N6 BANCA D'ITALIA

M EUROSISTEMA

Temi di Discussione

October 2014

(Working Papers)

Large banks, loan rate markup and monetary policy

by Vincenzo Cuciniello and Federico M. Signoretti

Number

987






B BANCA D'ITALIA

EUROSISTEMA

Temi di discussione
(Working papers)

Large banks, loan rate markup and monetary policy

by Vincenzo Cuciniello and Federico M. Signoretti

Number 987 - October 2014



The purpose of the Temi di discussione series is to promote the circulation of working
papers prepared within the Bank of Italy or presented in Bank seminars by outside
economists with the aim of stimulating comments and suggestions.

The views expressed in the articles are those of the authors and do not involve the
responsibility of the Bank.

Editorial Board: GIUSEPPE FERRERO, PIETRO TOMMASINO, PIERGIORGIO ALESSANDRI,
MARGHERITA BOTTERO, LORENZO BURLON, GIUSEPPE CAPPELLETTI, STEFANO FEDERICO,
FRANCESCO MANARESI, ELISABETTA OLIVIERI, ROBERTO PIAZZA, MARTINO TASSO.

Editorial Assistants: ROBERTO MARANO, NICOLETTA OLIVANTI.

ISSN 1594-7939 (print)
ISSN 2281-3950 (online)

Designed and printed by the Printing and Publishing Division of the Banca d’Italia



LARGE BANKS, LOAN RATE MARKUP AND MONETARY POLICY

by Vincenzo Cuciniello* and Federico M. Signoretti*

Abstract

This paper studies the implications of introducing large monopolistic banks, which can
affect macroeconomic outcomes and thus the response of monetary policy to inflation, in a
model with a collateral constraint linking the borrowers’ credit capacity to the value of their
durable assets. First, we find that strategic interaction generates a countercyclical loan
spread, which amplifies the impact of monetary and technology shocks on the real economy.
This type of financial accelerator adds up to the one due to financial frictions and is crucially
related to the existence of non-atomistic banks. Second, the level of the spread and the
degree of amplification are positively related to the level of entrepreneurs’ leverage,
reflecting the fact that higher leverage implies greater elasticity of the policy rate to changes
in loan rates, which in turn increases banks’ market power. Third, we find that amplification
is stronger the more aggressive the central bank’s response to inflation, as measured by the
inflation coefficient in the Taylor rule.
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1 Introduction!

In the wake of the financial crisis of 2008 theoretical work aimed at incorpo-
rating financial intermediation in modern dynamic general equilibrium mod-
els (DSGE) has flourished (see Brunnermeier et al., 2012, for a review). This
literature typically assumes that the market structure of the banking sector is
either perfectly competitive (e.g. Christiano et al., 2010; Gertler and Karadi,
2011) or monopolistically competitive with atomistic banks (e.g. Gerali et al.,
2010, henceforth GNSS; Andrés and Arce, 2012; Andrés et al., 2013), i.e.
small banks whose individual decisions do not affect aggregate outcomes.
Yet, a distinctive feature of the banking sector in many advanced economies
is the presence of very large players: as an example, in 2011 the three largest
banks in the European Union and the US accounted for 60 and 30 per cent,
respectively, of total banking sector assets (Bijlsma and Zwart, 2013).

In this paper we aim at bridging this gap, by providing the first formal
analysis of non-atomistic banks in a stochastic dynamic general equilibrium
New Keynesian environment. In particular, we are interested in studying a
setup in which few large players understand that their behavior has an effect
on aggregate variables and interacts with other players’ behavior. In this
setup strategic complementarities arise, altering the dynamics of competition
in the banking industry with respect to a framework with perfect competition
or monopolistic competition with atomistic banks.

We focus on the strategic interaction between large banks and the cen-
tral bank which allows us to exploit an established theoretical framework
employed for studying wage setting behavior by non-atomistic unions (e.g.
Lawler, 2000; Cukierman and Lippi, 2001; Lippi, 2003; Soskice and Iversen,
2000; Guzzo and Velasco, 1999).% In particular, we start from a baseline New

"'We thank Paolo Angelini, Refet Giirkaynak, Stefano Neri, Gabor Pinter, Vincenzo
Quadrini, and Tiziano Ropele for their helpful comments and suggestions on earlier drafts.
We also benefited from discussions with Piergiorgio Alessandri, Nicola Branzoli, Giovanni
Di Iasio, Xiaobei He, Francesco Lippi, seminar participants at EIEF, 2013 ESCB Day-
Ahead Conference in London, 2013 Workshop on Macroeconomics, Financial Frictions
and Asset Prices in Pavia, 2013 University of Warwick Conference on Financial Markets
and the Real Economy in Venice, and 2014 University of Lausanne Conference on Theory
and Methods in Macroeconomics. The views expressed are those of the authors alone
and do not necessarily reflect those of the the Bank of Italy. All errors are our own
responsibility.

