in thelle¥éoan appli-

cants’ skill levels of management.
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[3] Firmswith higher skill levels of management choose mordyetive projects.

[4] Firms that obtain loans have the same default probabilggardless of their

skill levels of management.

[5] Firmswith sufficiently low skill level of management willlegected for loans;

more specifically for firms with & (8A)(c+ RP)(= &).

Investment Banks
Investment banks provide firms with underwriting servidéhen a firm decides
to raise funds directly from markets, it needs an investrbank to underwrite its
securities for public offerings. Investment banks undéenirms’ securities in
exchange of service fees. Unlike commercial banks, investimanks do not face
default risks when they underwrite securities. Investon® Wwuy the securities
face default risks. However, investment banks earn profigsrbviding convinc-
ing information to investors such that the performance afenwriting activities
depend upon how well the information perceived by investdte performance
of underwriting affects how much an investment bank cangdéirms who ask
for underwriting services. A underwriter needs put effamterder to make infor-
mation convincing to investors, those efforts are costly.

How much a firm is willing to pay for underwriting services @gpls upon
the performance of underwriting; more specifically, theerast rate required by
investors. There are a number of factors affect prices afrggees (and the inter-

est rates firms are required to pay), including macroecoagomnditions, issuers’
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reputation, tightness of funds in markets, ...... , and sdHanv an investment bank
helps firms to obtain funds is certainly one of these factditsis paper focuses
on the analysis of how market-oriented finance affects thle ekposure of the
entire economy. For simplicity we abstract from all factarsich cannot con-

trolled by investment banks and to focus on only the perforceaf underwriting

technology 0).

In loan services the cost of funds faced by firms are detemnimeéhe loan
contract, completely under the control of banks and firms.elViaising funds
through issuing bonds, the cost of funds faced by firms differthose raised
through loan contracts. Both the buyer and the seller of nmateng services
have no “complete” control over the cost of funds. Markeestors’ belief plays
an important role. The contingency on investors’ belief psakhe analysis of
underwriting activities different from that of loan actiés. We will elaborate
what are differences before we analyze the strategic betsasf both firms and
underwriters.

(a) Investors’ belief and the costs of funds An investor decides to buy a se-
curity mainly because he expects the returns from the imest on the security
is worthwhile, and the information an investor receiveedaine how he expects
the returns. Investors know that the type of productionguty © and the en-
trepreneur’s ability€) are two of main factors determining the real returns of the
investment. More specifically, investors know wid§, e) is, but do not really

know whatSande are. Their information abo®ande is limited, and therefore,
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investors are conservative about the probability of suxessl believe that the
probability of success to be smaller than its true probigbilnstead of perceiving
P(S,e)-RY as the expected returns, an investor uses a smaller pritha®is, e),

to predict his expected returns. This implies that an iroresstks for higher returns
to justify his investment and, thus, increases the costsrafd.

(b) Convincing power Delivering convincing information to investors is one
of main functions investment banks serve. Investment baoksct and ana-
lyze information about the projects in the early stage of uhderwriting pro-
cess. Gathering and analyzing information make investianks be better in-
formed of the security-issuing firms than those public itves The investment
bank’s statement about the underwritten case is the maitsad information
public investors rely on. The more convincing the inforroatis, public in-
vestors’ beliefP(S,e) will be closer to the true probabilitP(S,e). We assume
that P(S,e) = 8 - P(S,e) to reflect the performance of underwriting efforts, and
ignore the costs of underwriting for the simplicity of ansiy, Given this setup,
the underwriting technology is fixed and the investment bao&s not have an
optimization problem to solve. It simply runs underwritibgsiness and collect
fee incomesp.

(c) Securities-issuing firms’ best response The required payments for funds
raised through market®’ depends upo@P(S, e). Appealing to arbitrage activ-

ities, RV is determined by

e.<1_A_'5’).RU:ﬁRM, @)

e

17



wherePRV is the expected return of the average portfolio in the marRes

the average probability of success of all investment ptegeavhich are market-
financed, andRM is the market rate of returns determined by the supply and de-
mand of funds in markets. The market r&é is beyond the firm’s control and is
given to the firm; however, the choice 8fwill affect the probability of success.

