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Abstract

cynamic model in which adverse selection in creait markets
1

1 construct
causes a financia
system stabilize or destabilize the economy; how large are fnase ¢

distinguisi between amplifiers and stabiizers?

accelerator. I answer three questions: Lioes the financial

and how can we empiricall
1 contrast my model with the cos

state verification model. Unlike the

costly state verification mechanism, tne acverse selection mecdel has the
1. axaplify them. 1 show that the

potential to stabilize shocks rather tha
adverse seiection forces are much more powerful than the am
in the costly state verification frameworl. Although acce.eraiors and s
bilizers are observationally equivalent along maty dimensions, . present &
statistic that can distinguish between t

j

1. Introduction

ancial market Imper-
Bermarie and Gertler [1989],
o Puerss [1997] and Fuerst

Many macroeconomists have turned their atf
cycle prope

fections as a source of busine
Bernanke, Gertler and Gilchrist [1999], Carls
[1995] all construct models in which credit m
agate otherwise small econoraic disturbances. The theory thal Anancia: marn

et imperfections amp

I les)

iraperfections exacerbate econoric shocks is known as the Anoncia, GCee.eraioT.

-
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The origina: exa

verification

mple in Bernanke anc Gertler [1989] considers & costly state
op.ern in which lenders incur costs to monitor the behavicr of bor-

1 A : 3 : 7 L - S s
rowers.” Aitnough bernanke and (Gertler emphasize that costly state verification

narket failure, the subsequent lit-
on this case
. by adverse selectiorn. | embed the

is only one of many possible sources of
erature has continued to focus almost exciasively

Ir this paper, credit markets are distor?

3

acverse selection probiem in a dynamic genes

tuations. I use the mocel to answer three

stanilize or destapilize the economy; what are mag‘mtmes of tnese eﬂ'ects; a,ncl

now can we empiricaily distinguish between amplifiers and stabilizers? I contrast
my model with the costiy state verification o

cosbly state verification mechanism.

Adverse selection has greater

potential to amplity shocks than the standard

Also, in contrast to the standard model, the adverss selection mod& can stabilize

rather than amplify shocks. Finally, aithou ators and sta-

Ls

1, in my model, acce
bilizers are observationaliy equivaient along many dimensicns, [ present a metnod
that can distinguish between them in pra

" “he basgic intuition of the financial accelerator is bhat when borrowers’ internal

funcs increase, they internalize more of the costs and beneiis of their investment
activities. '[herefore, in expansions, market distortions are iow while in recessions,
exampls, a shock that

distortions are more signilicant. In the Bernange-CGertier
increases the entrepreneurs’ net worth causes the premivm on porrowed funds to
fall. With a lower premium, investors have addit lual incentives to invest. Higher
investment tocay causes future net wortn to He aigher and, thus, propagates the
snock.

The adverse seiection model that [ pres
mechanisi dsscriped by Bernanke and Gertier. However, [n toe adverse selec-
]—wa nere ig

snares the standard accelerator

tiona. elfects.

tion setting, ‘ncreases in net worth have fwo ads

an improvement in the efficient use of curren? : trment. That is, even if the

total volume of investment does not change, =noc amoilled because current
investment is allocated more appropriatery. Seccmz,, SINce DOrTOWers 111ter11alize
more of the costs and benefits of their proiects,

to an efficient allocation. In some settings tals causes investment to increass; in

]

evel of Investment is “closer”

others to fall. This second effect is tne aynamic analog of over- or underinvess-
ment 1 static adverse selection models. If vestment in the shatic
environment, higher internal funds increase Invesiment in the aynamic moael and

tners Is unaerin

causes amplification. If there is overinvestment in tne stabic environment, higher

bl

[

*See Townsend [L.)79i and Gale and Hellwig [198




internal funds reduce investment and, in the sssociabed dynarmme mode!, the @i

ﬂemcial markets mitigate shocks. These two additional source of mmplification
'

connt for my model’s apiity b0 generabe e pronounced accelerasor dynamics and,
iv some cases, Lo cause 8 ctabilization dynaraics.

In the simuiab Lcrs, the standard “uu:u
by Dernanke an 1d Gertler [1989]) is typica
\ o believe that this edect 81 Jlamvej v weas |

e
relies on & high interess elas;;:ity

eci anisrn (l.e. the oné stressed
T

& wealer pr ODagwukJ S}

There is also o

reagson is that the S"sand‘ar CCGIbI'CLtC‘I' channe.

of investment. fn 7Y '. 7 15 close to ~1.
o a5 10% of the overal. inr

standard acce sle

investment. . . aata, the estima my is even lower (some estimates

are as low as ~']'.05) o we should not expect this eilect to be parbicular: wortant
in realiby.
Tn the stabilizer equilibria, the model coss nob have any avertly connterfaciual

o

'@"est that many

imphccmtlons (sucg as a pLocydlcal inter 'QSL rate spread). This st
should be resxamined. Many we.l

of the empirical resulls on acceieratcr el
.

nown empirical indings that suggest o presenoe oL & ﬁnancia_ “ -ceieratm are, i
: The difference

the conbexi of my model, obgervationally &G LLl\f@JPnJ to & shabl

Lebween stabilizers and accelerators, in miy MOGE . is subtic and depe ends crucially
on the underlying distribution of 1JIOJL/L,LU

i use two muaels to illustrate the resuiy e enough Lo per-

it an analytical solutiorn. T use this model L0 Gecompao adverse seiection

effect and ©to meany lustrate how this mc Gel differs from the standarc accel-

[

erator mechanism., 106 second model i T r is mors &

1y articulated than

¢re first and must be analyzed GUMETiCaLY. raie setting atiords

mparisons with existing business cycie TOdels anc “/m; dvbua\ rnu
the properbies of the dynamic modeis a 1
adverse selection models, I make compar:

Aynamic models throughout the paper.

e Tt e
tion 2 I briefly review

The ren’mmrtm of the paper is seb cub as i

+he related iiterature. In Seciion 3, I present 1odels that are toe basic

Huilding nlocks for the dynamic models thalb are: analyzed taber. Section -'i“t cont*ming

SO dy*l \nic models ana la ﬂyue

i he main results of the paper. Here [ present bk
their behavior under varlous assumpt tions. Section B cousiders empu,lud dence

42

ection O comil 1des.

pertaining the financial acceleraltor.




2. Related Literature

The literature on credit market frictions iz dynamic settings nas grown signifi-

cently since the paper by Bernanke and Gertler [1989]. Fuerst [1695] is an early

attempt to quantify the eifect described by Bernanke and Gerbler. His results
stggested that the mechanism was not perticulariy strong. In fact, in many of

his simulations, the fuil information roce. ssemed to impiy e more pronounced

response to disturbances. Carustrom anc

| Fuerst [1997] expanded on tois work. by

allowing the entrepreneurs in their model to be infinitely lived. This modifica-
tion (suggested by Gertier [1995]) introduest. 2 nositive autocorre.ation o outpub

growth that is not nsually found in business cycle modeis but thab does

2 ) i, Lo 1 ) s 5o o ° 4 ne_q
tFe data.? The fact that the entrepreneurs [ved 107 OIS Lhall OLS Deriod mpied
“hab they conid wait until credit market conditions were sufficiently good helore
P B fa)

they invested. Although this enabled their model to generate “nump - shapea”

dynamics, the model was still incapable of causing much ampiification. Kiyotaii

1

and Moore [1997! and Bernanke, Gertier anc Cichrist [1998) provide models thab
E H J
ne previous quan

e able to obtain the significant accelerator erfects that eluded
i1t ative models. One important feature of tnese models is that the agents wac 1ace
Thus, chas

tie incenbive problem own the entire capital stock.

res I the value of

capital exert a large infinence over neb worta. This increases the responsivensss

of internal funds to business conditions and generates the accesrator eliech.
Althoug! stabiliz-

ers, Bisfeidt [1999] presents a framework In which a stabilizer wou

to my knowledge, there are no other models of fnancial
9

o be easy o

U

<

s 2 T ey N - " 3 3 " £ M JI RN U - N -
schieve.? In ner model, there 1s adverse seleclion the marxeb ior claims to

omgoing projecie. She assumes that iz booms, incolne Decomes rore volatile.