20f course, the existence of large and complex financial institutions not only affects
competition in the banking sector. The literature assessing the influence of big banks



Keynesian model with borrowing constraints and a concentrated banking sec-
tor, and relax the assumption that there is an infinite amount of atomistic
banks in the economy. The economy is populated by a small number n of
intermediaries, each with a size of 1/n, so that atomistic banks are embedded
as a special case (for n — c0). Banks choose the level of their individual loan
interest rate and, under perfect rationality, internalize the aggregate effects
of their decisions. The intermediaries also realize that this choice interacts
with the choices of the other banks and with the response of the central
bank. As a consequence, the equilibrium (aggregate) level of the loan spread
is affected by the number of banks, which proxy for the level of concentration
in the economy and determine the degree of strategic interaction (for n — oo
the strategic effects disappear). In addition, due to the strategic interaction,
the loan spread is a function of the elasticity of the aggregate loan demand
and of the policy rate to changes in (a given) bank’s loan rate.?

In this context, we find important implications for the level and cycli-
cal properties of the bank loan markup. First, the presence of strategic
interaction generates a countercyclical bank price-cost margin (loan spread).
This mechanism amplifies the impact of exogenous shocks on the economy,
bringing forth a new type of financial accelerator, which is crucially related
to the presence of non-atomistic banks. This accelerator adds up to the
standard financial accelerator discussed in the literature on the credit chan-
nel (Bernanke and Gertler, 1989; Bernanke et al., 1999; Kiyotaki and Moore,
1997), which is also at work in our model due to the presence of borrowing-
constrained agents. The existence of an amplification mechanism connected
with banks” market power is consistent with empirical evidence (as discussed
in Section 2 below). Second, the level of the spread and the degree of amplifi-
cation are positively related to the level of entrepreneurs’ leverage, reflecting
the fact that a higher leverage implies a greater elasticity of the policy rate

has also focused on issues of systemic risk, interconnectedness, and too-big-to-fail (e.g.
Bianchi, 2012) . Here, we offer an alternative model for the study of large banks based
on the new macro literature emerged after the crisis which have made significant progress
in terms of incorporating loan spreads and studying loan rate setting behavior by banks
(e.g. Curdia and Woodford, 2010; Andrés and Arce, 2012; GNSS).

3When there are n oligopolistic banks, the equilibrium loan rate elasticity of de-
mand faced by each bank is a function of n, since they take into account the effect
of loan rate changes on the aggregate loan rate (see e.g. Corbae and D’Erasmo, 2013;
Cetorelli and Peretto, 2012). In this paper, instead, not only banks internalize the ef-
fect of their decisions on the aggregate loan rate, but also on the polity rate, thereby
strategically interacting with the central bank.



to changes in loan rates, which in turn increases banks’ market power. En-
trepreneurs’ leverage (defined as the ratio of price-sensitive assets to net
worth) is countercyclical, as net worth tends to fall (increase) more than
assets after shocks that negatively (positively) affect output. Third, we find
that the loan spread depends on the design of the monetary policy rule. For
simplicity, we limit the analysis to the simple case in which monetary policy
sets the short-term interest rate based on a rule that only responds to devi-
ations of inflation from the steady state. We find that the spread is higher
the more aggressive the response to inflation, as measured by the parame-
ter determining the systematic response in the simple rule. In addition, the
inflation coefficient in the Taylor rule also interacts with the financial ac-
celerator described above: amplification is stronger the more aggressive the
central bank.

