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Abstract

This paper studies quantitatively how intermediation s@dtect household consump-
tion loans and welfare. Agents face uninsurable idiosyticslnocks to labor productivity
in a production economy with costly financial intermediatand a natural borrowing limit.
Reducing intermediation costs leads to two effects: Hiosta given interest rate, borrowing
costs decrease, which improves the ability of agents to #fmmmsumption overtime. Sec-
ond, the demand for loans increases, which increases #regtrate. The aggregate welfare
gain of reducing intermediation costs from 3.927 percerg (&el) to 1 percent is about
1.14 percent of equivalent consumption in the baseline @ogrfor an endogenous interest
rate and and 1.90 for an exogenous interest rate. The gairistributed unevenly: house-
holds at the bottom wealth decile improve welfare by 3.96 au8® percent of equivalent
consumption, while those at the top decile have a welfane gffd.35 and 0.2 percent, when
the interest rate is determined endogenously and exoglmmspectively.
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1 Introduction

Financial intermediaries play an essential role in the eoon transferring funds from
agents who do not wish to use them immediately to those whoxgwpving the alloca-
tion of resources with consequences for efficiency and welfAs Hahn (1971) pointed
out, financial intermediation is not a costless activityudes real resources, such as labor
and capital, and governments often tax such activity. Thisegates a wedge between
the deposit and borrowing rates and consequently impleshibuseholds face different
interest rates, depending whether they are savers or bersown section 2, we provide
data on intermediation costs, financial intermediary taxesinterest rate differentials in
the United States and other economies, and explain our meeakintermediation costs.
This paper asks two positive questions: (i) What are the tpaéise welfare implica-
tions of intermediation costs? (ii) Are the welfare effeet®nly distributed across indi-
viduals with different levels of wealth? In order to addrédssse questions, we construct
a standard neoclassical growth model where individuals tatnsurable idiosyncratic
shocks to labor productivity, an endogenous borrowingtlismd costly intermediation.
Households smooth consumption over time by making depatst§inancial intermediary
in good times and by running down credit balances or gettiags in bad times. Inter-
mediation costs generate a wedge between loan and defesitwéth interest payments
on loans higher than the return on deposits. We assume tinateainediation is made by
financial institutions and therefore abstract from diremtrbwing and lending between
households. As in Martins-da-Rocha and Vailakis (2009), the intermegdizas a labor
intensive technology, maximizes profit, is remuneratedhgyrharginal product of labor,
and takes regulation as givérsee Hahn (1971), Diaz-Giménez, Prescott, Fitzgeraltl, an

Alvarez (1992) and Mehra, Piguillem, and Prescott (2000shmilar approaches.

1This is optimal, for example, when monitoring is costly ahdre is no double coincidence of wants.
Banks intermediate by bundling deposits together to maked@and diversify risk.

2Townsend (1978) and Greenwood and Jovanovic (1990) buddauies in which financial institu-
tions arise endogenously to share risk and smooth consomipyicollecting information, pooling risk and
allocating resources to high return investments. See asménd and Dybvig (1983), Krasa and Villamil
(1992a) and Krasa and Villamil (1992b).



Our goal is to analyze the effects of intermediation costagents’ intertemporal
ability to smooth consumption and insure against labornmeshocks. As a consequence,
we focus on unsecured consumption loans, e.g., personad,lcaedit card debt, lines
of credit, etc., and abstract from the effects of intermgoinacosts on entrepreneurship
and productivity. We discuss U.S. credit market data inibetasection 2. Unsecured
consumption loans, while only a subset of the total creditketa allow us to construct
a direct measure of intermediation costs for our quanigagixercise. In addition, the
fraction of unsecured credit over all credit in the data pdes another dimension on
which we can assess the performance of our model. Our asallgs allows us to learn
about the Bewley model.

We use our model to measure key statistics of the United Setenomy, including
intermediation costs, and perform counter-factual expents. Reducing intermediation
costs leads to two effects. First, for a given interest rdéereasing borrowing costs ex-
pands net borrowers’ consumption possibility frontierd amen current savers may bene-
fit (with positive probability they may need to borrow to smimoonsumption in the future
due to bad labor productivity shocks). Second, there is@inaat effect: lower intermedi-
ation costs imply an increase in the demand for loans, wlaides the interest rate. This
offsets part of the decrease in borrowing costs and alseases interest income, improv-
ing savers’ welfare. The net impact of these effects regquarquantitative analysis.

We interpret a reduction in intermediation costs as an iwgmeent in the financial
intermediation technology or a reduction in taxes on finalncansactions. The welfare
analysis focuses on stationary equilibria and transitidp@amics. The transition is slow,
and abstracting from it can lead to misleading welfare dat@mns. Also, mobility in
wealth means that comparing, for instance, the agent withanevealth in two stationary
equilibria may not involve the same household.

For the United States economy, we find three important gizding results. Firstly,
intermediation costs have a large effect on welfare. Theagesaggregate welfare gain

of all agents from reducing intermediation costs from 3.p&itent (United States level)



to 1 percent (the level observed in the 10th percentile ohtraas with the lowest inter-
mediation costs) is about a 1.14 percent consumption elguitvlmcrease in the baseline
economy. The indirect general equilibrium effect is alsbstantial. When we assume
that the economy is integrated in the world capital marked, lzence the interest rate does
not adjust after a change in intermediation costs, the agégewelfare effect is larger,
about 1.90 percent of consumption equivalent to the baselionomy (a 66 percent in-
crease over the endogenous interest rate case). Whenehesimate is endogenous, the
lowest wealth decile has an average welfare gain of 3.9@&péenf baseline consumption,
while the highest decile has an average welfare gain of Hgu®B5 percent. Therefore,
inefficient intermediation affects heavily poor houselsdliat face bad income shocks.

The welfare effects of intermediation costs are not lineat depend on the level of
interest rate differentials. To illustrate this, in sent#.3.2 we calibrate the model to the
Mexican economy, which has an observed measure of inteati@alicosts that is about
65 percent larger than the United States. Surprisinglyatigregate welfare effects of
reducing intermediation costs from the Mexican level (6e5cpnt) to 1 percent is not
substantial, only about 0.34 percent of consumption etgrvan the baseline economy.
This occurs because when intermediation costs are sufficigigh, agents do not borrow
to insure against income shocks and instead accumulates agself-insure. The direct
effect of a decrease in intermediation costs has an impachina few households at
the bottom of the wealth distribution, but the welfare efffex these households is still
substantial (average welfare increases by 2.66 percerdnsuenption equivalent to the
baseline level for agents that are in the lowest decile oiwbalth distribution).

The quantitative effects of intermediation costs on thditsaf agents to use con-
sumption loans to insure against labor income shocks andsbeciated welfare conse-
guences have been largely neglected. An exception is CHi&\dmalley (1999), but they
use a two period exchange economy, while we consider antmfiarizon production
economy and use standard calibration techniques. A relatzdture studies the im-

pact of financial reform on long run productivity and econognowth (e.g., Amaral and



Quintin, 2005; Antunes, Cavalcanti, and Villamil, 2008;s@a, Clementi, and MacDon-
ald, 2004; Erosa, 2001; Erosa and Hidalgo-Cabrillana, ®0Jur positive question is
related to this literature, but we focus on the effects afiimtediation costs on consump-
tion smoothing and welfare, rather than on entreprenepiesid economic developmeht.

This paper is also related to a large literature on supplg-sconomics. For exam-
ple, Lucas (1990) found in a neoclassical growth model widmbgeneous agents that
eliminating capital income taxation results in a welfarengecross steady-states of over
5 percent of baseline consumption, and about 1 percent waesitional costs are taken
into account. In a model similar to ours with heterogenoweégy Aiyagari (1995) shows
that cutting the income tax to zero might lead instead to avelfosses, since capital in-
come taxation can bring the interest rate close to the ratienef preference and affects
agents differently. In a homogeneous agents environment, Lucas (2000) showthéha
welfare gains from reducing inflation from 10 percent to Ogsigalent to an increase in
consumption of slightly less than one perc&irosa and Ventura (2002), however, show
that although aggregate welfare effects of moderate iofiare small, there are important
distributional effects: poorer agents are negativelyciéfe by inflation, but richer agents
have welfare gains.Our results show that for the United States, the welfaretffef re-
ducing intermediation costs are substantial when comparether supply-side reforms,
with poor households benefiting most.