]

Consequently, agents will seli claims to good projects more oiver. This recuces

23ee Cogley and 1lason [1893]

30One might argue that sta ers have been present ir S he earlier mocels but this is
==} S

aot really the case. In Fuerst [1925] and Carlstr

impulse response for the credit constrained econor

model. This is because the ramework that delivers tihs acceierator also introduces an adjustiment

. elow

il

o

r

cost. The teiling feature of an accelerator is how increases in inbernal funds affect investmeil.
6 . Thus, these moaels

hoth of these mndels, increases in cash fiow cause increases i
ore accelerators. They look like stabilizers becanse - ne adjusy

the accelerator. Baccetta and Caminal [2000] ciaim o have & model with a financial stabilizer.
d 1o the full information environment

1 their stabilizers, shocks that cause output w0
sre constructed to have a negative infiuence on TNLerng Their modei Lherefore has

only the standard accelerator effect. In all of “hese “a

conterfactuai implication that the spread moves procyclicany.

s




the lemons premium, increases Lguidity anc increases investmernt. The accelera-
ands, income

tor she proposes aepends on the assumption Shat as investment

becomes more volatiie. The opposite assumotion could be justified Just as easily.*

- thal case, expansions would entail I’G:f.uced Lguidity, constrained asset sales

wa stabilize shocks.

ana presumably wou

In additicn to the theoretical literature tneir is also a large, and growing body
of empirical work on credit markets and business cycles. Good summaries are
tound in Bernanke, Gertler, and Gilchrist ]‘ 95 6] and Gertler [10883

.988]. Kashyap,

Stein and Wilcox [1983] show that following a monetary contraction, the ratio of

commercial paper issuances to bank loans rises. More troadly, Lang and Naka-
mura [1992] show that the ratio of low risi loans to high risk loans moves coun-
tercylically. Calomiris, Himmelberg anc Wackta! [1995] provide evidence on ths

= v suggest thab the surgs i

countercyciicality of commerciai paper
commercial paper issues during recessions is partly to finance irade crecit for
Arms that do not have access to bond mar Using cata from the Department
of Commerce’s Quarierly Financiel Report [QFR), Gertler and Gilchriss [1994]

Iiive to macroeconomic Huctuations

scow that small firms are mucn more sen

tnan larger firms. 'Wey report that, olioving a JlOIthcbf}/ shock, approximately

ng e
He tra

‘ /3 of the variation in manufacturing can o ced to the difference between the

penavior of small firms and large firms.”

3. Static Modeis of Adverse Selection in Credit Markets

Iems in creait and egquity

IMany economists assume that the informational
markets cause investment to be too low, i

.

ition is prevalent. the

Vil

conclusion is not general. Whether or nol shere 1 - tnderinvestment de-

pends critical.y on how investment opport rivuted in the econorny.

f‘x

- model in Stiglitz and Weiss
nd Webb EQW (bere

& models since tney are

The basic mecranism can be seen by combe.
11981 (hereafter ‘SW’) with the model in
‘DW?). In this section, I present a briel araiysis of

aiter

“Say, for instance, due to increased diversification of individus: risic over more projects.

5See also Gertler and Gilchrist [1993]. Boissay [2000] argues that trade credit reduces the
accelerator. in a recession, firms lose access to fheir normal sources of funding due to low
we would have

internal funds. Without trade-credit, the firm would cut back ploducuud and
the standard accelerator effect. However, if they can borrow from their suppliers, they can use
these funds to substitute for bank loans. This parsiaily oifsets the accelerator effect.

8Tn subsequent work, Bernanke, Gertler, and Gilcirist [1996] confirm these results using
firm-level data from the QFRE.

[$924




s for the more elaborate mocels presented later. The pehavior
iraportant insights into the behavior of

the building o.oou
of these simpie =

52z models will provide
the dynamic more.s.

3.1. Basic Setup

I will start by describing the features of tae modeis that are commeoen to both
SW and DW. Consider two period wor.a in which entreprensurs interact with
savers. Norma

rs 1o be 1 and assume that the savers

lize "m numper of entrepre
supply 5 > 1 inelast 1cal;y Ime savers nave a sale outside option that yiewds a
gross rate of return of 7 > 0. Competition ensures that the rate of return in the

“erest cnarged to bhe entreprensurs is

credit market v
” “on and the risky loans is defaut risk,
A; thus, 4 is ths L= AL Twill refer 40 p as the “sare”
interest rate and fu 2

Emtreprenevrs are rise neuiral and cars only about consumption in the sscond

“rigky” interest rale.

period. Fach entrepreneur has a project. 'he projects I consider are simpie, suc-
cess or fallure projects. There are three rumbers associated with every project;

e probabi:ity of success p, the payofl in tre event of success z, and the expected
e entrepreneurs

payoﬂ‘ r = px. 1 can describe the QlSLl"l'uthlOD of projects over th
with a joint cistribution [ over any two of these numbers since the

L1

third is redun-
dant.

Activating a project requires an invesbment irat T
is of w. | assume toab w < 1 o that

one unih ir

[8)4

Iintrepreneurs have personal, “interna.”
trey cannot seit-inance. If they want to activate e project, they nave to porrow
1 —w (“external’” funds) in the crealt raeruet,

There is asymmetric information in St credln market, Knbrepreneurs lmow
the characteristics of Lheu projects wnis severs oo aot. Lhere 18 also lrait
nablhty. If & project fails, the lenders muﬁoﬁ axtrach rurther payments
the entreprencur. I assume that all credit marzet interactions are described by

Yy

standard debt contracts.”
As the risky interest rate, £, chang
increase in fi will discourage some entrepreneurs from investing., It may oe the

)

tne pool of borrowers changes. An

i

ase that relatively more safe borrowers ieave the loan pool so that A increases

onmenl, matiers

"This assumption is made for simpiicity. In ti
interest paymenis were set contingent on the opser
ations later. For the time being, assume that such conbtracts are not aliowed.

ved outcome. 1 3 wiil return to these consider-

wotld be lmproved if




as [ increases. 1 more risky borrowers ieave, “hen A will fall as £ rises. In the

equilibrivm we

b nave p = p(R) = AL — A(R)] where I now explicitly allow

or this seischion o v Writing L as a u@u‘f‘;i@’i of ré. One could view A(F) as a
i res mr the adverse se?ection

positive in any equilibrium. When I neea to, I wll vefer to this deri \/aum as L

The equilibriuz will depend on the distribubion of projects. Tt is along this
cimension that SW and DW differ.

3.2. Stiglitz and Weiss go to the bank

In Stiglitz and Weiss [1981], all of the projecis have the same expected return

but differ in their success probability w. The expected return from activating
a project is r — ol — w). This is chca@ﬂ,y in p, so the payolfl is higher if
the agent has a riskier project. The intuisio:

probability of repayment falls but becauss of She distributional a.SSLrn'pmc)'J,l7 the

tor this is trabt as p decreases, the

[aal

expected gross payol’ remains the same. Ther
7, such that all agents with p < 9 choose to
ail in the oan pool, it is the “risky tall” of the distribution.

there is a cutofl probabiiity,

or credit. If there is anyone at

Since the emrcpleneurs have the option to save w at the sale rate p, the cutoff
probability, 9, solves wp = r — pR({1 — w.. In equilibrivm

Ifr <
9

the case

R0

o A
the economy uflc*elui}' allocates resources.

0 < 9 < 1. I this is the case, there is urncsrinvestment.
Note that investment increases as tne .eve. terna. funds increas For

any given /1, the cutoil probability, £, is incr - w. This implies that for

SUnlike the SW model, there will never pe credit rationing in tils economy. an ie pecause
i ins down the rate of return in the credit

there is a safe alternative available tc the savers which
market and rules out rationing. For a formal lijof [ these claims see House [2000, As in
Wankiw [1986], it 45 possible for the credit market o be compistely shub cown. I restrict my
analysis to equilibria in which this is not the case.

e

9p < HR implies p{i —w) < r—wpso that o < 7 which is & contradiction since by assumption

N




g, It wil be ower 2 me will be higher. Since total

higher levels of internal financi

ipvestment consists of all GIlLLbPLL,D@LLlo with o < P /, Investment 1NICTEases with w.

The main points about the SW mode. are surmarized in the foLowing:

T the SW econcmies, the equilibric are either efficient or they invoivz
underinvesiment. The seiection res in only the riskiest projects
being undericiker. Furthermore, inorecses in internal financing cause

S

Jnereases i tnwvestment dzmand.

3.3, De Meza and Webb go to the bank.
a and Webb [19837].
Tn this case ail projects have the same ﬁctueﬁ Ontcoz exif t"ley "‘ucceed AS 311
the SW modes, projecis differ in their proba

payoll to an entrepreneur who activates ner pro

At the obher extreme 1s the distribution oo

enbrepreneur will invest only when z — A2 —w; = P
=, Again there will be & cutoff § but now we will geb ali p > £ 0 that we
the “safe tal”. The cutoff satisfies # [z — R{L — w)| = w,o. In this case,

Tt is easy to snow that p > Pz so that the expectea reburn on tne marginal project
is below the social opportunity cost. Thus, in the DW modsl, we can only have
cverinvestment. The low return projecis are subsidized by the high return projects
and are consequently “too attractive” o tne entrepreneurs.

Unlike the SW model, increases in Ln‘t
of investment. Again, $ is increasing in w oo since the asmand for i

S as W rises.

e

s N SR
AIICE CARUSE reduchion

neurs with p > 7, inv

consists of all entrer

In the DW economies, eguilibria i?zichsve Lerialic oUertnvesiment.
Seleciion is toward the safer pr 7'83'«;‘5 wnd cnoreases in internal junas
wmply reauctions m mvm/mem mand.