As an intuition for the results above, consider the case in which a (large)
bank decides to increase the loan rate, with the aim of increasing its profits
(the story is symmetric in the case of a reduction in the loan rate). The
bank anticipates that such an increase would (proportionally) augment the
aggregate interest rate on loans and, as a consequence, reduces the amount
of credit that borrowers can obtain (because of the collateral constraint).
Because of the credit restriction, entrepreneurs reduce investment and capital
accumulation, pushing down the price of capital and the marginal cost of
goods-producing firms. This effect is stronger, the higher the initial leverage
of the borrowers. Moreover, due to the optimal price-setting behavior in the
goods market, the decline in marginal costs reduces inflation, triggering a
loosening of the monetary stance proportional to the systematic response to
inflation. As the policy rate in the model corresponds to the deposit rate
paid to households by banks, both a higher leverage and a tougher central
bank in stabilizing inflation will offer greater incentives to the bank to raise
the loan rate by reducing its marginal costs to a larger extent.

The mechanism described above is consistent with the large banks’ prac-
tice to regularly produce forecasts on the behavior of monetary policy. Ex-
amples can be found in research newsletters, press articles, CEO interviews
and corporate websites of the major global banks.* In these analyses, con-

‘For example, Deutsche Bank’s Focus Furope newsletter regularly discusses
about future ECB’s decisions, Barclays’s Global FEconomics Weekly about Bank
of England’s, JP Morgan’s Global Data Watch and Bank of America-Merril
Lynch’s Global FEconomic Weekly about Federal Reserve’s. Similarly, one can
easily find large bank CEOs’ or other executives’ interviews or website state-



ditions in the credit market are often mentioned as an important driver for
the prospected central bank decisions. Also, the effect of monetary policy
decisions on bank funding costs are sometimes explicitly considered.® Indeed,
conditions on the credit markets are one of the crucial things that most cen-
tral banks look at when deciding monetary policy stance.® In this context, it
is interesting to explore, in a theoretical context, the possibility that the an-
ticipated reaction of monetary policy weighs in the decision to change lending
rates by banks that have a substantial share of the domestic credit market.”
The rationality assumptions required in this framework are the same as those
employed—as mentioned—in the literature about wage setting behavior by
non-atomistic unions (e.g. Cukierman and Lippi, 2001) and, more broadly,
are fully consistent with the rational expectations framework.

Our paper is related to a number of other recent works that have studied
the role of banking in business cycle fluctuations. Christiano et al. (2010),
Gertler and Karadi (2011) and Meh and Moran (2010) are among the first
works to incorporate banking into general equilibrium New Keynesian mod-
els. These models feature perfect competition in banking and focus on the
impact on the aggregate economy of shocks originating in the banking sec-
tor. Andrés and Arce (2012) and Olivero (2010) model competition using
the Salop (1979) spatial model of model of horizontal product differenti-
ation, with N banks competing in the price dimension. In their models
markups are countercyclical because the interest rate elasticity of loans is
proportional to aggregate credit demand: therefore, during good (bad) times
banks lower (raise) loan rates in order to compete more aggressively and

ments about future policy decisions. See for example: for the US, JP Mor-
gan (http://fortune.com/2014/04/10/jamie-dimon-says-fed-stimulus-exit-will-be-
easy/) and Goldman Sachs (http://blogs.wsj.com/moneybeat/2014/03/21/fed-
not-seen-boosting-rates-until-2016-goldman-sachs/); for  the Eurozone, BNP
Paribas (http://video.cnbe.com/gallery/?video=3000252516); for Swe-
den,  Nordea  (http://cbonds.it/news/item/608543); for  Switzerland, = UBS
(http://www.ubs.com/global /en/about_ubs/media/switzerland /releases /news-display-
media-switzerland.html/en/2011/02/09/ubs_outlook _switzerland_q1-2011.html).

5For example, Deutsche Bank, in the June 6, 2014, issue of Focus Europe proposes a
quantification of the impact of the ECB’s Targeted LTRO auctions on the funding cost
of banks from the main Eurozone countries. The estimated impact is a reduction in cost
ranging between 75 basis points in Germany and 195 in Italy.

6Credit market conditions are regularly mentioned in the ECB’s Introductory Statement
or the FOMC’s Press Release, following the central banks’ meetings.

"For example, Bank of America, Barclays and UBS’ loan market shares are well above
10%.



capture new borrowers. Aliaga-Diaz and Olivero (2010b) and GNSS assume
that banks operate in a standard regime of monopolistic competition with
atomistic agents. Loan spreads are countercyclical in both models due to,
respectively, switching costs for borrowers and sluggish interest rate setting
by banks. Mandelman (2011) models imperfect competition by assuming
that entrants must incur large sunk entry costs in highly segmented markets
and incumbents adopt limit-pricing strategies (i.e., setting loan rates lower
during booms) aimed at deterring entry into retail banking niches. Finally,
Corbae and D’Erasmo (2013) analyze a Stackelberg environment where a
small number of dominant banks choose their loan supply strategically be-
fore a large number of small banks make their loan choice. Differently to
all these papers, we model a strategic interaction among the large banks
and with the central bank. In our model, this interaction is the source of
countercyclical markups and of the associated financial accelerator.