The paper proceeds as follows. Section 2 contains factstermediation costs and
interest rate differentials. Section 3 describes the madeldefines the competitive equi-
librium. Section 4 calibrates the model and performs podiggeriments to evaluate the

welfare effects of changes in intermediation costs. Sediooncludes.

3Intermediation or transaction costs have also been usedptaie various asset pricing puzzles, such
as the equity premium puzzle (Mehra and Prescott, 1985).f@ei@stance, Aiyagari and Gertler (1991).

4In a related article, Van den Heuvel (2008) shows that théanekffects of bank capital requirements
in the United States might be substantial. Souza-Sobri2@dQ) studies the welfare effects of mandatory
reserves and selected loans in Brazil, and finds large daawdiwelfare implications of such policies.

5See Chari and Kehoe (2000) for an overview of the effects pitasincome taxation on the economy.

6Cavalcanti and Villamil (2003) show that in the presencegfdavasion moderate inflations can generate
welfare gains instead of losses.

’See also the literature on the welfare gains of eliminatingjriess cycles fluctuations (e.g., Alvarez
and Jermann, 2004; Lucas, 1987; Storesletten, Telmer, armhY2001, among others.).



2 Intermediation Costs and Interest Rate Differentials

This section reports measures of intermediation costsraackist rate differentials for the
United States and other economies. In the standard Belwdglraggents borrow and lend
directly and such activity is costless. However, financiggimediation entails transaction
costs to process applications, verify information, tagesl so on. We measure intermedi-
ation costs directly, but first comment on an alternativaepgh — the net interest margin,
which is related to the wedge between borrowing and depaigsr Demirgic-Kunt and
Huizinga (1999) show that the net interest margin can berdposed into the sum of
after tax bank profit, overhead costs, loan loss provisiand,taxes, minus non-interest

income, all divided by total assets:

NIM =

After tax profitsJr ovC N LLP N Taxes M

TA TA TA TA TA
We construct a direct measure of intermediation costs basewerhead and bank taxes
instead of an indirect measure based on interest rate spf@aiivo reasons: (i) no other
measure of intermediation costs for unsecured consumfaérs only is available; and
(i) interest rate spreads contain bank profit, default,r@sid “other activities” that are not
relevant for our modél. We now focus on our measures, overhead costs and taxes over
total assets.

Figure 1 panel (a) reports financial intermediaries’ namest expenses (i.e., overhead
costs) relative to total assets in the United States fron® 102008. This corresponds to
salaries and benefits paid by banks, as well as banks’ expesesion capital and services,
such as advertising, data processing and consulting. Térage value from 1999 to 2008
is 3.365 percent of total assets held by financial instihgid his is a significant amount,
since, as Mehra, Piguillem, and Prescott (2009) reportatheunt intermediated in 2007
was about 1.72 times the Gross Domestic Product and dataMmational Income and

Product Accounts (NIPA) show that the value added of the Gizusector as a share of

8We assume free entry (hence economic profit is zero), defaolifset by loan loss provisions, and
abstract from the “other activities” in NIl (gains in foreigxchange holdings, fiduciary services, etc.)
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Figure 1: Panel (a): Nointerest expenses (NIE) relative to totaltag3é\) and taxes relative to
total assets. Panel (b): Interest rates on financial intéiamies assets and liabilities. Source: The
2009 Federal Reserve Bulletin (Bech and Rice, 2009, pagetaBi A.1).
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GDP is over 7 percent. This figure also reports taxes paid hiksaver total assets and
the average value from 1999 to 2008 is about 0.562 percentaifdssets. Therefore, the
average sum of taxes and noninterest expenses of finan@aiiediaries in the United
States is roughly 3.927 percent of total banks’ assets. |Ranef figure 1 shows that
when we consider all financial intermediaries assets afditias in the United States,
the average value of the wedge between deposit and borrgateg from 1999 to 2008
is over 3.5 percentage points and highly persistent, camgigith our measure.

As mentioned in the introduction, we model unsecured compsiam loans, which are
only a small fraction of all loans. Federal Reserve Stat@diRelease Table G.19 on con-
sumer revolving credit outstanding, which excludes loausised by real estate and other
secured loans (e.g., automobile loans), shows that uresgttaans are roughly 7.7 percent
of output in the United States - this is the average value 208¢ to 2008. As we shall
see in the calibration, our model produces an estimate ttodes number and does not
overestimate borrowing. The Bewley model with a naturakdemg limit but no inter-

est rate wedge, however, produces a much larger figure fecunsd loans. Therefore,



the introduction of a wedge between the deposit and borigvates improves the ability
of Bewley models to match household consumption loan datath&rmore, the wedge
for unsecured loans is larger than for total intermediasetsand liabilities: Table G.19
shows that the average interest rate on (unsecured) cegditaans is roughly 12 percent
per year, which is about 8 percentage points above the aveiepsit raté. As a con-
sequence, we might underestimate intermediation costsrfeecured household loans,
since total assets is too broad a measure, e.g., securiteggoaernment bonds seem less
likely to require the same resource expenditures as makanglto individuals®

Figure 2 (a) graphs overhead costs over banks’ total assetsis/per capita GDP
for selected countries and shows that intermediation cost@sured by overhead costs
are negatively related to per capita income. This is anasterg relationship, but as we
made clear in the introduction this is not the focus of thisckr. Antunes, Cavalcanti,
and Villamil (2008) and Erosa (2001) address this issueur€id. (b) plots overhead costs
over time for three countries and shows that on average tleeyoaghly 6-7 percent in
Mexico, 3.5 percent in the United States, and about 1 perndn¢land. Barth, Caprio,
Jr, and Levine (2006) show that differences in overheads@isbss countries can be ex-
plained by banking sector policies and regulations, sugkstsictions on bank entry and
activities, government ownership of the banking industrg private monitoring of banks
through information disclosure rules. We recognize thaingfing some of these policies
and institutions might be difficult, since they reflect stg®e preferences about the role
of government and there are strong vested interests bdiena tHowever, our paper is a
positive study of the quantitative impact on consumptian®and welfare of such bank

policies and taxes, and the regulatory and supervisoregiies that affect bank efficiency.

9The wedge between deposit and loan rates is persistent Witibed States. Using data for the 1980s,
Diaz-Giménez, Prescott, Fitzgerald, and Alvarez (1882 that for collateralized loans the average inter-
est rate is nearly 4 percentage points higher than the retubrank deposits and for uncollateralized loans
the spread exceeds 10 percentage points.

100ur estimate for intermediation costs is consistent witeotsources. Data reported from Beck,
Demirgiic-Kunt, and Levine (2000) show that overheadsoser total assets in the United States is 3.4
percent and Demirgiic-Kunt and Huizinga (1999) show tleatkis’ taxes over total assets is 0.5 percent.
Using these indirect sources would lead to intermediatmstcof 3.9 percent. Using numbers reported
by Evans and Schmalensee (1999) on the net cost of servicaugiats, Athreya (2002) sets the value of
intermediation costs in the United States to be 3.4 perogrith is also close to our calibrated value.



Figure 2: Panel (a): (Overhead costs)/assets and GDP per capita.olitidirse corresponds to
the best second order polynomial fit. Panel (b): (Overheatspassets in Ireland, Mexico and the
US. Source: World Development Indicators and Database oan€ial Structure and Economic
Development. Updated data from Beck, Demirgiic-Kunt, laedne (2000).
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There are three sectors in the economy: households, baraadgroduction. There is a
continuum of infinitely-lived households, who ae-antedentical and face idiosyncratic
shocks to their labor productivity, but there is no aggregatcertainty. Banks’ only role
is to intermediate among households, and intermediationsfly. The production tech-
nology exhibits constant returns to scale. The produced gan be used for consumption

or investment. Below we describe the economy in detail.