10The DW economy is more robust to contracting criticisms than the SW economy. In SW,
jenders could charge different interest rates based on differences in oubtcome. In DW the suc-

cessful projects all have the same outcome so biis i8 1oL 4L option.




5.4. General Distributions

Obtaining conclusions for & general

TPl is

1id have no reason Lo Ln:';ieve a

Without more information, a policy mas

!

| the SW case, or decreased, as in

argord that Lﬂvestmel should be increased
e DW case. 1t is useful to ask what informasion a policy malker would 1 nesd Lo
mahe the right cecisio
Assume taab
subsidy or & tax, 3“;:,). The policy maxger v’.fa,nt? to maximize the 8

on investment, ¥, and s assumed to be sunies’ to same informa bional

icy maker can st &l -1 ‘nstrament T that afiects pe

that the market zces.

Orne can show that near the markeb eaniﬁ? it
‘vestment.!! This says that policies improve welfare if they m T
safer. Knowing this can effectively gumb *JOT cy. In the BW mo del, making tne
poot safer means b “inging in high p projects; : i DW it mneans getbing rid of MW

sal

S Juuims 1TlVGCL1"_(LL,ILu in tne =

© projects. In sither case, making the poo. s&

cirectlon.

One special case Is a subsidy or tax to the safe rate of ret -, The 1npo

. LT 2] N S IR TR T RN vu‘..m‘w L
soatistic in this case is %%. I %{A* ~ { then the safe rate anould be taxed to
£ £
. ') ~ LT “ s " . ; I § TR . P
encourage nvestment. i LN < 0 then a subsidy to the sale rabe ol return il
S ap

inprove efficiency. We can view 52 DP as = sbatistic that differentiates overinvestient
models from underinvestment ones.

=, . - G = . 1 L - Lo . -
It is easy to sbow that 5’—“\4 < 0 in bota cases. tral increases lnternal

fands always makes the l)ool smlej and theresor TECESSATLLY LIProve eiﬁciency.
T2 internal funds increased to the polnt w Lere ne enbreprenenss could seil

the equilibrium would be Iml} efficlent.

b ibsell in a dynamic

We car now begln Lo see how the acceler

rise will causs the

ply thatb

version oi this moden A shocic that causes
loan markels to pecome more efficient since .
nent rises; which

SCOIL ‘J:L‘J.fjb LL VESLIL

investmeni increases NOWever. In the SW
canses further increases in w and amplides the shoce. [n the DW economies
however, nvestment ! falls; the wower investrnent reduces w and mitigates the shock.
This basic intuition will carry over to the dynarnic models in the next section.

Li'his is & generalization of the efficiency Gerivative in Wankiw [1986] and in House [2000].




4. Dynamic Models of Adverse Selection in Credit Markets

10 this section, . Zocus on dynamic modes of credit mariet ure. The first !

fai
rodel I present is a simple model that ai.ows me to isolate the &e ts that adverse
cula

selection has on tos systerm. The second moce. iz more fully articulated and ailows

|

|

me to make mors rreaningful comparisonz 0 other busmes cycle models. l
|

I

I

4.1. A Simple Model 1

The first dynaric environment I consicer is siinliar in spirit 4o “ae model set oub
by Bernanke ana Gertier [198%]. The economy consists of over.apping generations
of agents that lve Zor two perioas. Within each generaticn inere are savers and
entrepreneurs. Normalize the number of eaca ‘J;yp~ to be L. BEntrepreneurs are
the only agents that contribute to the capiial stoce. Thus market imperfections
will have a iarge effect on capital accumuiation. In a model with an adcditional
capital market that is free of the adverse seiection problem, we would expect a
s would offsef

nificant degree of substitution between tne two markets, 11
acceierator/ stabiiizer effects of the mods.. The onl‘y agents that supply labor are
again the entreprensurs. Thus any increase in wage income will go entirely to the

0}

entrepreneurs. These {eatures are not desira 16 "or a realistic model. However, at
tnis point, I want to illustrate the basic sifect and this setup allows me o do so. 1
As before, entrepreneurs are risk neutral and only value consumption in the 1

second period of life. The entreprensurs rojects that, if successiul, vield

5 i
productive capital 1n the following pplluu bwmbo fully depreciates after use, Cle} ]
the payolf to having one unit of capital is i s marginal proauct. Thae pg ect

o

|

1

T ]

cistribution is described by f{p, k), where % Is tne expected capibal payoll and p i

i= the probability of success. As before, seca project requlres an initial investment

DTEnENrs supp.y ore unit of iabor in

of one unit of the consumption good.

vouth and recsive wage paymenis wy. I
All agents have access to a safe Invesin ’ trat vields B goods in |
period ¢ + 1. Note that [ am assuming ©

produce capital. Rather it simply yields units of consurnable output the perioa

Ze gsevings Lecnnology does not

after the saving took place. This Implies taat the entire capital stock comes rom
the market that is aifected by tie selection problam.

In period #, the entrepreneurs each have w;. They can either save this to get i
wyp or they can borrow 1 — w; and finance their project. 1 wiil restrict attention
to equilibrium in which w is strictly less taan 1 so that the entrepreneurs cannct

self finance.




Consider a groun of

o)

projects with the same probability of success, ». This is
fust a cross section of the joint density . For any probability p, the cutoff project
will satisfy

B = Tpanie — o — )
Py = Ty 38 — Drisl Lo— W)

rlere, 7141 is the marginal product of capitel in the next period.

can rewribte this

28 |
TN - = = = F 4
Gr(p) = ——[p+ (L —w oA — D1 (4.1)
1+1
‘T‘iblb isa dwhuuzt cutoff for every p € [0, 1] | entrepreneurs wish projects (7

ruie carn illustrate severa: eatures

nism and deser VGS Syt d 1scussion.

‘“he e“ﬁcmnb ctofs would be k = . This 13 not toe case |
critical values differ irora the efficient cuiods
the amount of external financing needec. As internal funds increase, the

“ro;ecus that are T:rilhng the average

oy an amount that is propo rbi

move towards the eilicient cutofls. Note tnal ;
payoll up (Le. for wnich pR: > 7) set a culolf §
sxpected refurns that are less tnan tne sverage return p have cutoffs that are too

ab 18 too high. IProjects tnat aave

. A , - e 2 i \ L - - . 44 k)
_ow. Projects for wnich p= {1 — A } are “he oniy ones for walca k= &,
it & higner p, it is more Wikely

Figure 1 plots equation (4 1)in k,p :ra . W
that you will have to payback your 1oan as p rises, the entrepreneurs set nigher
cutoffs. Since all projects in SW have tne s
a SW economy by & horizontal line at & = #. In DW, the projects all have the

S ezgpected return, we can represent

same actual cutcome when they succeed, = = &, Since £ = pI we can represent
a. DW economy by a ray extending out of the origin. In the dgurs, tne shaded
pare of the lines ‘SW and ‘DW’ illustrate tae projects that cemand funding. As
in the static model, in the DW case the = it
SW case the market gets the risky tail. A
of these effects

The capital stock next period is:

eh selechs Lhe saier tal. whill

neras distripubion f will ply a

If firms are competitive in input mariess Shen (recail that Ny = 1)




re = amASTC |

e

Finally, the no-arsitrage condition is:

WHEre

of & steady state equiiibrium characterizec by the constant ‘3
iy - , ‘

values K, w,r A [, A7 To generate aynarmics in the model, T will assums °

1 assume the existence

tLe economy 1s supjiected to shocks to 5"16 teccnology paramster z and thatb thls
orocess follows an AR(1) process

woere g is the autoregressive root and v; is .
Since [ want to analyze the aynamic oehavior of the model, I will take a log-

(=}

H e (ot o 7 FApEQE.

linear approximation of these equations i the neighborhood of a (stable) steady
state. This gives: i

\ \

,sz/fu",pja p/’

I
)
9
|
|
]
]
i
i
where ‘T’ dernchies Sne percent deviation of the veriable o Zom ib's steady shate 1|

j{t—kl == ! o (-4.— L’!)
ESNN ] ]
] ¥ 17 :
value. Since o, = 7 in every period we reve:
g . o
waich impliss tha |
|
i
|
|
|
|
— e R e At \
Y Existence iven f{ we nave 1w, ':’; and A{f,w,r) that are ‘

is not guaranteed in this settinz.
continuous in & but the equilibrium interest rate
"
i/

e 215 the minimum su : ,'L — AL
in general, this & will not be continuvous in K. It

Il

- 018 nov

monotone. Thus existence arguements using con‘amuity or monotonicity arz not worgabis.