The firm’s optimization problem is written as

M
max (1—-AS/e) <S— —9-(1R—>AS/e))

The first order condition ig—A/e) - S+ (1— AS/e) = 0. As one can see that
the problem turns to choose a project with a maximal expeatggut, and has

nothing to do with underwriting performanc@)( This is different from what we

have in Sectiofil2 and in bank finance.

The optimal choice 08, S”* = e/(2A), is strictly increasing ire. The prob-
ability of success is 1/2. Furthermore the security fdte= 2RM /8 is con-
stant over different levels of management skgjl (DefineVY (e,RM, 8) asvY =
P&, e) (S —RY) = & — %. One can easily verify thatg’ > 0, Vg, <0 and
Vg > 0. The value function of optimization by underwriting anéstment project
isVY (e,RM, 8) — ¢. Wheng and/orRM is large enough, firms with low skill level
of management will have no incentive to obtain funds fronusées markets. We
can summarize the findings about underwriting activitiehafollowing propo-

sition:
Proposition 4
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[1] Firms with higher e choose higher S.

[2] All firms with market finance have the same default probafslitd the same

security rate.

[3] For sufficiently large ¥ and/or ¢, firms with low e will not consider funds

from markets.

In a more general setting we are able to drive the result gratrgy rates are
decreasing in the level of firms’ skill level of managemenhijle/ loan rates are
increasing. Just as in the analysis of loans, the reasohd@anstant security loan
rates is due to the setting Bfs= 0. It is interesting that the probability of success
in market finance (1/2) is greater than that in loan financ#) (Markets-financed
projects have lower default rates than loan-financed pisjec

Now we will derive demands for funds from demands for loanrfoeand
security finance. The decision of funds-raising is tramafet into the problem of
max {V(R-,e),V(R’,e) - @}. WhenP(S e) has a particular form of  AS/e,

this problem is rewritten as

As one can see that both value functions are functiog ahdV (R, e) — ¢ has

a steeper slope; however the minus termé%Mefand ¢ make the curve have a

negative vertical intercept as shown in Figure 4. Theretgx<ritical value of
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/ e*

Figure 4: max {V(R-,e),V(RY,e) — ¢}

€ = T(% + @) such that firms withe > €* choose market finance and those
with e < €* choose loan finance.

From the commercial bank’s optimization we know tit> c+ RP, and
from no arbitrage[(7) we knol®’ = PR /(8(1— AS/e)). In a more general
setting, we show thak-(e) > RV (¢/) for all e c [e e*] and€’ < (&*, €] (see Chiang
(2008) Proposition 7).

Recall that commercial banks do not lend their loans to firrth &< & =
(8A)(c+ RP) (page. [14) Givere and e* the demand for funds in the form of
securities is

e

DS(R) :n~/ f(e)de ®)

e (RM)
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wheref(e) is the density function of the distribution ef The demand for funds

in the form of loans is

e (RM)
D' (R, RM) :n~/ f(e)de )
&RP)
Notice thate* is an increasing function &, implying thatDS(RV) is decreasing

in RM, while D-(RP,RM) is increasing irR and decreasing iR.

4 The Agent’s Optimization Problem

An agent has one unit of input, but has no access to prodymtbciction project.
An agent can allocate his endowment into different assedposits ¢) and se-
curities (1— a). If he invests its endowment in securities, he receiveguam
incomes, while deposits give him certain amounts of repayme

We are interested in equilibrium in which both loans and g&es appear.
The other types, will choose loan finance in equilibrium. An agent faces uncer
tainty if he buys securities. Thus the agent’s optimizapooblem is a standard

portfolio selection problem in financial economics, and barwritten as:

Mmax Pu(c) + (1—P)u(cy)
st. c;=aRP+(1-a)R" =RV +a(R° —RY)
¢ = aRP
whereRP is the deposit rate an@™ is the rate of gross returns an agent expects

to obtain from the market (called market rate). When theeeaanumber of se-

curities, RV stands for the expected returns an agent expects to obtaimtfre
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market average portfolio he invests in, aRds the probability with which an
agent believes his portfolio will succeed to obtain theme®". An agent use®
to calculate his expected utility.