3.1 The production sector

In any time period;, a production technology converts capital/, and labor,V/, into
outputY; according to:

Y= (K)* (V). (1)



Parametery € (0, 1) is the capital income share. Capital depreciates atirate(0, 1)
per period. Households competitively rent units of effitiabor and capital to firms and

input rental prices are given by their net marginal procigti

we = (1= a)(K)* (V)™ (2)

re = a(KY) () 3)

Because the production function is homogeneous of degreegpoofits are zero and firm

ownership is unimportant.

3.2 The banking sector

Due to large monitoring costs agents do not write contraicectly and banks interme-
diate among households. Banks lend to households that wisbrtow, accept deposits
from those that wish to save, and bundle small depositstegéd make loans. In period
t, let D? be households’ deposits aid be loans, withip ; andiy,; the respective inter-
est rates on deposits and loans. tetpresent the tax paid on financial intermediation.
We use a financial intermediation technology based on MadaRocha and Vailakis
(2009). They assume that financial intermediation is labtensive and that intermedi-
ation is remunerated by the marginal productivity of labBanks may also use capital.

Define the intermediary technology by the following Leohfienction:!!

Ly =n~' min{v K}, N} 4)

Parameter,~! > 0 measures intermediary efficiency. A smalimplies that banks are
very efficient in intermediation. Whepgoes to zero, banks do not need labor and capital
to intermediate among households. Parametéiis the importance of capital relative to

labor in the intermediary technology. Assume there is frgeyanto the banking sector.

\We calibrater and find that labor is about three times more important thaitaan the intermediary
technology, confirming Martins-da-Rocha and Vailakis @@labor intensity assumption.
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The problem of the representative bank is to choose deplmstss, labor and capital

(D!, LY NP, K?P) to maximize profitt2
max{ (1 +ip;) L — (1 +ips) D! — 7L} — w, N} — r, K},
subject to
DY>0, DY > L) >0, andL! = n "' min{r 'K} N}

Free entry and competition in the banking sector imply zeoditgn equilibrium. Thus,
ire —ipy =T +n(w +vr) =7 (5)

The wedge between lending and deposit rates can be decodnptséwvo factors:
1. intermediary taxes:; and
2. overhead costsi(w; + vry).

Equation (5) shows that the wedge is determined endoggnbygbolicy parameter,

technology parameters v, and factor prices.

3.3 The household sector

Households inelastically supply one unit of labor per pgrand face idiosyncratic shocks
to labor productivity. A household with shoek € Z receives labor income, z;, where

z; follow a finite state Markov process with suppdétand transition probability matrix
P(z,2") = Pr(z41 = 2|2 = z). The Markov chain generating has just one ergodic set,
no transient states and no cyclically moving subsets. Hmldereferences are defined

over stochastic processes for consumptigrand given by the following utility function:

Fo [Zﬁtu@t)] . Be(0.1) ®)

2Notice that there is no uncertainty at the aggregate level.

11



One-period utility, with inverse intertemporal elastyotf substitutiord > 0, is

3.3.1 The credit market and budget constraint

Agents own capitali;, make depositsi;,,, and get loand,_; from financial intermedi-
aries. Aloan is a promise by a household in petied to pay back 1+, )/, to the bank

at the beginning of periot] against the immediate delivery by the bank to the household
of ; units of final good. A deposit is a promise by the bank to delj¥er ip ;)d; units of

the final good at the beginning of perio@gainst a deposit by a householddpiunits of

final good during period — 1. Let~, denote lump-sum transfet$.Competition among
banks drives interest raig , to a level such that households are indifferent between mak-
ing a deposit or investing in capital. One unit of consumptiood invested in capital in
periodt — 1 yields1 + r, — ¢ units of the consumption good in periodIf households
deposit one unit of consumption good in period 1, they will have availabld + ip

units of consumption good in peridgd Therefore:

Tt—éziD,t. (7)

If wedge 7; is positive and agent net worth,; is negative, therk,,; + d;.;, = 0 and
ly+1 > 0; likewise, a1 > 0 impliesl,;; = 0. Using this fact and arbitrage condition (7),

the agent’s budget constraint can be written as

e+ a1 < a(14145) + weze + Y (8)

where

i’;(at) = 7:D,t -+ ﬂf(at < O)

13The lump-sum transfers are important in the welfare catmra. We assume that intermediation costs
are redistributed back to households. Therefore, welfarelers indicate only the inefficiency generated
by costly intermediation, which affects agents’ abilitysitmooth consumption over time.

12



Indicator functionZ (a; < 0) takes value 1 if;, < 0 and O otherwise. Agent position in

periodt is entirely described by asset holdings and current laboelsh; = (a;, z;).

3.3.2 Borrowing limit and households’ problem

In order to avoid the no-Ponzi game scheme, we follow Aiya(f894) and consider
the natural borrowing limit# Aiyagari (1994) defines a “natural” borrowing limit where
in an agent’s worst possible statg,interest payments do not exceed labor income (i.e.,
current debt can at least be rolled over after a long spetwfdroductivity shocks). Let

2 be the agents’ worst possible state. Then the natural borgdvmit is given by:

NB _ Wit1452
S e jz—; i:o(l + Zth+1+3)‘

We assume a very large upper bound for asget3,Define X = [¢,a] x Z and let
x be the associated Borelalgebra. For eacl® € y, \(B) is the mass of households
whose individual state vectors lie i8. An agent’s value function depends on the current
idiosyncratic state and aggregate variables such as the avainterest rate, which are af-
fected by the current measuke To compute this measure in the next period, households
must know the current period’s entire measiyeand an aggregate law of motion, which
we callH, suchthat\,.; = H()\;). We will defineH (-) shortly and use standard dynamic
programming notation to denote future variables (e/g= a;.1 and\ = H(\)).

The value function of a household with net woatand labor productivity is defined

by the following maximization problertf:

v(a,z,\) = maz}x{u(a(l + i) +wz+vy—d)+ BEp, 2 N)|z]} 9)

4We also used an endogenous borrowing limit, as in Kehoe avid& €1993) where agents always keep
promises in equilibrium. The welfare implications of intexdiation costs are roughly the same. We report
only the natural borrowing limit, but endogenous borrowlingt results are available upon request.

15Such that ifa; > @, then agents choose to decrease asset holdingsyi.¢.< @.

1%Here we use budget constraint (8) in the one-period utilityction.

13



subject to the natural borrowing limit

a' > a"". (10)

3.4 Equilibrium

Letz = (a, z) be the individual state vector of a particular agent. Thécgdlnction as-
sociated with problem (9) i8' = h(z, A). Given policy functiom.(z, \) we can compute
I' = hy(xz,\) andc = h.(z, \). DefineQ(z, A, B; h) as the endogenous transition prob-
ability of the households’ state vector, which describesgrobability that a household
with statex = (a, z) will have a state vector lying i3 next period, given current asset

distribution\ and decision rulé. Therefore,

Q(z, A\, B; h) = Z Pr(Z € Z|z).

(h(z,\),2")EB

The aggregate law of motion implied by transition functi@ris an objectl’(\, @) that

assigns a measure to each BorelBewith \'(-) = T'(\, @)(-), computed as

T()\,Q)(B):/XQ(Q:,)\,B;h)d)\. (11)

YSinceX = [a,a] x Z is bounded, value function(a, z, \) is a contraction mapping. Thus, there is a
unique fixed point such thata, z, \) is the solution of (9).

14



The resource constraint and market clearing conditionk#ors, capital and labor are

K = K'+K° (12)
N = NY4+N° (13)
/hc(x,)\)d)\JrK’JrT/ hi(z, N)d\ = A(KY)*(NY)'™ +(1-6K (14)
X X
/ hy(z, \)d\ = (L°Y (15)
X
/ h(z, \d\ = K’ (16)
X
/ 2\ = N. (17)
X

Equation (16) takes into account that loans and depositsuidéd zero. Moreover,

y /X A= /X hulz, A, (18)

Definition 1 An equilibrium is a vector of pricegw, r,ip,i;) and a pair(h, H) such
that: equations (2), (3), and (5) are satisfigdis the policy function associated with (9)

givenH; H(\) coincides witHI'(\, @); all markets clear; and (18) holds with equality.