The remainder of the paper is organized as follows. Section 2 discusses
theoretical and empirical evidence on the existence and the cyclical proper-
ties of loan markups. Section 3 describes the model. Section 4 shows the
implications of the strategic interaction between large banks and monetary
policy and its impact on the model’s steady-state. Section 5 illustrates the
dynamic properties due to the link between the endogenous behavior of banks
and the general equilibrium properties of the economy. Section 6 concludes.

2 Competition in banking and countercycli-
cal loan markups

In this section we first provide theoretical and empirical support for our
assumption about the structure of competition in the banking sector. Sub-
sequently, we discuss evidence about the cyclical properties of bank loan
markups.

2.1 Competition in banking

One crucial assumption in the model is that banks have market power in
the loan market while they operate competitively on the funding side. As
regards lending, there is a wide consensus in the literature about the fail-



ure of perfect competition.® From a theoretical perspective, market power

is often associated with the existence of switching costs. These typically
arise because asymmetric information over borrowers’ creditworthiness gives
informational advantages to incumbent banks generating a hold-up effect
for customers and creating entry barriers for other banks (von Thadden,
1995; Dell’Ariccia et al., 1999; Dell’Ariccia, 2001; Kim et al., 2003). Switch-
ing costs might also arise due to the presence of pure “menu costs”, like
costs associated with moving from one bank to another or fees incurred
when applying for a loan or renegotiating the terms of an outstanding
debt (Vives, 2001). Other studies highlight the importance of regulatory
restrictions and market contestability as a determinant of market power
(Demirguc-Kunt et al., 2004). The existence of market power is confirmed by
a wide number of empirical analyses which, using both bank-level and aggre-
gate data, show that most banking markets worldwide can be classified as mo-
nopolistically competitive (e.g. De Bandt and Davis, 2000; Bikker and Haaf,
2002; Claessens and Laeven, 2004).°

Assuming that bank’s market power does not extend to the funding mar-
ket (where intermediaries are competitive) we follow Aliaga-Diaz and Olivero
(2010b) and Olivero (2010), in which banks price securities competitively and
at the same time the loan market is not competitive. Asymmetric informa-
tion problems wis-a-vis banks are likely to be less severe than in the loan
markets, thanks to regulation and public guarantees on deposits. Competi-
tion for time and saving deposits and for wholesale funds is based on their
risk-return profile, as they provide no liquidity services unlike demand de-
posits (Corvoisier and Gropp, 2002); these instruments must pay the same
yield as instruments of comparable risk (Fama, 1985). Empirical evidence is
not conclusive about the impact of industry concentration on deposit rates:
while most studies find a negative relation, the magnitude of the effect varies
substantially across samples and specifications (Degryse and Ongena, 2008).

As a byproduct of the way in which we model imperfect competition
in the loan market, we implicitly postulate a direct relation between the
degree of concentration (proxied by the inverse of the number of banks)
and market power. This assumption is consistent with the so called
Structure-Conduct-Performance (SCP) paradigm, which predicts that com-

8See Carletti (2008), for a comprehensive review of competition in banking, and
Freixas and Rochet (2008), for a classical treatment of competition in banking.

9Berger et al. (2004), Claessens and Laeven (2004) and Degryse and Ongena (2008)
provide extensive surveys of the empirical literature on market power in banking.

10



petition is less intense in more concentrated markets because collusion is
easier (Degryse and Ongena, 2008)."? Despite after the 1990s this paradigm
evolved past this simple framework, recent empirical evidence overall sup-
ports a positive relation between concentration and market power.!! For
example, Bikker and Haaf (2002) estimate the Panzar and Rosse (1987) H-
statistic for 23 industrialized countries over a period of roughly 10 years
and relate these measure to various measures of concentration (various k-
bank concentration ratios, the Herfindahl index and the absolute number of
banks), finding evidence that higher concentration is associated with weaker
competition and more market power. Claessens and Laeven (2004) reach
similar conclusions for a sample of 50 countries between 1994 and 2001.
Maudos and Fernandez de Guevara (2004), estimating the determinants of
bank margins in the five main European countries between 1993 and 2000,
find a positive effect of the Herfindahl index on bank margins, consistently
with the results obtained using the Lerner Index (which is a more direct mea-
sure of market power). Corvoisier and Gropp (2002) find that concentration
does affect interest margins on loans.