The denominator of txi o', the derivative of B[ - _ |
with respect to fﬁ, I nave already ar ghcd tnab in equilibrivrg, this term must be ‘
\

positive, Finally we nave:

The equations: (4.2)
of the system.
In the aj';:)eqdif{

exXpr ession 1n whic

Koy =

K by

'16:_/_\_,

T e IR ) 1
e 7 or l

“Dynamic Advers

waere €rp < U 1s the elasticity of investment witn respect to changes in K. He-

L

call that the function AK' summearized tne re.evant seiechion efects in the shatic

models. Therelfore, it is not surprising that She Ded‘x ior of the rwnamn, 83 dvm, gl
ig governed by toe frst order properties of

4.1.1. Discusslon

The first term in equation (4.8) is
happen under full information.*” Im:. obtner 9

effects and cause the actual response to ¢
I have grouped tne additiona: Serm

UJ

c marg ll'l

changes in internal funds (@) or caanges

19 et ma e . o . . - L. . - !

**Tecnnically this is not the full-informatior response, since the correct dynamics depend on 1
the steady state values of the density ;/ at the cuiolls which ciffer from tie cutolls in the adverse i
seiection equilibrium.




of capital (%) sically, the “financiz. accele aj that
changes in interne. funds affect investrier. decisions, Lhelej ore, I wii s my
the “Dynamic

W
foc

attention on the terms that interact wita
Adverse Selection Bifect”

T call the second term the Belhmh-r—b”“ul@' Hiect”
1988]. In thelr mo

s it captures the

sases in

effect emphasized in Bernanie and Gert.er

‘nternal funding impled that the premiwm on cxtm nal flnance lul \«bsbmcnt
responds positively to the decrease in interest rates and tne is amplified
p E]L\ . .
The sign of the coefficient is positive since for every distrib , 5= 1s negative
LI

1

( Creases in internal Lunds amqu maise ‘Bhe p @1 safer) as g the interest ele mlmty

ar.nel

i'n.,e magnitude of the Bern 'm"wﬂ;m tier
- 84

sffect depends on the absolute values ot

always serves to amphly disturbances.

. If investment 1s very ser

‘o interest rate changes and if the interest rave is very Qensmv:, to z:ha,ngf
mferqal funds then the Bernanxe-Gertier effect will be bigq@cm 5.
Sertler also argue that higher nternal I

bel‘naame anc

fach thab the entrepreneurs nave to rey 255 0N cxpenowc externeal inance.

Sart of thelr story is nob present in my 1m0 In fact, some of tne entreprens

| my model have an external finance st

prefer Lo nave I

e
wiblfs

of the project funded by borrowsd money.

The third terra ia equation (4.8) repr of additional
" 1

lnmrnal funds on mvestment even if the inierest raie on (OANS It stays U
o labeled this effect a “Static Adverse Seisction Effect” since ": is the dynamic |
Lalog of the effect, that internal funds had on investmeny in the static model. The

i the SGJEC{DEOA; function |

L.J’"G('Llun of this effect is governed by oniy one moment ©
[oFAN 3

In figure 1, I have drawn an increass ‘o o For the SW distribution, tne

9
20 <
Lo~
” D

P R n
derault rate

Q{(x)

srojects that weave are the iow risk ones =
0. For the DW economy, we dush oub “ne T
.o T i I s 1]
< (. Thereiore, for moasls igs &

sralll rate mcreases oll ol

falls and ocel, this channel wiil
iropart additionai accelerator gfects. In DW & this effect wili cause
entrepreneurs to reduce investment and wil rave a stabilizing efl

frect on outpui.

In Bernanie and Gertler

. (the entreprenetr 1

“4The decline in the premium is due to diff
[1989], the premium falls because the banic Gn
more). This implies that it is less licely for -

Ol

n’loni’boring 50 the average

monitoring costs are lower. In my model, tne preminm
problem is tempered.
151 am ignoring the equilibrium feadback of & change in o on & but the intuition is correct.

S




Recall that tnis rooment was used In the statlc model to determine if there was
under or over-investment in equilibrinrs. Accordingly, if there is underinvestment
in the static model, the dynamic mode. will cause shocks to be amplified while
the overinvestment economies stabillze srocis.

I call the *ourrn term a qLcLDlC El“cmw Y (J'a'r 7 Like the Bernanke-G
eifect, this effect cepends on 2

criler
: since tnls i always negative, tnls eflect will be
positive and will cause amplification of a snc JL:, The intuition for snis channel is
& ol ixvestmrﬂn‘t, tnere is & beneficial

that, even if thers is no change in the volx

sition of investment. More precisely, ga quantifies the increase

C’ w
nbernal funds.

cnange in the comao

‘n eficlency that comes from an increase

The last term, she “Dynamic Adverse Seiection Effect”; represents the se.sc-
tion effects due to changes in the mmrx, marginal produch of capital. The et
effect is determined by the moments %5 ax

. Like changes in w, changes in ¢
affect dynamics by causing changes in Lmeu mert anc by altering tne composition
of investment. Looking at the coeficient on . the reader can see that for every
“erm that interacts with 10, there is an associated interaction with 7.

The fnal sffect cn dynamics is going ‘o be the sum of these components.

orevious work, the only effect considered was the “Bernanke-Gertler Effect” waich
is always positive. Consequently financia. market imperisctions always amplify
immediately apparent that the other

saocks in those papers. In my model, it iz
components in equation (4.8) may work to further magnily a snock (as in a SW

(as in a DW case). There

example) or may work to dampen the efect of & shock
is also a senmse that the Bernanke-Gertier siiect may not be particwarly Etrong

since empirical estimates of ez are typicacy low, [ this is the case, we snould
pect the other channels to be more Important in shaping ihe economv’, CaLL“tl

response to a snock. In fact, it is entirely possibie to have a stabil lmn;;, SN

is so strong tnab the overall effect is one of & reduced caplta. stocs in
ty shock. This imp:
case is below taab of the full information ECONOY,

& positive procactiv saat the impuise response i

Although tois model has the virtue of acmitting an analytical solution and

it s tmposs ible to think

is capable of laying out the important e

aboil actus. data. There is no

that this model can used to make stabercs
interternporai decision making, no labor , anc tne entire capital
stock must be completely rebuilt each period.
deal of pressure on the market with the adverse selection problem. In Sne next
subsection, [ consiruct a model that is L\DE\,HCLGC{ to include [eatures thab maike 1t

s models and to actual data.

it reabure places a greatb

more comparable to existing business ¢




4.2, A Quantitative Model

[0 compare bne predictions of the advers

,4
3}
[}

fion accelerebior with standard
ousiness cycle models, | make two major mod i : o modet seb out

n Soe previous supsectlon.

First I introduce an infinitely lived ag 10es nob have any projects and

vwill serve as the “saver” in the model. went can lend to She enfreprensurs

end as before can nvest n a sale asset, _his time however, the sale asset will
also be capital and tnerefore will be a suos
/&Dgregzabc caplta vl simply be the sum of
fa” capital. I me

periods.

wie for the entrepreneurial capital.

(‘J

entreprensuria. capital and the

Sein the assumpbion

s e ‘luri?,plblll:TLfS iive for JTu 7w

The introductior

of the indnitely lived agent is don
umption that they can i i I
itely lived agent allows me to solve several aspacts of the steacs

"his Signiﬁt“ant Ve

together with trhe =

oresence of an infinl

sbate without sciving for equilibrium in the credii marses.

mplifies the computational problem. Secondly, L inddnitely lived a g)b
eliows me to make more meaningful comparisons with the bencnmeark RBC mo
i Tonly had two period lived agents, sucn & comparison wowd be severely straine d

The second major modification to tne mode: is that [ assume that the cist

alsbributions. This
ealows me to consider a large group of distriputions while only varying a smaal seb
of parameters

bution of projects, f, s a member of a parametric family

4.2.1. Setup

L assume that there are e entreprencurs enc 1

As a
matter of notation, I will refer to the i ot 4
end I will refer to the entreprensurs Wlt ol

4

As in the standard RBC mode

subject Lo

and




Here, 7, represents wans made to entreor

=neurs in the credit o v
constraint is the stanaard law of motion o sital where O is the adspreciabion

rabe.