Definition 2 A stationary equilibrium is an equilibrium where the proliép measure\

is stationary, i.e.A(B) = T'(\, Q)(B) forall B € y.

4 Quantitative experiments

The purpose of the quantitative analysis is to assess ncafigrine impact of intermedi-

ation costs on welfare, including distributional effeci$e exercises require us to cali-
brate the theoretical model (i.e., determine values fot afsgarameters for preferences,
technology, the stochastic process on labor productigitg intermediation costs). We
choose parameter values consistent with empirical obsengin the United States and
then perform counter-factual analysis by investigatirgeffects of alternative interme-

diation costs on the economy and welfare.

15



4.1 Calibration and computation

We now describe how parameter values are set. The modetpsrome year.

Utility and Production Technology: Risk aversion coefficierttis set at 2.38 consistent
with micro evidence in Mehra and Prescott (1985). Utilitgatiunt factors and depre-
ciation rated are chosen jointly such that the real risk free interestisafpercent and
the capital to output ratio is 3, numbers consistent withUhéed States economy (see
Castafieda, Diaz-Giménez, and Rios-Rull, 2003). Wainbt= 0.962 andd = 0.08. The

capital income share is set to 0.30, which is in the range estimated by Gollin (3002

Stochastic process on labor productivity: We follow Heathcote, Storesletten, and Vi-
olante (2008) and assume that the labor process is a comgposita permanent and a

transitory component, such that:

In(z) = uy + €

Up = PU—1 + Vg,

wheree; andwv, are drawn from identically independent distributions witean zero and
variances? andc?, respectively. Using United States data, Heathcote, Siiten, and
Violante (2008) estimate the persistence parameter to le &mp = 0.973 and the aver-
age variance from 1985 to 2000 of the transitory componeshstochastic component to
be equal tar? = 0.0728 ando? = 0.0176, respectively. We use identical numbers for our

labor process. We approximation each component with a Meckain with 7 states.

Intermediation costs: We use the direct measures described in section 2 to estimate
intermediation costs. Bech and Rice (2009, page A88, taldg ghow that in the United
States the average non-interest expenses over assets 988rtd 2008 is about 3.365

percent. In our model this corresponds to overhead costsfthren (w +vr) = 0.0365.

8The public finance literature has long recognized (e.g.gkind Rebelo, 1990) that the welfare effects
of public policies critically depend on the elasticity oténtemporal substitution (EIS), whefe= +S
Appendix A contains sensitivity analysis with respect togpaeters.
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Table 1. Parameter values, baseline economy.

Parameters Values Comment/Observations

0 2 Risk aversion coefficient based on micro evidence in MehdaRrescott (1985

e

0.30 Capital income share based on estimations by GolliaZp0

0.962  Discount rate of utility such that real interest rateisk free asset is 2%

0 0.08 Capital depreciation rate such that capital to outgtin is % =3

p 0.973  Persistence parameter of the labor process estitmated
Heathcote, Storesletten, and Violante (2008)

o? 0.0728 Variance of the transitory component estimated by
Heathcote, Storesletten, and Violante (2008)

o? 0.0176 Variance of the persistence component estimated by
Heathcote, Storesletten, and Violante (2008)

n 0.026  Calibrated to match banks’ noninterest expensesotadiassets
based on Bech and Rice (2009)

v 3.017  Calibrated to match banks’ expenses on capital ovessha
expenses on labor, based on Bech and Rice (2009)

T 0.00562 Bank taxes over total assets based on Bech and Ri2@)(2

They also show that expenses with occupancy (fixed assetsegpenses with salaries,
wages and employee benefits is roughly 0.27 from 1999 to 2@0i8h implies thaf% =
0.27.1° This implies that in equilibriumy = 3.017 andn = 0.026. Finally, the same
study reports that the average value for taxes over totetsagsid by banks during the
same period was 0.562 percent, which implies that 0.00562. The total level of
intermediation costs in equilibrium is therefore equat te 0.03927.

Table 1 summarizes the parameters and how they were selected

4.2 Baseline economy

9This is the ratio of’f]{ﬁf = ng’ﬁb = TZ—” = 0.27. Noninterest expense also contains a third
category (other), which includes a wide range of items thahat reported separately, such as expenses for
advertising and marketing, data processing, and congulife assume that the ratio of expenses for capital
and labor for this third category is similar to the remainhapinterest expenses. Results are not sensitive

to small variations inv.
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Table 2: Selected statistics: US data and benchmark. Data for the é#ilwand income distribution are from Castafieda, Diemé@Bez, and Rios-Rull
(2003). The data on unsecured consumer debt outstandinguatgit are from the Federal Reserve Statistical Releadse 15.19. Percent of households

with negative net worth is from the 2007 Survey of ConsumasnRces.

Capital- Debt- Percent of Wealth Income Percentage wealth
output output  households with Gini Gini in the top in the batt
ratio ratio  negative net worth (%) (%) 1% 5% 10% 20% 20% 60%
US data 3.0 7.7% 6% 78 63 29.6% 54.0% 66% 79.5% -04% 7.1%
Model (baseline) 3.0 1.3% 10% 71.6 42 10% 34% 52% 74% -0.1% %8.4
7=3.927%
Model,7 =0 291 49% 44% 86.1 42 13% 43% 66% 90% -10% -12%
Bpaseline
Model,7 =0 3.0 14% 35% 80 42 12% 40% 60% 81% -3.8% 0.4%

B =0.964




This section analyzes properties of the baseline econoralgle2 reports statistics
for the US and model economy. Observe that the model undegdss the wealth and
earnings Gini index, but notice that in the model all inegyalomes from idiosyncratic
shocks to labor productivity, while in the data part is alse ¢l observed differences in
individual characteristics, such as schooling and expeée Since the model abstracts
from such households characteristics, it should yield towequality than in the data.
The model also misses the top tail of the wealth distributidhe first row of table 2
shows that in the data, the top 1 percent of households ha@g2gecent of all wealth. In
the baseline model, the top 1 percent of households holdighpercent of total wealt?.
The baseline model does a good job at the lower tail with hoalge at the bottom 20
percent of the wealth distribution holding about -0.4 ohatatealth in the data and -0.3
percent in the model. Households at the bottom 60 percedtdtmbut 8 percent of all
wealth in the data and 7 percent in the model.

Interestingly, the model with intermediation costs doesuglmbetter job at the left tail
of the wealth distribution than the model without internagain costs (third and fourth
rows)?! This occurs because there is much more borrowing in the mwitlebut inter-
mediation costs than there is in the data. Some studies (gagtafieda, Diaz-Giménez,
and Rios-Rull (2003) and Huggett (1993)) useaaikhocborrowing limit to match the
lower tail of the wealth distribution. Our exercises showtth similar outcome can be
achieved by using a positive wedge between the deposit amoviog rates. However,
the model with a positive wedge still misses the concemtnatif wealth in the upper tail

of the wealth distribution, as in “standard” Bewley mod&ls.

20Quadrini and Rios-Rull (1997) and Castafieda, Diazédiez, and Rios-Rull (2003) note that this is
a common feature of neoclassical growth models with hetaregus agents and uninsurable idiosyncratic
shocks to earnings. Quadrini (2000), for instance, shoatsthtrepreneurs accumulate more assets because
they face risk associated with business activities anddrigeturns on savings than workers. Therefore,
entrepreneurs play an active role in shaping the top tahefiealth distribution.

21The difference between the third and fourth rows is the failtg: In row three, we use all parameters
of the baseline economy reported in Table 1, exceptfavhich we set to zero (i.er; = 0 andn = 0); in
row four, we also sef to zero, but we adjust the subjective discount factor suahttie capital to output
ratio is similar to the one in the baseline economy.