We assume that commercial banks and investment banks abg misk neu-
tral agents whose goals is to maximize their expected prafitsthen consume
what they earn. Similarly, the entrepreneurs are also reskral and consume
the profits they earn from running investment projects. Thoslike in the usual
general equilibrium framework, the utility-maximizer imi$ model does not have
distributed profits from profit earners in their budget coaist.

The first order necessary condition (with respeatjo
H = Pu(c)(RP —RM) + (1 - P)u(c)RP = 0.
The second order sufficient condition is
Ha = P(RP — RM)2u"(¢y) + (1 - P)(RP)2U(cy) < 0.

By the implicit function theorem a solutiom* (RP,RM) exists and satisfies the

following properties:

da*  Hgp 90"  Heu
R0~ Hy ' ORM T H,

where

a(RP —RM)

Hro = PU (c1)[1—
C1

RRA(c1)] + (1— P)U(c2)[1-RRA(c)], and
(1—a)(RP—RV)

Hgm = —|5L{(Cl) 21—
C1

RRA(c1)],
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and RRAc) = —c% is Arrow’s relative risk aversion coefficient of the utility
function. Assume that RRA is such thdko > 0 andHgm < 0, and

oa” _ Heo

. 00* __HRM
ORP  Hg

_ 0
RV~ Hy

>0,

In addition,Hs = [U(c1) — U'(c2)]RP — U/ (c;)RM < 0 due tou” < 0 andc; > cp.
As aresult we haves = —Hg/Hp < 0. Thus we have an individual funds supply
in the form of depositsr*(l'\f, R_M,iﬁ) and an individual fund supply for securities

B*(R°.R".P)=1-a*(R°,R".P).

5 Equilibrium

In this section we illustrate how to solve the equilibriunpdsits rate RP) and
equilibrium market rateRM) for our general equilibrium model. Funds markets
operate in two forms in our economy: securities and loan&. mhrket clearings

for these two forms of funds are

e ~
n~/ f(e)Jde=m- (1—a*(R°,RM,P)), and (10)
e*(RM)
e*(RM) ~
n-/ f(e)de=ma*(R°,R" P) (11)
&RP)

respectively. Combining (10) and (11), we have the marleztrahg for the whole

of funds markets:

n. /e o, f(@de=m (12)

First, we can usd (12) to soh®P as a function ofm/n and other relevant

parameters. To abuse the math expression we denote thimsdytRP*(m/n).
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Since the total demand of funds is decreasinBinan increase im/n results in
an decrease iRP. The result is quite intuitive. When on average an entrearen
has more funds available to him, the cost of funds drops. WeusaRP as an
index of the cost of funds.

Then we substitut&®*(m/n) into (I0) to solveRV. Note thatP is a func-
tion of RM and is increasing ilRM due to the fact that entrepreneurs with higher
skill levels of management have higher probabilities ofcess. WherRM in-
creases, only those with higher management skill are abtbtain market fi-
nance and, thus, the average probability of success of akatifinanced projects
increases witlR, i.e., P(RM) > 0. From the above analysis we also know that
a*(RP,RM,P) is decreasing in botRM and P, and the supply of funds in the
form of securities (- a*) is increasing irRY. WhenRM approaches zero, the
supply of funds in the form of securities also approachee.zdihe demand of
funds in the form of securities( fe‘?:(RM) f(e)de) is decreasing ilRM and when
RM is very high, the quantity demanded for funds is zero. WRW¥ris very low
(given loan rates), most of entrepreneurs would chooseehéirance.Figure 5
shows that how the market rate™) is determined and its relation to the deposit
rate R). As RP increase, the household diverts more funds to depositsessd |
funds are available to market finance, resulting in the suppfunds in the form
of securities shifts to the left and, thus, the market Rids pushed up.

One justification for the use of a general equilibrium modébiexplore how

the primitive parameters of the economy, such as intermiedidechnology ¢,
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RP' > RP

RHSRP)

RM*(RD')

RM*(RD>
LHS of (10)
Funds

Figure 5: Determination dR¥

6, and @), the populations of households and entrepreneursaa(idn), and the
risk attitude of households, affect the financial structfréhe economy. In our
economy two critical value of management ski#éR?) ande*(RM), determines
the ratio of market finance to loan finance. They also play groimant role in
understanding how economic primitive elements, such dtdogies and popu-
lations of households and entrepreneurs, affect the poidesds and the financial
structure.