=

The entrepre: e behave exachiy az Sney aid in the

Previous case wi tL Sre LJXLJGPBIOD Bhan th Sy to consume the unaepreciated
portion of their capital in the event that Soeir jj_::}o ect succeeds. I also introduce
some additional Hexibility by assuming g
normalizing the projecs size to be 1. This anows me
ital provided by the entreprenenrs without caenging

With these modifications the equilibrium cuboils are:

scts are of size (4 ratner than

o change tne size of the cap-

ct c‘r

he number o7 entreprencurs.

i
i
—
I~
B
~

Entrepreneurial capital next period is given oy

K7 o {k, p)dkdp
T assume that entrepreneurs supply their labor nelastically so that
w? =z

As before firms produce output accoraing t
Y, = 5 KEN ™

so that the marginal product conditions give the real wags anc tae rea. renial

price of capita: as betore.
The aggregate capital stock ab any

so that capital from the perfect information sector (Toe inrinitesy lved agents) and

capital produced by the entrepreneurial secior are perfect suostituies. Aggregabe
labor supply s




In the steaay stats,

]

e that at this T
have determinec tne

lived agents or':
able to pin down ey of tne € paramebers

I don’t want “o make strong a -SSUHl‘pthIT‘ A .
At the same time, [ want to be able to choose & seb of distributions thay are easy to
work with. I assume that the distribution of projects is drawn from a par
1 will assume Snab

lm\f;

i —

famﬂy of distributions over p, k. Specifica
s distributed according to a bivariate normel distribution; this is a five pammeuu

ina; distribution of & to lie on [0, co}

family. This distripution restricts the marg

:
ena restricts p to |1,
s, K 7 A
!
< | — } ,uuk - oV
Loti-p)

The complete steady state of the model is given by ‘as equillbrinm wens
7, to the entrepreneurs and by the interest rate i chargec. to them; these are
complicated functions of the project distrizubtion and are souved numerical.y.

4.2.2. Simudations

When I can, i seb parameters according &
e that the model gens

terature. I &
L i B G R /“ (H\ i
“he discount factor (), capital’s share (&), ©

Sreciation o

deviation of ths technology shock (o), &

WL BRI R ) b e
Stancard” RBC DATAIIELETS

) T I . L

Parameter: © 3 | = 5 g | T

Valus: .99, 35 | 025 | .85 | .01

There are additionally severa: paramsiers :’;haﬁb
cycie models. The value of ¢ could be
cupply of an individual but this will ¢

1¢See appendix B for cetails.

8




L

LS entrepl‘eneurs WO S 1P

ply their labor neiastically. The
the data. For these paramsters, [

o the presence. Of
number ¢ of each type 1s also not impiied by
typical of past RBC modeis and 2 18 set

o match the fraction of credit constrained Irms in Gertler anc Gilchrist [1994].

tD

et ¢ = .35 and e = .5. The value of ¢

1,
Parameterizing the distribution itself is extremely difficult since many features of

the distribution are not observable. I will cacose parameters to lilusirate features
of the modei.

. v
oo T
SUANCY

For any given seb of distributional parai

version of tne mocer can be optained by Se’ztmf tne variance

low. This effective.y eliminates the adverse selection effects by making a.
H0 This does rob a‘tii- the marginal aistribution

g

same” fype.

13

preneurs the
which is all that matters under full information. I W'LIL refer so tne Mull-information
version of & model as the RBC version of tne mode: and I will use it as a penci-
mark.

The first two simmlations illustrate the models power fo generate large amplma

effects. The thira set of simwabions presents stabilizer equiiipria. Ior a. of

“ne simulations, the setiings for the distributional parameters are given in toe
appendix.
I start with a “SW case”. Table 1 reporis summary statistics for this modet

tnere will be no adv

=" Their expe:'b@d returns will still be differe e selection. If they

~! and equation

zil had the same p (Le. if the varlance of p were J) then in equilibrivm & =,
(4.9) would i nn}uy efficient cutoils.
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“ormatblon version of the model. For

~ PN e e
Column (1) gives resuits for the full
this version, the standard deviation of output is 4.46 percent., Now consider

coumn (2) These statistics are {rom toe adverse selection ver

sconomy. 'Lhe volatility of output is rougn.y 9% ﬁiﬂ'her thm the full information

version (notice the sbatistic “amp” in row

ceseration doss not
require particuiarly nigh default rates (995} ~or does it require a ;mge amount of
(it 1s only 11% o & e 't ]
In column (3) I report results for a specificesion i wiion b "ZLZ"DICHLUlS TEC

the

entreprenenria. capital n steady state).

ire

% = 2 rather than 1.7

a larger loan (Le.

adverse selection proplem since it requi amournt of cxt ernal ’mwnce.
Output vo.atility has risen to 6.26%. Thls is & se over the perfect
information econony.

I call this exampie a “SW case” pecatze #1 e normal accelerator channel -
particularly important. Investmers is no!
and the improvement in the loan pool is snzall . IR
increases in internal funds do improve tae loan pool and cause lower interest
rates, they co so only to a limited extent anc only witn mTlLe effect. he

important effects here are the static ard cynamic advers




- I 7 VAN oy T O IR T . M “ e ! iy TNAT o ey
particular T = .15 > 0 so tnab the economy is similar to tne SW static model

v SN 2% i -
and 5> = —.20 50 that as the rental price of capital increases (as it does initially)

“ne pool gets even saler.
‘The Stanﬁlard version of the financia. acceerator can aiso gensrate amplifica-
“Bernanie-Gertler” specification (BG)

satic acverse seiechlon effect 18 similar |

tion effects. Table 2 gives statistics for &
< U (so that the :
tnere is still a great cea. of ampiitdcabion due to the

[63)

in wnich even thougn
o 8 DW-stabilizer

Bernanke-Gertler

N

Corr(L,y) | O

Jllp e R

ZHIAL [ o]
dmph ) ES iPi LY _.f\r_}_
)
- 12
J ~58.09
o - Ll

';-O

total capital stock. The first orcer effects ot on A suggest thab
the economy ig most similar to a DW economy; C;‘ is negative so increases in ths
sale rate of return cause the loan pool 5o come sater. The “Static Adverse

Selection” effect documented in the prevmus aiscussion will tnus be negative anc

i
|
WiTI *"eqtrain the sys‘tem’s responﬁe to shocxs. ‘,L'ne mtlo of "bne voﬂtﬂity’ of oub- ]




is nevertheless greater than 1 implying that the system is an accelerator. The

reason that this economy amplifies snocks sven though it looks like & stabilizer is
- - AN . S -

that investment is very interest sensitive, Also, the term f;f; 1e signilicantiy neg-

funds causes the pool to become

abive. This tmplies that an increase In inber:

1terest rates and encouraging a large amount of additional

mbly the channe. that E»e}"nanke and Gert

zruch safer, lowerir

‘nvestment. This ler and oiners

.

emphasize when 2

an nvestment sect

- shat is very mtelew &i
e sufficiently.
. & stabilizer version of toe model. Table 5 gives tos -

oan applicants i
Finadly, &

IModel:

The full ‘nformation model nehaves Note
that the Bernanke-Gertler etfect is smal. since invesvmens wspcmq\ only sligh;’;b
to changes ir the interest rate (g;p = —.U0) ever the pool does imorove

r—\'v'

e bbk.;

significantly due to changes in infernal .
so that the static selection effect is the most powerful iniuence on
Thus with ¢ = 1 the adverse S:lecuon model causes output o be roughly 8% less

Fler flﬂ_m

m

‘aen, bhe adverse selection model




causes even more signircant stabilizer efects, recucing output volatility to only
85% of what it was under full informaftion.

Intuitivery, a stabilizer is harder %o comsiruct than an acceierator. There
are two forces thas always work to amplily shodks (the “efficiency-gair” and

“Bernanke-Gertler” eiffects) while there ‘s orly one channel that can potentially
cause stabluzation. Thus, to get a stabiizer, we must cn

muinimize the oI

coge parameters that

e fhird channel.

mctions to a 1% tecnnology snock
tor and for the DW SLE" zers respectively.
mowse responses for the SW moce. In each &

gifects ana accentuabe Ll

Figure Za anc Zp show Impulse respc
for the SW acceie
additional i

}J

¥

Figure 3 saows

re the soiid lins 1s

for the modei witz imperfect information while the dotied line represents the

response of the fiu “ormation economy.

'T'ne top lelt pane. shows the response of output in the SW model, In th

‘nformation case, tae initial response of o‘:gi; sut s roughly 1.2% =pove trenc and
9 J. " Ly

nnerited the shape of tue technology shock (an AR(1)). This

2 & standard feature of RBC models ar

T

tre response nas

1t is not typical of tne data. Iz
echual data, mutpu‘t growbh exhibits a positive autocorrelation (sometimes called ¢

“hump-shapec” response). For the adverse wiection economy the outputb responss

B ramamucm different in both size anc shape. At it’s peak, output ris
above trend; this is almost doubie tne
e response of ouL put also displaysa
to the large acceierator effect in the moce..
Matters are quite different for the DW moce:
)JJabmzez Again, the response of output under full information = roughly 1.2%
nificant

to near.y

response in the il iniormation case.

,./..
T
1r

o-sneped” protile. Trnisis due ensirely

J ue LOI’ Ll’”

't panel shows this

initially. In this economy however, the acverse seisction & CRLIS

, lnvestment falls
..tail.y calls below

overinvestment in the steady state. As interra. Crancing
toward the efficient level. The effect is so

Snab ottpat g

the full information path.