22When parameter in the stochastic process for labor productivity is smaten the).97 value we use,
the fit of the wealth distribution improves. However, thedaprocess is usually very persistent, sometimes
approaching a unit root.
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In our model, banks play a standard role: they accept depasii make loans to
households. Because the loans in the model are unsecuesd,libnk assets correspond
to a small fraction of all loans in the data. It is importardtttve do not overestimate such
loans in our baseline economy, otherwise, we might ovenesé the effects of interme-
diation costs on welfare. Section 2 reports that consumervieg credit outstanding,
which excludes loans secured by real estate and other selmaes (e.g., automobile
loans), is roughly 7.7 percent of output in the United Statasour baseline model, the
ratio of unsecured debt to output is about 1.3 percent. Imtbdel without intermedi-
ation costs, outstanding unsecured consumer debt is npdghdr 13 percent of output,
depending whether we adjust or not the subjective disca@aotbf to match the capital to
output ratio (see table 2). In addition, data from the 200&&uof Consumer Finances
(SCF) show that roughly 6 percent of all households havetivegaet worth. In our
baseline economy about 10 percent of households have aveegsset position. How-
ever, in the data due to, for instance, liquidity issues, stwwuseholds with positive net
wealth also rely on unsecured debt to smooth consumptiosfaoeks. In fact, according
to the 2007 SCF roughly 46 percent of all households havaanding credit card debt.
Therefore, our model does not seem to overestimate unseconsumer lending.

In summary, a change in intermediation costs has two effectirect effect on the
cost of borrowing and an indirect effect through generalilégiium price adjustments.
When intermediation costs are reduced, for a given inteatst the net borrowers’ con-
sumption possibility frontier expands, since it is cheapdoorrow to smooth consump-
tion over time. Even net savers might be affected by thisctieéfect, since in period
they face a positive probability of becoming a net borrowethie future. In addition to
this direct effect, there is an indirect one: lower intermaédn costs imply an increase in
the demand for loans, and therefore the interest rate figes affects all agents, increas-
ing borrowing costs and the return on deposits, and implfed & the capital to output
ratio and wages. Wealth becomes more unequal. See rows thtbi@e of table 2.

We focus solely on the effects of intermediation costs oneansed consumption
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borrowing and abstract from entrepreneurial activitiebug, changes in intermediation
costs have relatively small effects on long run output. Resuight be different if en-

trepreneurs are credit constrained and intermediatiots @ffect their ability to borrow.

Antunes, Cavalcanti, and Villamil (2008), for instancepwhthat intermediation costs
have a negative effect on entrepreneurial productivity amgbut even when the inter-
est rate is endogenous. When entrepreneurs rely on bank fogroduce (rather than
retained earnings or personal funds), intermediationscosty decrease firm size and

productivity.

4.3 Welfare
4.3.1 The United States

We now analyze the quantitative welfare implications oéimediation costs in the United
States. We measure the welfare implications by the averagegment consumption sup-
plement (e.g., Lucas, 1987) that makes households in aroegowith benchmark in-
termediation costs (3.927 percent) as well off as in an exynwith no intermediation
costs. If intermediation costs were zero, banks would netlirte use labor and capital
to intermediate among househofdsWe also evaluate the case in which intermediation
costs are reduced but still positive.

One caveat is important: In evaluating the welfare effe€istermediation costs we
cannot focus on steady-state equilibria. The median adgeninstance, in the initial
stationary distribution is not necessarily the same medgent in the final stationary
distribution, and this is true for all agents ranked acawgdio the wealth distribution.
There is social mobility in the economy and comparing valuections of two different
steady-states for agents at the same point of the wealtibdisbn might be misleading.
We calculate each agent’s value function considering #esition from one steady state

to another. This guarantees that we are evaluating the iwelfiathe same agent with

23We setr = n = 0. This experiment approximates the smallest overhead ¢@s2@ercent observed
in the sample, in Ireland in 1994 (see Beck, Demirguc-Kand Levine, 2009) and provides a check on
our model (i.e.; = 0 shuts down the wedge friction and returns us to the “staridadley model).
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and without a policy chang&. Also, 7L is redistributed back to households as a lump-
sum transfer, isolating the effect of the inefficiency geed by costly intermediation on

welfare, which affects agents’ ability to smooth consumpiver time.
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Figure 3: Transition from baseline economy & 3.927%) to an economy with zero intermedi-
ation costs. Left graph: Interest rate. Right graph: Perogimdividuals at lowest asset level.

The left graph in figure 3 plots the adjustments of the intera® from the baseline
economy to an economy with no intermediation costs. As dised previously, the inter-
est rate rises when intermediation costs decrease beckhigher demand for unsecured
loans. The right graph in figure 3 shows the percentage ofichatals with the lowest as-
set level. This is the group of households that are credistained. Wherr decreases,
the borrowing rate decreases, which makes borrowing aingtrless tight. This im-
plies that the percentage of households at the lowest &ssttdecreases and with a zero
intermediation cost, this percentage is almost null.

Figure 4 displays a three dimensional graph of the welfanesgaf decreasing inter-

mediation costs from 3.927 percent to 0. The welfare gaiearthez-axis while the

241f the transition from one stationary equilibrium to anatisefast, one might abstract from transitional
effects. However, the graph on the left in figure 3 shows thiatkies about 12 years for the interest rate to
reach about 85 percent of the distance between the first armbtiond steady-state values.

22



o
w
a

\

o
w

o
N
o

\

welfare gain
o
N

\

o
-
5}

\

o
-

\

o©
=]
a

100

60

assets (a) wage (w2)

Figure 4: Distribution of welfare gains: change intermediation sdsbm 3.9% to 0%

x-axisandy-axis contain the labor shocksu¢) and agent net worthau}, respectively®
Qualitatively, all agents have positive welfare gains.Bating costs are lower since the
lending rate decreases from 5.95 to 2.29 percent. Thisaserethe ability of agents to
smooth consumption over time, which increases welfare niytio the lower tail of the
wealth distribution, but even for agents with positive neirti2® Additionally, a higher
interest rate increases income from depd¥itghich increases welfare in the upper tail of
the wealth distribution. In the lower tail of the asset disition, as productivity shocks
improve, welfare gains are reduced. In the next section vilede@compose the overall
welfare effect of intermediation costs into a direct effeet a general equilibrium effect.
Quantitatively, the welfare gains are larger for agenthwieégative net worth and
persistently bad labor productivity shocks. Table 3 partréports the average welfare
gain per income percentile. For agents at the bottom detieealth, average welfare

gains from reducing intermediation costs from 3.927 to @et are roughly 7 percent

25\We use the shocks and the net worth of the each agent in tregmfore the policy change.

26There is a positive probability that an agent with positiveaith might experience negative labor shocks
resulting in negative net wealth.

2'The deposit interest rate increases from 2.02 to 2.29 percen
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Table 3: Welfare effects: United States

Average welfare gain
Average welfare Wealth percentile
gain 10% 25% 50% 75% 90%

Benchmarky, = 3.927%

Part (a): Endogenous interest rate
7=0% 2.05 7.02 317 060 025 0.72
T=1% 1.14 396 173 041 021 0.35

Part (b): Exogenous interest rate
7=0% 2.97 7.83 438 166 053 0.18
7=1% 1.90 5.87 3.07 118 049 0.2

of baseline consumption. However, welfare gains are sobataven for agents at the
top of the wealth distribution. At the top decile, the averagelfare gains are about 0.72
percent of baseline consumption, which is higher than tleeaae welfare gains of those
at the top 25 percent of wealth. The average welfare gairsdfeseholds with the median
level of wealth is roughly 0.60 percent of baseline consuompt

Table 3 reports an average welfare measure, a weightedgavefahe welfare gains
of all agents in the econoni§,which is about 2.05 percent of consumption equivalent
of the baseline economy whendecreases to 0 percent, a substantial measure. We also
calculate the welfare gains for the case when intermediatosts decrease to 1 percent
instead of 0 percerif. In this case, we decreasdrom its baseline value of 0.562 percent
to 0 and change, such that overhead costs over total assets (+ vr) = 0.01) is

equal to 1 percen This is similar to a boost in productivity in the intermedjiaector.