Using our specific form of production technologiegS,e) = 1 — AS/e, and

intermediation technology( 8, andg), we are able to derive:

M
8=8A(c+RP), and €' = %A (% —l-(p) . (13)

To simplify the analysis, we assume tleas uniformly distributed ovefe, €] such

that f(e) = 1/(e—e). From the market clearing of the whole funds market (12)
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one can derive

= %[5— (m/n)Ae] —c, (14)

RD
whereAe = e— e. Notice that the underwriting technology has no impactlairal
the determination of the deposit rate.

The market clearing of the funds market in the form of semgitan be writ-

ten as "
&— LA <g0+ART>
Ae

= T[1—a"(RO,R, B(RY))) (15)

and can be used to solRV.

Loan Technology

We start with examining how changes in loan technology affeth loan and
market rates and the financial structure. Frém (14) we knawttie screening
cost €) is negatively related to the loan rate. The bank’s priciracpces always
take the screening cost into account. Wiiedecreases, the bank adjusts loan
rates accordingly. This adjustment feeds back to the fundkeba@nd increases
the demand for funds through loans. The bank then adjustseugdposit rate in
order to attract more deposits to meet their loan business.

An increase irRP drives households to shift their funds from markets to de-
posits and, thus, reduces the funds available to marketd@nand results in a rise
in the market rate.

From (14) we know that in respond to a change,ithe equilibrium deposit

rate changes by the same magnitude as the changebut in the completely
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opposite direction. Consequently, an improvement ipushes up the deposit
rate, which in turns increasé®’ (seeFigure 5. The intuition is that wherrP
increases, the household reallocates their funds to de@rsi reduces the supply
of funds through buying securities.

From (13) we can see thatrémains unchanged whaendecreasese" in-
creases due to an increaseRM caused by an increasesRY. A decrease in
c is offset by its general-equilibrium feedback effectR?, an equal amount of
changes irRP but in the opposite direction. As a result, a changedoes not af-
fect€, and thus does not affect the fund availability for prodmecgprojects. Other
things being identical, the economy becomes more loandedhwhen facing an
improvement in the loan technology.

We summarize the effects of an improvement in the loan tdolgyan the

following proposition.

Proposition 5 In response to an improvement in the loan technology (a de-

crease in c),
[1] both equilibrium deposit and market rates(Bnd R!) increase, and

[2] the economy becomes more loan-financed, while the total ewoiltexter-
nally financed projects remains unchanged (i.&.inereases whil& remains

unchanged).

Underwriting Technology =~ Responding to an improvement in underwriting
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RM 6rorp| =R

Funds

Figure 6: Underwriting Technology ariM

technology (an increase in the convincing poweand/or a decrease in under-
writing fee @), the demand for funds of market finance shifts to the riglit e
market rate increases (as shownFigure 6and equation[(15).) From (114) we
know that the underwriting technology has no impact on therdanation of the
deposit rate. This is the total demand for funds is deterchimethe lower bound
of management skill levelg)(Which is a function oRP and is independent &V,
The market rate matters when an entrepreneur chooses Ielivegefinance and
market finance. In our setup all those who consider marketndémalways have
loan finance available. As a result, an improvement in undéng technology
doesnot affect total number of projects which are financed.

Concerning the change ef, we need more structure of the economy such as

the risk attitude of households to pin down the directiontedriges ire* when6
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andg change. In[(T13) one can see that the relative magnitude chtireges oRM

to that of6 (or ¢) determines the direction of changesin From [15) or-igure 5
we know that the slope of the supply of funds in the form of sities determines
the magnitude of the changeRY. The risk aversion coefficient plays an impor-
tant role for determining the slope of the supply curve. Telication is that
the financial structure (defined by the shares of of marken&i@e@and loan finance
of the economy) is determined by not only the financial tetbgy but also the
household’s risk attitude. The effect of changes in the amdeng technology

can be summarized as:

Proposition 6  When the underwriting technology improvés ¢ decreases),

[1] the market rate increases, while the deposit rate remaichanged, and

[2] the total number of externally financed projects remainshanged (i.e. &
remains unchanged), and the number of market-financed qgigojecreases

or decreases, depending on the magnitude of changes in thetmates.