Below these panels are the responses of 5 tocks of entrepreneurial

capital, and the ratio of “safe” capita. to capltal. The s_p‘rea't asclines 1o

botn the accelerator case and tne sianilzer

-ecting tne ract taat there is

less adverse selection in the ucpanslon

f?.n She SW
stabilizer,

For tne D W aconomy, this

Changes in entrepreneurial ca

accelerator, enwepreneumal caplial incre

this capital ialls by more that 2

“To meke the effects farge, I impose & = 2.05 (for “he SW case z) and G = L.9 (for the DW

C%G)‘




1%e. 15 such a

£y since entrepreneurial cap

may seem ke
small share of trne sotal) bub this is not

case. There is actuady & substitution
effect toward tne satrepreneurial capita.. In an expansion, 1t is & good ‘ime to
the investment 11 the safe capital

invest with the entrepreneurs. Thus, scme of

Aows to the entrepreneurial sector. In tris equilibrium however, 1t is not encugh
o overcome the large negative effects of tne DW selection problem; there is much
Soo mucn investment in trne steady state.

The botiom panels depict the ratic of sale capita. to entrepren

For the perfect iniormation models, the ratio rises modestiy as the
toifs so there sz .

pands (the entrepreneurs are sstting efficient

in entreprensurias capital uncder full infor ACWLML) In the SW cass, :
mnets. This refiects tae fact that the market 1s peing flooded witn entreprene:
capital. For the stabilizer, the effect is just the opposite. The ri:
Investmens. Lherefore, duris

7y, entreprsne

lal capital falls leaving funcs available for sa

“ecession, there is a “dight to quality” = tne accelerator moael while there i

“Zight to risk” in tne stabilizer mode..

Figure 5 puwots additional impulse

“nat the deciine in A is significant; rougnly -1.5% at it’s
Thus the

.
S

pomse functions

of investment with respect to A is &5;
effect (the “Bernanke-Gertler” effect) I

T

capital snould rise by roughly 1.4%. The bottom panel
investment n entrepreneurial capitai aciually rises by more Lhm 25%. Thus
misses ancab 90%

re o5 osacws Shatb

for the SW case, focusing on the stancera accelerator story
of the total emplification.!® In reality,
sensitive than it is in the mocel. Chirin

15 18 probab.y e
09“"

L

<

& Ta
VIR I

s roughly -.2. The highest estimate to
-.03. Other stucies suggest higher elast:

typical decline in the spread during an exp

decline entireiy to changes in agency co

implies only & .0 percentage increase : capital expenditures
vary by roughly 7%

suggests that the standard accelerator cnannel can account for ab most only a

over the cycle. Thus, a “bact of tae envelope” calculation

very small part of the total variation in investment.

10 & o - o Lz : : ] 2 s “a ) Lo 2y ,
Y Actually it misses more than that since the eficiency gain lmplies thai the caplital stock

increases beyond the increase in investment.

[N




Evidence

v saocks, 1t is

ther oo

Since credit market imperfections may st ¥
worth considering i data can conclusivaly ulﬂ@vcnu ate tos two cases® In this
section, I review sore of the weil known empir?
and relate it to my model.

1 work on the financial acceerator

5.1. Interest Rate Spreads

Figure 4 plotz the BAA interest rate spread detrendec industrial produc-
tion.”* The spreac s countercyclical. Thare cou.}.d be many reasons for tal
ie, 1t 1s more wely for firms

vabtern. When bpusizess conditions are :
csgion will come with a

to go bankrupt. Consequently, loans made curir
i lons, Inberna. sunds are wower. Lhis increases

the cugency costs assoclated with lending ar [aires a higner premium.
Gertler, Hubbard, and Kashyap [1991] ar
the spread may ... be symptomatic of 2
P %O’ation 0 Jnnmsm In his comments on Faerst’s [1995] paper, Gertier [19
I mu,uulon l‘L r:-‘t’s mod@l WOLD

zue tnat “the countercyclical pattern

nancial e.LemPnt In the business-cycis

that the cyclicali‘ty of the external finance premium is sufiw:;xmh e Eb“ wreunu'
the fnancial markets are accelerating or stabilizing.” In previous models, the
cyclicality of the spread is evidence of suct & propagation mecnanism.

In my mode:, the correlation between the spreaed and economic activity s not

tserus in determining whether there is an accelerator or not. Tris is trus even

ILDAarsst Aistortion.

though changes in the spread are due e:z";irel\f to GhangeS i

et
L nu

DECOTIS

Whnen interna: funds increase, the loan poc: , SVER

shough the model can stabilize shocks, tre it rate, ana conseqguently the

w

spread, always moves in the right direction. - Haanc ob show two p.ob:

simuiated data using $he same parameters = e IMPILSE TesPONSEs.

0 This question is not quite correct in the first piacs. Many financia. markets are segmenter.
(by coliateral, by credit LB.LIDD, gbc.). These mearkets should each be treated separately. It is
entirely possible that soms cause arqnmccmuu ; others stabilize. In &
considering the “average response” ol crecit

(.

ng whether an

entire economy is an accelerator, I ar essentia
markets to shocls.

' The interest rate on the 10 year treasur
Azariadis and Shankha [1999] aiso discuss
models of credit markets.

ed as the safe rate.

clicality of interest rate spreads in dyvamic

22

17 \«
o
5o
o
Q
<
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stabllizer

A more promising sirategy

cess to crecit. In GCL JP“ and (J

credit market access.

larger firms whi
suggests that the credit markets for smali

arge firms have o

bond markets. Thi
icant informational imperfections while trne .
informationa: nurd.ss. The authors find tnat
volatile than for iarge firms. Following = mon
or the total v

eales for smal. arms are muc

tary shock, approximatelry 1
ree n volatility i

n in manufacturing e cue fo the differs
onclude that financia. accelerator effects are quantitatlv

Tnere might be reasons to question this result if the aate were generated |
d Gilenrist [

tne model I have descriped. To reach their conclusion, G‘»ertl
are implicitly assuming that the equilibrium distortions in &
loans are more signiticant than the Ctlsuu ons in the vona mar:ets.
may not be true in reality. In theory, it ic possible that the bonc ma
ones with the marget imperfection whiie ‘niermediated soans are not.** If this
my model, the Gertler ax might incorrectly
amplilying effect of smal. firms.

d Glicnrist stratezy

were the cass, in
attribute the stapllizing effects of iarge fir

5.3. The Flight to Quality

The “flight to guality” refers to the tendl of sale loa: risgy

nany

rmenbed anc

Ioans to rise «;LUl"l‘lg recessions. 1he fll“ 5 Lo«

researchers view it as evidence of a fnanc with the Gersier and

Gilchrist approach, the flight to quality is oot

ustinguish pebween

28 Syppose barls have a costly technoogy that reveals a Lims
problems are severe for small firms so that &il of tielr oans must be
30 severe for the iarge firms and they have acces 1o o
firms get mtun ediated loans bub benave eitclen
are Cistorted.

erfec bly hm rational

1% is not

Iyuml mar

2
Al




the two cases. To do so, the econcmetriclan mmust know wolch markets are the
“high qua.dty” ones and which ones are not. In particular, sie must know if funds
nigrk Informational rictions to markets

are fowing from markets with relatively
with relatively smaller frictions. It is tnecretically possible tha’ markets with high

levels of squilibrinm distortion are in Zact markets with low defaunlt rates.

If the econometrician assumes tnat She ow default rate markets are *f‘he ones
with relatively iess distortion, then ";l'r dignt to quality sugzests
Figure ba shows that investment in tae sare capital techno.ogy
for the accelerator. Figure &b depicts the stabiizer :
reversed. This conclusion rests squareiy on the 1dPDf'lly]ﬂa assurmnphlon Lowever.

If the nign delailt rate markets have .zss cistortion in tzem, tnen She conc
would be wrong.
The Gertier and Gilchrist {1994 ap; “oach and the ﬂigh‘b to quality

Iy

approach

are slmiiar in spivit. Bssentially the idss is to get two

CJ

)’\)

groups of firma Shab ar

more or .ess identical with the exception thal one group ralses ;unds i a distor
credit market. Once you have correctly identified the two groups, you looi ab
the cyclical differences between them “o draw your conclusion. If the undistorted

hen YO have an accal

group is iess (more) volatile than the dlstorted group,
(stabilizer). If the “high-quality” marie: expands (contracts) relative to the
quality” market In a recession then you nave an accelerafor (shabilizer).