28We could instead calculate an “aggregate value functiord agighted average of the value function
of each agent. Then, we could calculate the aggregate cqtgumequivalent for the baseline economy
and for the economy after the policy change. The welfaregjaithis case are somewhat larger, so we use
the method described in the text. For instance, the aggregglfare gains using this alternative measure is
about 3.88 percent whendecreases from its baseline value to zero.

2%Data from Beck, Demirgiic-Kunt, and Levine (2009) show, ifsstance, that from 1993 to 2006 the
average overhead costs over total assets was less tharehtjertreland. Moreover, the average value for
the 10 percent of countries with the smallest cost is 1.1qygrc

30We could also keep at its baseline value and changsuch that- 4 n(w + vr®) = 0.01. Results are
roughly the same.
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Results are reported in row two of table 3, part (a). Welfai@gare not as large as when
intermediation costs decrease to 0 percent, but they dreswdbistantial. The average
welfare gain is about 1.14 percent of consumption equitdtethe baseline and welfare
effects are large in the lower tail of the wealth distribatid he bottom decile of wealth

has an average welfare gain of 3.96 percent of consumptigimatgnts*
Welfare decomposition

As explained previously, there are two effects on welfaterad change in interme-
diation costs: A direct effect and a general equilibrium .omtere we decompose the
welfare change into these two effects. For a given inteegst when intermediation costs
decrease households’ ability to smooth consumption oxes tmprove. There is also an
indirect effect on price adjustment since lower intermedracosts increase the demand
for loans and therefore the interest rate. Such adjustnuéfsist in part the benefits of
lower intermediation costs for those with negative net wedlut they increase interest
income for those in the upper tail of the wealth distribution

Table 3 part (b) reports the welfare gains from reducingrmealiation costs for an
exogenous interest rate. At the aggregate level, welfdares gae about 45 and 60 percent
larger for an economy with an exogenous interest rate themftbr an economy with en-
dogenous price adjustments when intermediation costedserfrom the baseline value
to 0 and 1 percent, respectively. Figure 5 shows the averaffare gain for each asset
value when the interest rate is exogenous (dotted line) addgenous (solid line), and
intermediation costs decrease from the baseline levertoprcent. For the lower tail of
the wealth distribution, welfare gains are larger when ttierest rate is exogenous, but
for the right tail of the wealth distribution, due to higheterest income, welfare gains
are larger for the endogenous interest rate case. The tectefire quantitatively signifi-
cant. Therefore, as in Antunes, Cavalcanti, and VillanGi0&) and Castro, Clementi, and
MacDonald (2004), policy reforms aimed to improve interiaegefficiency would have

stronger impacts on economies open to financial capital flows

31The results depend on the coefficient of risk aversion, agshio Appendix A.
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Figure 5: Average welfare gain per asset value from changing inteiatied costs from 3.927 to
0 percent. Black solid line: Endogenous interest rate;dabotiack line: Exogenous interest rate.

4.3.2 Mexico

We now investigate the effects of a reduction in intermealietosts in an emerging mar-
ket economy, i.e., Mexico. We set parameter values suchihtbgtare consistent with the
Mexican economy. First, we keep the value of the followingapaeters as in the United
States economy: risk aversion coefficiefit= 2, capital income sharey = 0.3, and
depreciation ratej = 0.8.32 We calibrate the discount factor, such that in equilibrium,
the capital to output ratio in the model is roughly that in taéa? It remains to tie down
the parameter values for the labor process and the inteati@atechnology.

In Bewley models, calibrating parameters that are consistgh an emerging market

economy is difficult because one must find a reliable estiroatke idiosyncratic labor

32Bergoeing, Kehoe, Kehoe, and Soto (2002) use the same Idapitane share for the Mexican econ-
omy. As Gollin (2002) shows, the capital income share do¢vany much across countries. The value of
the depreciation rate does not change the results much;meendix A for sensitivity analysis of the risk
aversion coefficient.

33From the Penn World Tables in Heston, Summers, and Aten {§20@6construct the capital to output
ratio in Mexico and show it is about 20 percent lower than whaibserved in the United States, which
implies thaty = 2.4.
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process for such economi#sin a recent article, Krebs, Krishna, and Maloney (2009)
estimate the income process for the Mexican economy. Asiipmcess, they assume
that the labor process is the sum of a permanent componerat tadsitory component.
The risk parameter of the persistent component for the M@éxeconomy is equal to
0.032, so we assume that = 0.032. They estimate a large variance for the transitory
component and argue that there is a lot of measurement artioe idata® Given that we
do not have an unbiased estimator for this parameter, weiks@pilar to the value of the
United States economy, such thdt= 0.0728. Finally, their permanent component is a
random walk process, while we assumed a stationary proSes= it is very challenging
to distinguish between a unit root and a very persistenbstaty process in a short panel,
we let the persistence parameter be identical to our prewialuie, such that = 0.973.3°

For the intermediation technology, Beck, Demirguc-Kuartd Levine (2009) report
that the average banks’ overhead costs over total assetd 862 to 2007 in the Mexican
economy was about 6.2 percent and Demirguc-Kunt and Rigaz{1999) report that tax
over total assets for the Mexican economy is 0.3 percentn The + vr’) = 0.062,
andr = 0.003, with 7 = 0.065. We also assume that the ratio of capital and labor used
in intermediation in Mexico is similar to that of the Unitete&s, such that = 3.017.
Given that, the implied value for parametgin equilibrium is 0.0541, which implies
that banks in the United States are about twice more effitient banks in Mexico. In
equilibrium, the baseline deposit real interest rate isabtpu4.37 percent’ and the loan
interest rate is equal to 10.87 percent.

Table 4 reports our aggregate welfare gains as well as thédisonal welfare effects
from decreasing intermediation costs from the baselineidéexievel of 6.5 percent to 0

and 1 percent, and also to the United States level of 3.92&pe# Firstly, we observe

34A recent volume of thd&eview of Economic Dynamigsovides labor process estimates for different
countries. See Krueger, Perri, Pistaferri, and Violan6L.(D.

35Gorodnichenko, Peter, and Stolyarov (2010) estimate an kvger variance for Russia for both the
transitory and permanent components.

36In a related paper, Kaplan and Violante (2009) show in a asinnilodel to ours that whem= 0.97 the
insurance coefficient for persistent shocks in the Bewlegehis consistent with its empirical counterpart.

3This implies that the rental price of capital is 12.37 petcen

38|n all simulations, we set = 0 and changed to match the required value for intermediation costs.
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Table 4: Welfare effects: Mexico

Average welfare gain Debtto % of agents
Average welfare Wealth percentile output with neg.
gain 10% 25% 50% 75% 90%  ratio net worth
Benchmarky, = 6.5% 0.27% 3.19%
Part (a): Endogenous interest rate
T7=3.927% 0.05 0.98 0.07 0.01 0 0.01 0.37 4.13
T=1% 0.34 2.66 0.84 0.03 0.02 010 334 22.21
7=0% 0.53 3.68 1.46 0.01 0.00 0.13 577 30.07
Part (b): Exogenous interest rate
7=3.927% 0.07 1.02 0.11 0.01 0.00 0.00 0.38 4.15
T=1% 0.52 3.13 1.32 0.20 0.06 0.00 4.00 23.72
7=0% 0.69 411 1.89 0.17 000 0.00 5.87 30.69

that the welfare effects of intermediation costs on weléaeenot linear. When we change
intermediation costs from the Mexican value to the Uniteat&¥ level, average welfare
increases by 0.05 percent of consumption equivalent tageline level. When interme-
diation costs decrease further to 1 and O percent, averalf@revencreases by 0.34 and
0.53 percent in equivalent consumption, respectively.