2.2 Countercyclical markups

A number of papers provide evidence for the existence of a negative cor-
relation between GDP and bank markups (Dueker and Thornton, 1997;
Angelini and Cetorelli, 2003; Mandelman, 2011; Corbae and D’Erasmo,
2013). A negative correlation with GDP, however, could just reflect the
cyclical properties of borrowers’ riskiness, which tends to increase the cost
of external finance during recessions (e.g. Bernanke et al. (1999)). Olivero
(2010) provides evidence in support of a countercyclical behavior of bank cost
margin independent of borrowers’ riskiness. First, based on a large sample
of bank-level data in a number of OECD countries, she shows that banks’

10Tt is important to note that the relation between concentration and market power in
our case is relevant not because of collusion but because large bank realize that they can
affect aggregate outcomes, thus exploiting the strategic interaction with the central bank.

HSince the 1990s, it became customary to model market structure as endogenous and
measure the degree of competition via more direct measures (Berger et al., 2004). In
the new paradigm, the main hypothesis is that efficiency drives the structure (Efficiency-
Structure hypothesis), because more efficient banks will gain market share, therefore mar-
gins would be larger in more concentrated markets due to greater efficiency (e.g. Demsetz,
1973).

11



(earned) net interest margin (a measure of bank markup which is indepen-
dent of riskiness, as defaults are already accounted for) is negatively related
to GDP. Secondly, using aggregate data from the IMF International Finan-
cial Statistics database, she shows that a negative correlation holds for the
majority of countries also when controlling for the cyclicality of credit risk
in a VAR framework. In a related paper, Aliaga-Diaz and Olivero (2010a)
confirm the results using quarterly call reports data for US banks between
1984 and 2005.

From a theoretical point of view, countercyclicality of bank margins (inde-
pendently of credit riskiness) has been linked to the competitive structure of
the banking industry. Mandelman (2011) highlights the role of entry barriers
(like sunk costs). During recessions, when credit demand is low, incumbent
banks may exploit their monopoly power to increase margins. During booms,
however, the expansion of the financial system allows potential entrants to
operate at an efficient scale, forcing incumbents to lower interest rates (and
thus margins) so as to deter entry. Aliaga-Diaz and Olivero (2010b) empha-
size the role of the borrower’s “hold-up” effect and switching costs, which
increase during recessions when borrowers’ perceived riskiness increases. As
a consequence, incumbent banks may charge higher interest rates, giving rise
to countercyclical margins.

As a final remark, as will be explained in Section 3, in the model the
countercyclicality of banks’ markup reflects that of firms’ leverage.'? A coun-
tercyclical behavior of leverage is consistent with a passive management of
capital structure of the firm: since the market value of net worth increases in
good times, and debt ratio is not actively managed, leverage would decline
during expansions and increase in good times. Adrian and Shin (2010) and
Chugh (2009) show that this is the case for non financial firms in the US,
although the correlation between leverage and GDP is only mildly negative.
Levy and Hennessy (2007), considering a model where all firms face financial
frictions, find that also the book leverage ratio (i.e., constructed using the
book rather than the market value of equity) is countercyclical for firms with
less stringent constraints.

12As will be explained below, a higher firms’ leverage increases the elasticity of the
policy rate to changes in bank loan rates, generating a positive correlation with banks’
markup.
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3 The model

The economy is populated by two groups of agents of equal mass, households
and entrepreneurs. Households work, consume, and save in the form of bank
deposits. Entrepreneurs buy physical capital from capital-good producers,
which is combined with labor to produce homogenous intermediate goods,
consume, and borrow from banks. Due to the existence of financial frictions
(modelled along lacoviello, 2005), lending is collateralized with physical cap-
ital. The banking sector is constituted by a finite number n of large banks,
who operate in a regime of imperfect competition in the loan market and in-
ternalize the effects of their loan rate decisions on the aggregate economy.?
In addition to entrepreneurs, there are two other producing sectors: retailers,
who buy intermediate goods from entrepreneurs in a competitive market, dif-
ferentiate and price them subject to nominal rigidities and resell them with
a markup over marginal cost; and capital goods producers, who are intro-
duced so to derive a market price for capital. Monetary policy is conducted
according to a simple rule, whereby the (gross) nominal interest rate is set
in response to endogenous variations in (gross) inflation (7, = P;/P,_1), as
follows: .