5.4. Interest Rate Spreads Again

= sccelerator or stabilizer
dz with output
sh oc};’;s. Cm she otner

1

This last subsection presents an indirect way of 1_Lenb' 5

effects. I argued above that the corr@d‘""
cannot be used to tell if my model is an
I:Crfreizution of the spread witn the sale rate ol reburn 48 po Leaumtv useful
’ | mp urtanc
or Ads

hand, thp

properties of the dynamic system are
we knew the relevant first oraer hs, v Iz gues ‘L:,L yne 15' ropert
the moder In principle these could bhe n of the form:

A A A 5 A rs A~ AL -
Ay = D+ ARy + Ay 4 Ao, 4 Lory 4+,

To determine whether thel‘Pl & stabilizer, we neesc to know A If A, > U financial
markets amplify shocks. If L., < 0 finarcial marsets méght stabilize shooks (if the
other ampiitier etfects overpower the static seiection effect, tne overall efect would

still be an acceierator).
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i
|
j
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'
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The intuition iz Shat if the spread contracts wnen rates are h

oution is more si to the DW distribution. The margine. project is risgler
tnan the averaze project and there is overinvesiment. [n tris case shocks would
oe stabilized. On?

Sre marginal projecs is saler than average; in tnis case, the moce: 1s similar to the

rer as rates u% tnen

other hand, if the spreacd widens fur

SW model whick is unambiguously an accslerator,
Unfortunatery, we aon’t nave mdepcm ‘ent observations of A% Rather we have

We Cal Use t(“l ”7':(31" A, 1o be more

equilibrium rs alizations of £ and p w

specific, let ¢7 anc 4" denote the net
pel

thus, iy = it = Hy—1. Sups
function A is w scribed by (5.1). Ir
-7 5
i, == AV
: 5
Tren,
L A /Y LA el ) Lo
. T T Lap T T AW T o s
waich suggests that the regression:
R 3 . A - =
% :gf -+ g,-'? '?J; + 0T Sw e a “ (J "")
would give estimates:
¢ Ag ‘ A, Ly § AW
07 T ok T T . sy T Pose T T ;
| — ./_\R} 7 \ l_ - Z‘&.Fi/ - /_\ oy LA
£ ¢, » 1 then £ {15 caxn

Jp -

\

thab Ap > A
A)Y). Thus, if

One mléilb & QLU' bhat denL.rL rat
with the saie rate even under fuidl inforn

SEE _L(.L TIEE -0 and f

SR gtll GO m:‘l’LJuA .

Teads /‘ should increase

o inberest rabe is more

difficult to pay back than a low rate. In mea.ity snis is trie since projects nave a
continuum of possibis oubcomes rather tran st Lu;e success or fallure. I mocily my

o

potentlal oubcomes for

approach o account for this. Let giz) be a distribution ol

a project. Assume that if z > [ Shen sae oorr ack the entire amount

while if = <0 £ then the borrower pays pacs Az *;vnere jf;ﬁ ~ {tnis woula be the

Tt might be possible to use the ex post defauis rate data but this wouid require correctly

relevant interest rate at some previous aate 7 - 5.

associating the defaud rate at date @ wwit]




¥l N : TN i ] : . i T
case if bankruptcy were costiy). Then, under per ~fect Information, a standarc debt
contract would soive:

T NV R popr
O = [¢ "KRHJ L1z A ’/r, TT A%
Lirearizing tnis givss:
by = Lo+ 0, Cj

WOLETre

\\4 7

er interest rates make repayment less

So that £, > =

+. Intuitively, pecause &
.ikely, an increass in the safe rate of 1% 1111“5'?; be matcned by an increase in tioe

fnan 19% to maintain ecu uw So, for an accelerator we Snuﬂu
that are signl

risgy rate of rmore
Smmamu of ¢, that ars greater than ——5. DLstimats
- od

(“)

' rq
]

n ct

c‘ 9]
|
>

est a stabilizer.

‘ths a,ppruach s Immune to the id ation problem that conironted tzs

nrevious studies. The reason is that we only need to find a real rate of return, ¢

that is not affected py an informational propiem. Any government bona will s
commibmens

“or this purpose (unless we belleve that thers is some moral hazarc o

oroblem with government bonds). However, there are new ‘ae caftion issues
at do pose probiems for this strategy
One problem is that ¢° and % need o be real 2z anie interest rates. The
only data we have are nominal interest rates or real ex post rates. Thus there is
& Imeasurement error problem.
To control for ti
expectations. I T have chosen a set of regresso:?? 5

T 1se a iinear orec estimate

3

£ 81 use'f’ of tne i 1@1‘111&1;1011

used by the marizes, Shen under tre ration . toe difference

I
aal s

petween my Inflation forecast and tae 28 An Error

famb]

uncouelated with my forecast. 1 nat 1S

i

construc t;? OIL fby

s uncorrelated with 7. This ver rror (caled & Proxy varianis)

e . 23

does not generate pias in tne regres: mabes.””
The second problem is more difficus. Thers are severai reasons to expect tne

If there are Sh cks to the pool

error term to be correlated with fae regressors

of projects then we would have Slmultanei by T interest rates Granger-cause

output, then high interest rates today woula impiy .ow output an 1l Increased

28] would iile to thank Dan Ackerberg for suggesting this construchion,

2
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cnances of a recession tornorrow; this wouws cause a Widemné cf interest rate

spreads even if there were no selection l/";he soread would be “predicting” the
recession). There s also the possibliity that A may be signiticanty non-linear
near the steady steis.

To correct taese problems, T make the folowing mommwuulb ﬁnDL I ingtr-w

ment for 7. Intuitively, we need an exogsnous variabie ti
funds or the safe rate of interess. I wil use Indicators of monetary |

federal funds rate and the discount rate) and indicators of Dscax 'Dz"ulcy .
ernment spendin&t, military spending, and the deficit/GDIP ratio) as instrome
for toe safe rate of return. Second, to account .1:; tne lcembcwh f i

rates on fubure cuspub, I incluae leaas of oubput in the estimabing
alzo include lags of output to account for the iact that yesterasy’s mcoms comd
corntribute to f.l;x;ernag funds today.

T also inciude squared terms and interactions to account for non-linearitiss o
the function Tre equation I estimate iz in differences:
R .
R - 8 S0 ~ T 7
Diff = (o b G D9+ (g D) A D | Cun Dyjes
F=—q
where Dz, denotes the difference z; — . Fguatior (5 “) f: '

raental variables. Note that the moneta
types of correiation. The instrument wi.

Holicy ILSLL IS

:‘.. for simittanelly bias
arising due to shocks to the distribution of 1 ver, 15 monetarsy poLlcy

is set In paL according to current interest rate 31“reacls t'f STl is n-

valid., The &

-al poiicy variables are less .ixe:
are probably weai in the sense that they are nob mg_my <

rabes.

I gse quarter.y cata on pound rates o 'ES AA rated no

iy
1

Detrended output is used to proxy for i & - 4.p contain the
estimates of tne first order effects of 73

Table 4.a presents estimates from eque tr

rated bonds, eight vear cumuiative derat.

2.4% respectiveiy.”’ The first row glves «
order effect. Below, the table provides estimates of the first orcer

OTISINGLY, A.0708t

*Eul.x. 1:.1L‘o:1:‘nf1a‘{;ion”

sample. The right hand column lists tze insiruments ussd. St

he default rates are

- o PR SN S,
rated BaaZ anc lower,

278ee Keenan b i, [1999] exhibis 32, For b
5% and more,




of 1% in the

cul of the point estimates are iess than one. Thai is, an mcrea

19 increase in

fe rate impli s risky rate. Instrumenting with it
tae fiscas policy variables alone (which should nave the least blas) gives the lowest
point estimates (rougniy .5 to .8). The standard errors are large due in part to the {
fact that the instruments are weak and tha.‘t the estimation of expected infation
iz noisy. Most of the estimates are one sta

| deviation peow the pre

:

il information etf

- - T E.
10 control for i

imprecision with wrich expected inflation is measireq
ion that mfation IDXDbLLLLLluD are

15
resstimate equation (5.3) under the ass:
P +ris allows me to “remocve” tnese

a low frequency component of interest :

expectations with tos band pass filter. aple 4.5 reporbs the revisea estimabes.

Again, the fdrst order effects are less tna The precision of tis estimates is

-

greater fhougn tne estimabion of expecten im;cmur 1

On the wrowe, tne estimates of the first crder edects are low. Trhe imprecision o

tne estimates does not afford a snarp conciusion, Since almost au of the estimates

are less than one the results suggest tnat eibther the acceierator etfects are weai
or bnab there may s & slight stabilization tendency in thess bond markets.