Surprisingly, the welfare values are much lower in magrettitan for the United
States. For high intermediation cost values, agents avoitbWwing to insure against
income shocks. Total consumption debt is only 0.27 percdantome and only 3 percent
of all households rely on borrowing to smooth consumptiormvimtermediation costs
are equal to 6.5 percent. Given the high cost of borrowingntggaccumulate assets
to self-insure against productivity shocks. Therefore, direct effect of a reduction in
intermediation costs affects only a few households at tt@toof the wealth distribution
(see part (b) of table 4). For such households welfare effet still substantial. For
instance, when intermediation costs decrease from theddeXiaseline level to O percent,

welfare increases by 3.68 percent of consumption equivatethe baseline level for

28



agents at the bottom 10 percent of the wealth distributiotthohigh average welfare
gains from reducing intermediation costs are not substantMexico, the distributional

impacts are large.

5 Concluding remarks

This paper developed a neoclassical growth model in whiemtsgface uninsurable id-
iosyncratic shocks to labor productivity, a natural bonroyvlimit and costly financial
intermediation. Intermediation costs generate a wedgedsst the loan and deposit rate.
We calibrated the model to match key statistics of the Un@&ates economy and per-
formed counter-factual experiments. Reducing interntediaosts leads to two effects.
For a given interest rate, borrowing costs decrease. Thexe expansion in the net bor-
rowers’ consumption possibility frontier, and even housdl with positive net wealth
can benefit because they may need to borrow in the future totbneconsumption. There
is also an indirect effect: lower intermediation costs iyngh increase in the demand
for loans, and therefore the interest rate rises. Such pdpestments offset part of the
decrease in borrowing costs and increase interest income.

Quantitatively, we show that the welfare implications aemmediation costs for the
United States are large. The average welfare gain from negluotermediation costs
from 3.927 (the US level) to 1 percent (the 10th percentileaintries with the small-
est overhead costs) corresponds to about 1.14 percent s@icgion equivalent of the
baseline economy when the interest rate adjusts and 1.88midor a small economy in-
tegrated in the international financial market, substinidfare measures. We also show
that there are important distributional effects. For agetthe bottom decile of wealth,
welfare gains are about 3.96 (5.87) percent of consumptaivalent when the interest
rate is endogenous (exogenous). At the top decile of weadtfare gains are 0.35 and
0.2 when the interest rate is endogenously and exogenoetdyndined, respectively.

For an economy with larger intermediation costs such as déexhe welfare effects
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of reducing intermediation costs are smaller than for theddirStates. The reason is that
when the spread between deposit and borrowing rates is lzmgseholds avoid borrow-
ing to insure against idiosyncratic income fluctuationstéad, they accumulate assets to
smooth consumption through self-insurance. Therefoeegdifect effect of intermedia-
tion costs is relatively smaller. But for those househatds$dbt, welfare gains of reducing
intermediation costs are still large.

Our Bewley model with an interest rate wedge also providsght into the “stan-
dard” workhorse Bewley model. We have shown that the wedge/alus to better match
other dimensions of the consumption data and the lower 6€epepf the wealth distri-
bution. The model continues to miss the upper tail when therlgroductivity process
is highly persistent? We also check sensitivity to to the coefficient of risk avensand
find that welfare is much lower whenapproaches unity. The reasons are two-fold: First,
there is less preference for consumption smoothing whenl. Second, in equilibrium
there is less borrowing and the direct impact of a reductiantermediation costs affects
fewer households.

Finally, our exercises show that policies aimed to reducenfiral sector taxes and
inefficiency, such as those related to bank entry restristigovernment ownership of
banks, regulatory and supervisory institutions, and tacas have a large impact on con-
sumption loans and household welfare, especially for poaséholds. Why then, do we
continue to see high intermediation costs in some coufi$miza-Sobrinho (2010), for
instance, provides an excellent analysis of a credit pati@razil that leads to high inter-
mediation costs, and notes that vested interests makdaduttito eliminate the program.
More generally financial sector reform might enhance coitipef leading incumbents
to block reforms that improve the functioning of financialnkets (see Aghion, Burgess,
Redding, and Zilibotti (2008), and Rajan and Zingales (3R03Ve leave the political

economy of financial reform for future research, but noténigortance.

39This result is sensitive to the specification of the labodiativity process.

30



References

AGHION, P., R. BJRGESS S. REDDING, AND F. ZILIBOTTI (2008): “The Unequal
Effects of Liberalization: Evidence from Dismantling theeénse Raj in India,Forth-

coming American Economic Review

AIYAGARI, S. R. (1994): “Uninsured Idiosyncratic Risk and Aggredgadé®ing,” Quar-
terly Journal of Economigsl09(3), 659-684.

——— (1995): “Optimal Capital Income Taxation with IncompleteaNéets, Borrow-
ing Constraints, and Constant Discount Factdofirnal of Political Economy103(6),
1158-1175.

AIYAGARI, S. R.,AND M. GERTLER (1991): “Asset Returns with Transaction Costs and

Uninsured Individual Risk,Journal of Monetary Economic7(3), 311-331.

ALVAREZ, F.,AND U. J. ERMANN (2004): “Using Asset Prices to Measure the Cost of

Business CyclesJournal of Political Economy112(6), 1223-1256.

AMARAL, P.,AND E. QUINTIN (2005): “Financial Intermediation and Economic Devel-

opment: A Quantitative Assessment,” Working paper, Fddgeaerve Bank of Dallas.

ANTUNES, A., T. CAVALCANTI, AND A. VILLAMIL (2008): “The Effect of Financial
Repression & Enforcement on Entrepreneurship and Econbeielopment,Journal

of Monetary Economi¢$5(2), 278-298.

ATHREYA, K. (2002): “Welfare Implications of the Bankruptcy Reforxct of 1999,”
Journal of Monetary Economicd8(8), 1567—-1595.

BARTH, J. R., G. @QPRIO, JrR, AND R. LEVINE (2006): Rethinking Bank Regulation:

Till Angels GovernCambridge.

BECH, M. L., anD T. RICE (2009): “Profits and Balance Sheet Developments at U.S.
Commercial Banks in 2008FPederal Reserve Bulletji®5, A57—A97.

31



BeEck, T., A. DEMIRGUC-KUNT, AND R. E. LEVINE (2000): “A New Database on

Financial Development and Structur®yborld Bank Economic Reviewd4, 597—-605.

——— (2009): “A New Database on Financial Development and Stinec{Updated

December 2009)Policy Research Working Paper

BERGOEING R., P. J. KKHOE, T. J. KEHOE, AND R. SOTO (2002): “A Decade Lost
and Found: Mexico and Chile in the 1980Réview of Economic DynamicS(1),
166—205.

CASTANEDA, A., J. DIAZ-GIMENEZ, AND J.-V. Ros-RULL (2003): “Accounting for
the U.S. Earnings and Wealth Inequalitygurnal of Political Economy111(4), 818—
857.

CASTRO, R., G. L. Q.EMENTI, AND G. MACDONALD (2004): “Investor Protection,
Optimal Incentives, and Economic GrowtlQiuarterly Journal of Economi¢c4.19(3),

1131-1175.

CAVALCANTI, T. V., AnD A. P. VILLAMIL (2003): “The Optimal Inflation Tax and

Structural Reform,Macroeconomic Dynami¢g, 333—-362.

CHARI, V., AND P. KEHOE (2000): “Optimal fiscal and monetary policy,” iHandbook

of Macroeconomicsd. by J. B. TaylorandM. Woodford, vol. 1c. Elsevier.

CHIA, N.-C., AND J. WHALLEY (1999): “The Tax Treatment of Financial Intermedia-

tion,” Journal of Money, Credit, and Banking1(4), 704—719.

DEMIRGUC-KUNT, A., AND H. HUIZINGA (1999): “Determinants of Commercial Bank
Interest Margins and Profitability: Some International derice,”World Bank Eco-

nomic Reviewl3(2), 379—408.

DIAMOND, D., AnD P. DyBVIG (1983): “Bank Runs, Deposit Insurance, and Liquidity,”

Journal of Political Economy91(401-410).

32



DiAz-GIMENEZ, J., E. C. RESCOTT T. FITZGERALD, AND F. ALVAREZ (1992):
“Banking in Computable General Equilibrium Economie¥jurnal of Economic Dy-

namics and Contrgll6, 533-559.