R = R exp(el"), 6,20 (1)

where R is the gross nominal interest rate, R” is the steady state level of

R® and " is a (white noise) monetary policy innovation with zero mean
. ib

and variance ¢t

3.1 Households and entrepreneurs

Household & solves the following problem

0> o st ) - 2)
max og(c -
{cF (), 1P (n), af (b} " P PR 1+¢
subject to the budget constraint:
¢ (h) +df (h) < wil{(h) + RLyd () + JE(h) + T (h) - (3)

13The way in which the banking sector is modeled is based on GNSS. The main departure
from their framework is that we allow for fully flexible rates and banks are assumed to be
non-atomistic.
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where ¢l (h) is current consumption, d!’(h) is bank deposits in real terms,
which are remunerated at a rate equal to the policy rate R, w, is real wage,
1P (R) is labor supply, and J{ (k) and J?_, (h) are the real (lump-sum) profits,
respectively, by the retailers and by the banks.!* The parameters ¢ and SBp
denote the inverse of the Frisch labor supply elasticity and the households’
discount factor.
The relevant first-order conditions are the Euler equation
1 R

iy = R @) @)

and the labor-supply decision

) = i (5)

There is a continuum of measure one of entrepreneurs indexed by i € [0, 1].
Entrepreneurs’ optimization problem is given by

max \ Eo Y B log(c/' (i) (6)

{eF @), KE@). bF ()
subject to a budget and a borrowing constraint, respectively:

e (i) + Ry b7 (1) +wl! (i) + ¢ k(i)

< By 4 g1 - RE (), )
RIDE(G) < Bl REG) (1~ 0Y) ®)

In the equations above cF(7) is entrepreneurs’ consumption, b¥ (i) is the

4 Though it is not critical to our central message here, credits and debts are assumed to
be indexed to current inflation; this removes the so called ‘nominal credit/debt-channel’
from the model. This channel, which implies that changes in the price level have real effects
on the aggregate economy because they redistribute real resources between borrowers and
lenders, is quite important in the GNSS and in many papers with a collateral channel (e.g.
Tacoviello, 2005); however, it is possible to show that introducing the nominal credit/debt-
channel would not affect the key strategic mechanisms at work in this paper.

14



amount of borrowing from banks, R? is the (gross) aggregate interest rate on
loans, w; is real wage, is labor demand, k(i) is entrepreneurs’ stock of capi-
tal, ¢¥ is the price of capital, yZ is the output of intermediate goods produced
by the entreprencurs, z; is the markup of the retailer sector, §* is depreciation
rate of capital. In the borrowing constraint m® is a parameter that can be
interpreted as the loan-to-value (LTV) ratio chosen by the banks (i.e., the ra-
tio between the amount of loans issued and the discounted next-period value
of entrepreneurs’ assets). The parameter Sg is the entrepreneurs’ discount
factor. As is standard in models with a borrowing constraint, we assume
that BE < ﬁp.
Production is carried out using the following Cobb-Douglas technology:

v (1) = AP (k2 (0) (), 9)

where AF is a productivity shock to the neutral technology. The shock follows
the process: log(AF) = log(AF) + /", where " is white noise with zero
mean and variance ¢4” .

Entrepreneurs’ demand for loans is derived as in GNSS. We assume that
an entrepreneur seeking an amount of loans b (4) has to purchase a composite
basket of slightly differentiated financial products, supplied by n banks, with
elasticity of substitution equal to ¢® (with ¢® > 1). This constraint can be

expressed as:
b

=
b1

e = [ o] (10)

Let fol RY(5)bE (i, 7)dj denote the total repayment due to the continuum
of financial products demanded by entrepreneur i. Demand for real loans
bE(i) from entrepreneur i is obtained from minimizing the total repayment
over bP (i, j), subject to the constraint (10). Cost minimization implies the

6b
set of demand schedules bf (i, j) = (Rg(gj)) bi(1)¥, for all i € [0,1] and
J €10,1]. Integrating the latter across entrepreneurs yields the total demand
for loan of type j

b (4) = (Rgf))_Eb bf; bfz/ol by ()" di, (11)

t

15



where R? is defined as

R = { /O 1 R?(j)l‘ﬁ”dj} o : (12)

For the sake of simplicity, I assume that loan demands are equally distributed

across banks so that each entrepreneur demands 1/n loan types to the same
bank.