6. Conclusions

[ present a model in which adverse seleciion causes a finarcizl acceerator. This
‘c;"; has

.:1'a,mework is much richer than the version of the dnancial accelerator u]
been considered in the literature zo far. The standard mode. of the accelerator
cb investment mcLL«%LLy tarougn - i

only allows cﬁanges in internal funds to ai

L

terest rabes. Lhe adverse selection framewors not only includes this channe: bub
alQo introduces additional sources of rLynmL“ { present an exarp.e in which i

tne traditional accelerator channel accouns - o the total impach on

investment; tnhe remainder of the char cornes irom obher accel-

erator forces. Anotner feature of my s tnat “he model is capanle of

displaying a financial stabilizer; this is not & possinlity ior tne tradifiona. version |

of the accelerator.
Empirically, the evidence 11 tavor of & 7 14 AT
suggestive, none of the statistics consia

idence of a financiai accelerator. The correlation bebween interest rale spreads
and output is not informative in the mode: I nave presented. The fight to quality

T
|
i

evidence and she Gertler and Gilchrist

accelerator efiect opub each approach rec

|
1
1 |
LEQLI}] avidence are both indicators of an ‘
cuires an identifying assumption. Both \




assumme tnas thelr sample separation (by bond market access or by loan quality)

is efrectlveiy alvicing the firms by the degres of credit market iriction they face.
‘Without this assumption, accelerators and stanilizers in my model wouid oe ob-

servationally equivalent. The covariance of inferest rafe spreads with cnanges in

T

the safe rate of interest can potentially bpe used to uncover relevant featires of

the economy. It the spread contracts in response to an increas tie sale inter-

T2

est rate, this is evidence of a ctabilizer, i the spreac widens, then tnls

the presence ol an accelerator. The evicence pertaining to this covariance iz nob
conclusive.

In futurs work, I intend to constructh & guantitative mocel that s maore com-

"?JI‘IC@S, TRCDEY,

(- -

parable to & real sconomy. Such a mode. wolud INCOrPorats asse
and mnventories as well as a more plausrrie treatment of tae lapor marxes. Lhis
would enapie me 5o estimate the deep parameters of my mode. and polentialy

quantify the actual accelerator effects.




7. Appendix A: Analytic Derivations |

Combining squation (4.2) with (4.4) we gst:

e R 1 a0V ) ci,pﬁ‘ 1y

LVOd o Ow

Notice that for any variable z:

a1

so thatb:
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Combining tasse anc lactoring out /1, gives:

7

/- -

; PR 5 5 R U o g —

- Wit P
1.
N

Note thab:

Recealling the expression for

all d

SO voab:

f/;, ;Jif : 1 &L& . 2l rf)Z_\ H o
Gt = = == e 5 e
‘ K o or Lo L Op

which is rearranged to get equation (4.8).
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8. Appendix B: Numerical Model

The settings ror the parameters used in e monel are given in the
sanle below. I\Le; n mmd Lnat this is & oivariate normal in

.og returns : {11’ — m\fﬂ ¢ 80 that /. iz the mean of I T—— | ratner than the

thie Tog odd ratio and

mean of p.

T meters

) = -

Fp Y Yok
E.8074 O ‘ 0.0224 ¢ -0.2712
3.8651 ' -0.0816 ¢ 1.2030 | 0.01RC ~ 0.4872
2.7965 | 0.9374 | 52,4807 | 1.6458 1 09882

(Given the paramesters of the distribution. 'l;he mare mal dlwhmwl on Of 17
! 3 o

1= normally a
dis
cistribution &g tne sbrl

Zouted with mean g, anc variance o, I divide this margl
' :1p& . 1 take the .05 percentiles o

stribution into 20 cross sections or

1 the projects in a strip all have

H
i)
%)
o
9
[SH
[
o]
4]
E
=
CD
found
jm N
=8
fand
(r\

SaIme SuCCess DI Jba:)ility. So for instance, the drst strip will be characterized by
a rumber v = —5.0449 so that

‘The “mass” ror each strip is

Wit

fogly = [
Fxlp

and




Sonas disbrihublon

So that, corditiona: on the success propapility p, the conci

k=

Since there are 20 such cross-sections:

where

[ I U | Stk
wnere [ 18 toe pdl of the 5°

the normal density). Note that the da,malm for credit is not simply ths massg ©

people above the cutoff. They demand @ — w, units. Tn<= ehuwprwrc IS WOO GO

not activate tneir project will lend their lancr income. The supp.y of credit rom

the entrepreneurs who don’t invest (L.e. tnose pelow the cutox) s w,. Therefors
the demand ror credit by the enfrepreneurs is:

T

Ly=¢ ;f-i%‘;p*} + Lip

20 I’s and the

Given f,w,r, » one can construct f{r o}
value for £% I use MATLARB quadrature suocouiine
The solution proceseds by first performizg

T T e g Ao
o A RS Iollows: dince

w,r, o are implied by the steady stale cox

- S e
i R AN
4L BRLG IOTI RUP)

(¢ = 1...20). Use these to get p'i L) = £}

that p/{[{) = p. This is the unique eguii i ththiz & fand the ass
I,k#) the total capital stock and labor sy ] Ly tived agen‘i;s carn be

computed in & standard rashion,
With the steady state values compiets
describe the benavior of the system. Fa

= sguatic OIS can be log linearized §so
‘ ' g treated ser

The complete system is given by 55 equations in 05 variaples. [ne solution pro-

cedure is the Anderson and Moore (AIM) algoritor.
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Table 4.a%°

G

Increase in the Risky Rate due to a 1% Rise in the Safe Rate

b

AAA AA A BAA Tostrument®
Perfect Information: 1.005 1004 2.012  1.02

]

ot

Vodel

linear Relerst 078 ol
(.028) (032 (.037)
quacrabic 980 a2 O7F al’
£ o ;o
[\,U&- U) Loa U )
962

1

quadrabic- [sac/lag
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Standard ervors are in parentiesis.
Q : ) )
*The government spending variables are log

)

sed. as insiruments. ‘Hscal’ only includes

discount rate, as weli as al: fiscal policy variables
the fiscal policy variables. ‘all’ inciudes the federa. funds rate, the discount rate and dscal
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Table 4.b

Increase in the Risky Rate due to a 1% Rise in the Safe Rate

AAA  AA A BAA Instrument

Perfect Information: 1.005 LolZ o LoZE
Model
linear B81 B85 881 898 al:
(.044)  (048) (L067) (.068)
quadratic 810 824 L824 847 B
(.037)  (.043) (.060) (.063)
quadratic- iead/lag 796 Ro7 0 .80% o1z Al
(.039) (04B8) (.062) (.063)
linear 706 605 488 B fiscas
(109) (.LEO)  (.20%)
cuadratic 740 5 AT fiscal
(.102) N (201
quadrasic - lead/lag 917 933 fiscal
(175 (.303)

AT
4%




ki pipy )
S

7

DW

/ -

oure #1

» pu

F




6.02

0.015

c.orit

0.0C5y

G 20 40 60 80 100
Outpui

" 20 40 80 80 100

—

0 20 40 60 80 100
enfrepreneuriai capital

0.02 ™

o 20 40 60 50 100
"Safe/Risky”

Figure 2a

actual ;
0.01 — uarfect informaticr |

Output

J 20 40 G0 100
Spread

U . S O

e 40 G0 au 100
entrepreneuriai capital

0 20 40 50 80 100
"Safe/Risky”

Figure 2b




1!

i

i

|

|

- i
‘

|

|

0.013E ] . z : Py e ) ‘____;]
: ]

0.005 -

20,0050 |

-0.01

1
J 10 2U 30 40 5u Cu 70 10} U 100 1

0.4 A -

| N |
0.12+ N .

.
2.1H

|
0.08
0.06 - v 7

0.04 l

i

o . PN
&0 G 100 1

20 30 =0 50 60 70

Figure 3

10

(]




o

HONRIAID o/,

AP rmmmrermern PB2IAS YT o v o o -
o X
[ARES T
! P ( . ) 1

(pu

GR

19D dH) X9pul d "sA (vyg) praad

F 2ansi

S

Ty
puse}

<
=)
<

€0t

3.

P01

praIds




|
\
' | |
WIS |
oAl ; 2 \\/ I
0.1 — g otual
v o ’ - berfect information |
S - ' -C.AE = = ; |
oo 120 140 160 180 100 120 140 187 180
Output outpue |
0.1, . A . . 0.08 - S |
1y

430 120 140 160 180 oo 120 140 180 120
Detrended Output Defrended Cutput

: — : | 1

i .

35| ] L5 A {
‘ AN 7 N |
NV S TARN | / |
LM /N I C )N |

1) . L i i | .
C \ / ‘\ ,‘u// 'x\ / \'\\ | 0 "t ./ L \ i

’ / ! | FAY [ \

\\ / \ e/ e \j i \x\ ] N / \\ i

Y 050
l 1 ‘ | |
Al . ! A : L “

100 120 140 160 180 100 120 140 gie1e 180

6 ; L —— -
!! i >
4k N ! & I
i i 4 | jo
H S \ vl / \ b o
. I S o F
L | WA i [
ar o ey ! VA AN
o N AN op | VI b
ol LA TV RV A
{ N e } [ / | YA i
! N J / . / /
/ N } \ / ! Loy \\/
/ v/ ﬁ./ Yy \ [ AN y )
2k VoV L L
~ i i Ay
i | y
Vi j

4 i 3 : : ] L
100 126 140 160 18C Go 120 140 160 180
"Safe/Risky” "Safe/Risky"

Figure 5a Figure Sb ‘