EROSA, A. (2001): “Financial Intermediation and Occupationab@e in Development,”

Review of Economic Dynamic$(2), 303-334.

EROSA, A., AND A. HIDALGO-CABRILLANA (2007): “On Finance as a Theory of TFP,
Cross-Industry Productivity Differences, and EconomiafR¢ Forthcoming Interna-

tional Economic Review

EROSA, A., AND G. VENTURA (2002): “On Inflation as a Regressive Consumption Tax,

Journal of Monetary Economicd9(4), 651-875.

EVANS, D., AND R. SCHMALENSEE (1999): Paying With Plastic: The Digital Revolution
in Buying and BorrowingThe MIT Press.

GoLLIN, D. (2002): “Getting Income Shares RightJournal of Political Economy
110(2), 458-474.

GORODNICHENKO, Y., K. S. FETER, anD D. StOLYAROV (2010): “Inequality and
\olatility Moderation in Russia: Evidence from Micro-Ledv@anel Data on Consump-

tion and Income,Review of Economic Dynamick3(1), 209-237.

GREENWOOD, J., AND B. JovaNovic (1990): “Financial Development, Growth, and

Distribution of Income,Journal of Political Economy98(5), 1076-1107.

GUVENEN, F. (2006): “Reconciling Conflicting Evidence on the Elesyi of Intertem-
poral Substitution: A Macroeconomic Perspectivigurnal of Monetary Economics

53(7), 1451-1472.

HAHN, F. (1971): “Equilibrium with Transaction Cost&tonometrica39(3), 417-439.

33



HEATHCOTE, J., K. STORESLETTEN AND G. VIOLANTE (2008): “The Macroeconomic
Implications of Rising Wage Inequality in the United Statédimeo, Department of

Economics, New York University

HESTON, A., R. SUMMERS, AND B. ATEN (2006): “Penn World Table Version 6.2,

Center for International Comparisons at the University efisylvania (CICUP).

HUGGETT, M. (1993): “The Risk Free-Rate in Heterogenous-Agent mptete-

Insurance Economiesjournal of Economic Dynamics and Contral7, 953—969.

KAPLAN, G., AND G. L. VIOLANTE (2009): “How Much Consumption Insurance Be-

yond Self-Insurance?American Economic Journal: Macroeconomics

KEHOE, T., AND D. LEVINE (1993): “Debt-Constrained Asset MarketReview of Eco-
nomic Studies60, 865—-888.

KING, R. G.,AND S. REBELO (1990): “Public Policy and Economic Growth: Develop-

ing Neoclassical ImplicationsJournal of Political Economy98(5), 126—150.

KRASA, S., AND A. P. VILLAMIL (1992a): “Monitoring the Monitor: An Incentive

Structure for a Financial Intermediarydurnal of Economic Theoyp7, 197-221.

(1992b): “A Theory of Optimal Bank Size@®xford Economic Paperg4, 38—63.

KREBS, T., P. KRISHNA, AND W. MALONEY (2009): “Trade Policy, Income Risk, and

Welfare,” Forthcoming Review of Economic and Statistics

KRUEGER D., F. FERRI, L. PISTAFERRI, AND G. L. VIOLANTE (2010): “Cross Sec-

tional Facts for Macroeconomist&eview of Economic Dynamick3(1), 1-14.
LucAs, Jr, R. E. (1987):Models of Business CycleBasil Blackwell, Oxford.

—— (1990): “Supply-side economics: an analytical revie@xford Economic Pa-

pers 42(2), 293-316.

(2000): “Inflation and Welfare,Econometrica68(2), 247-274.

34



MARTINS-DA-ROCHA, V. F., aAND Y. VAILAKIS (2009): “Financial Markets with En-

dogenous Transaction Costsgrthcoming Economic Theary

MEHRA, R., F. RGUILLEM, AND E. C. RRESCOTT(2009): “Intermediated Quantities

and Returns,NBER Working Paper 14351

MEHRA, R., AND E. C. RRESCOTT(1985): “The Equity Premium: A puzzleJournal
of Monetary Economicd5, 145-162.

OTROK, C. (2001): “On Measuring the Welfare Cost of Business G§jtléournal of
Monetary Economic#t7(1), 61-92.

QUADRINI, V. (2000): “Entrepreneurship, Saving, and Social MowjliThe Review of

Economic Dynami¢s3(1), 1-40.

QUADRINI, V., anD J. V. Rios-RuULL (1997): “Understanding the U.S. Distribution of
Wealth,” Federal Reserve Bank of Minneapolis Quarterly Rey22), 22—36.

RAJAN, R. G.,AND L. ZINGALES (2003): “The Great Reversals: The Politics of Finan-
cial Development in the Twentieth Centurypurnal of Financial Economi¢$9(1),

5-50.

SOUZA-SOBRINHO, N. F. (2010): “The Macroeconomics of Bank Interest Spre&us

idence from Brazil,’Annals of Financg6(1), 1-32.

STORESLETTEN K., C. TELMER, AND A. YARON (2001): “The Welfare Cost of Busi-
ness Cycle Revisited: Finite Lives and Cyclical Variatiadiosyncratic Risk, Euro-

pean Economic Review5, 1311-1339.

TOWNSEND, R. M. (1978): “Intermediation with Costly Bilateral Exange,” Review of
Economic Studiegl5(3), 417-425.

VAN DEN HEUVEL, S. (2008): “The Welfare Cost of Bank Capital Requiremérnsuyr-
nal of Monetary Economi¢$5(2), 298-320.

35



A Risk aversion coefficient sensitivity

Lucas (1987) uses logarithmic utility,= 1, to calculate the welfare gains from eliminat-
ing all consumption fluctuations. As noted by several athbucas’ result is sensitive
to the functional form for preferences (see, for instandegk) 2001). In addition, it has
long been recognized in the public finance literature (&€og and Rebelo, 1990) that
the welfare effects of capital income taxation criticallgpénd on the elasticity of inter-
temporal substitution (EIS), where = E% We investigate the welfare implications of
intermediation costs when the utility function is loganitic.*° We re-calibrate parameters
(£ andd, such that, as in the baseline economy in table 1, the rdalree interest rate is
2 percent and the capital to output ratio is 3. The new valaes tindé are 0.9738 and
0.08, respectively.

Table 5 displays the welfare effects of intermediation saghenoc = 1. Whenr
decreases from 3.927 to 1 percent, average welfare gainenéyeéd.1 percent of con-
sumption equivalent to the baseline economy. This is mudhlemhan whenr = 2.
Agents at the bottom decile of wealth would still have an@ase in welfare of roughly
0.61 percent of the consumption equivalent to the baselihthe upper tail of the wealth
distribution, welfare gains are positive but small. Notibat welfare gains in the lower
tail of the wealth distribution are much higher for the caée o= 2 than whens = 1.
Wheno decreases agents are less risk averse and the cost of cdimsufiyetuations de-
creases. The direct effect is less important for smallehlso, with a smallew, there is
less borrowing and the direct channel of a reduction in mestiation costs affects fewer
households than whenis equal to 2. In fact, we can observe in tables 3 and 5 thathwhe
the interest rate is exogenous, welfare gains are much emvaienc = 1 than when

o= 2.

40 ogarithmic utility is often used in macroeconomics duettoanalytical properties. There is a large
literature on empirical estimates of the EIS with a rangestineates. Individual data estimates tend to
be higher (higher than 2) than aggregate data/time sefiiesagss (lower than two and close to one). See
Guvenen (2006) for a discussion.
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Table 5: Welfare effects: Log-utility

Average welfare gain Debtto % of agents
Average welfare Wealth percentile output with neg.
gain 10% 25% 50% 75% 90%  ratio net worth
Benchmarky, = 3.927% 0.87% 8.66%

Part (a): Endogenous interest rate

T=1% 0.1 0.61 0.27 0.01 0 0.01 16.74 36.41

Part (b): Exogenous interest rate

7=1% 0.31 130 092 0.17 0.01 0 16.80 36.60
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