Populations of Entrepreneurs and Households
It is clear that an increase m/nimproves the availability of funds. Equatidn {14)
indicates the deposit rate falls. From the above analyssKgure 5 we know
that the market rate is positively related to the loan raglying that an increase
in m/n makes botRP andRY decrease.

From [I3) we know that a drop iRP causes a decreasednThe total number

of externally financed projects increases. Similarly, dndRM causes a decrease
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in €, the number of market-financed projects increases. Howeweare unable
to figure out which one has a greater drop. The change of thecimlastructure

is indeterminate.

Proposition 7 When the availability of funds improves,
[1] both deposit and loan rates drop,
[2] the total number of externally financed projects increases,

[3] the number of market-financed projects increases, whilecti@nge in the

number of loan-financed projects is indeterminate.

Financial Fragility
Boyd and de Nicol6! (2005) argue that there exists a fundéeheisk-incentive
mechanism that operates in exactly opposite directiorsinglbanks to become
more risky as their market become more concentrated. CHROQB) modifies
their model by incorporating market finance into a partialiggrium framework
and show that the presence of market finance provides ditesdor firms to
finance their projects. The market alternative substitetggensive loans with
security finance of lower rates, which in turn keep firms frdmasing high risk
projects.

In our general equilibrium framework all properties aboungficial fragility

remain intact. Market-financed projects have greater fitibas of success than
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loan-financed projects. Thus the appearance of market #samelp to alleviate
the fragility problems caused by more concentrated loarketsar

Moreover, we are able to analyze how changes in financiahtd@ogies and
the availability of funds affects loan and market rates liynginto account gen-
eral equilibrium feedback effect. It is well perceived thathnology improve-
ments, both in the real and the financial sectors benefitscveoeny. However,
our analysis shows that improvements in the loan and undergitechnologies
raise both loan and market rates and induce entreprenegt®tse more risky
projects and causes more serious financial fragility prabl&n improvement in
financial technologies increases demands for funds duesttotirer costs of ob-
taining funds; however, the fund supply is fixed and, thus,abst of funds itself
goes up and dominates the effect of lower funds-obtainistsco

By adding general equilibrium feedback effects to the agia)yve are able to

examine the fragility problem more extensively and conwigly.

6 Conclusions

In/Chiang (2008) we show that when an entrepreneur facingteehioan rate due
to the loan-lender’s monopoly power, the presence of mdikabce provides an
alternative of external finance with a lower rate. The lonardwing rate induces
the firm chooses less risk projects and thus reduce finamagilify.

Chiang (2008)’s analysis is conducted in a partial equditrframework. In

this paper we extend the analysis into a general equilibframework to explore
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Table 1: General Equilibrium Effects of Changes in ModeldPagters

RP RM 8 e

cl T T unchanged 1
6 1/p| unchanged 7T unchanged depends

m/n 1 l l | !

how financial (loan and underwriting) technologies playrth@es in determining
the costs of different forms of external finance. We then gth&r and analyze
the issue of financial fragility with general equilibriumef#gback effects which is
beyond the scope of Chiang (2008).

Table 1summarizes our general equilibrium effects of changesterinedia-
tion technologies and the availability of funds. Improvensean the technologies
of the financial sector reduce the cost of obtaining fundchSucost reduction
in obtaining funds increases the demand for funds. Whenuaiaale funds are
fixed, a higher demand means higher costs of funds. This gleequilibrium
feedback effect dominates the first round effect of techgywlmprovements and
both deposit and security (market) ratB8 @ndRv) increase. A reduction in the
screening costd] is offset by the resulting increase in deposit rate (in @iug)
and the loan rate remain unchanged. As a result, the totabauof externally
financed projects does not change. In contrast, those esteyrs issuing secu-
rities to finance their projects face higher market ratescmbses projects with

lower probability of success. The economy faces a morel&digiancial sector.
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We use a specific form of production technoldgis,e) = 1 — AS/eto sim-
plify the analysis of firms’ finance behaviors. The simplifioa allows us to
extract a clear picture of how these parameters affect ta@dial structure. We
do not mean that the conclusion from the simplification isegalty applicable.
Instead, it shows a simple but clear mechanism through wédcimomic primi-
tives work to influence the financial structure. The full ursf@nding of simple
mechanisms makes us better equipped to handle more complehamsms that

work in the real world.
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