The maximization of problem (6) yields the following first-order condi-
tions:

A =1/¢f (13)
AN = BeEiRING = Asy, (14)

Qf-i-l(l - 5k)

A sPmPE, b + BEEt)‘Erl[Qfﬂ(l — ") + Tf+1] = Qf/\fa (15)
t
ytE

= (1 — 16
Wy ( Oé) lfxtv ( )

E

k Yy
'rt ak£1xt ) ( )

where A\F and A\FsP are multipliers on the constraints (7) and (8), respec-
tively, and 7¥ is the rental rate of physical capital.

The intertemporal choice of an entrepreneur (14) is distorted when the
credit constraint is binding, i.e. when s > 0. Under our assumptions
about the agents’ discount factors and because of the existence of a positive
markup between the loan and the policy rate, this is always the case in a
neighborhood of the steady-state.!> As a result, in equilibrium households
are net lenders and entrepreneurs are net borrowers.

Equation (15) equates the marginal cost of one unit of capital gFAF to its

15Tn particular, the households’ and the entrepreneurs’ Euler equations (4) and (14),
evaluated at the steady-state, are equal to, respectively: 1 = fpR™ and 1 — BpR? = sP.
Therefore, s¥ > 0 if BpR?® — B R’ > 0. This is the case if Bp/Br > M> = RY/R®. As
will be shown in Section 4, this holds given our baseline calibration.
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(expected discounted) marginal benefit. The latter has three components:
i) the expected future price of capital, since capital acquired today can be
resold tomorrow to the capital sector at gf,,(1—¢%); ii) the return on capital
used in the production, er; iii) the shadow value of borrowing, since capital
acquired today can be used as collateral in borrowing.

Following Andrés et al. (2013), we can define entrepreneurs’ net worth as
follows:'°

”wt = Tfk/’t 1+ Qt (1 - 5k) k?fil - Rzl‘,)flthfl' (18)

Using (18) into (15) and (14) we can rewrite entrepreneurs’ aggregate
consumptlon cF and capital in the next period, kF, as a constant fraction

of nwF, (see Appendix A for the derivation of the equations):
cf = (1 - Bg)nwF. (19)
Pe E
. 20
T o () 2

Before turning to the derivation of the optimal loan interest rate, it is
convenient to define the entrepreneurs’ debt-to-capital ratio,

k,E

p_ W (21)
b gfkE
and the gross expected change of capital price,
A1 = Eugpy /4f- (22)

From equation (20) we derive the following relation between the debt-to-

% Defining net worth nw? is convenient also for illustrating the timing of the model.
At the end of (any given) period ¢: () entrepreneurs hold nw?; (ii) banks lend b to en-
trepreneurs to purchase new capital ¢fkF. At the beginning of period ¢+ 1, entrepreneurs:
(i) produce using kP units of capital, and obtain a unit return of ry ‘1, after paying wages
to patient workers; (ii) sell qf+1 (1 — 5’“) kf to the capital sector; (iii) pay back RYbE to
banks. Thus, in equation (18) rFkf 1 + qF (1 — 5’“) kE | denotes the entrepreneur’s gross
capital return at time ¢ while Rt 1bE | is the effectlve cost of borrowing.
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capital ratio and the entrepreneurs’ leverage (LV,F):

kaf _ BE

LVE = = .
! nwf 1-VF

(23)

3.2 Retailers and capital goods producers

As is standard in this class of models, we assume that there exists another
group of agents, the retailers, who buy the intermediate goods from en-
trepreneurs in a competitive market, brand them at no cost and sell the
differentiated good at a price which includes a markup over the purchasing
cost.'” The introduction of retailers is useful for introducing nominal rigidi-
ties. In particular, in our model we assume that retailers face a quadratic
adjustment cost parameterized by k, whenever they want to change their
price (Rotemberg, 1982). In particular, retailers’ maximize the following
profit function

;o (24)

- P N E/- W Ey- Rp Pt(z) ’ E
503 AL | POEE) — R0 = (5 1) Pl

subject to the demand derived from consumers’ maximization,

yi (i) = (i) /Py

where ¢ > 1 denotes the elasticity of substitution across brand types,
P

Aoy = Bpcl /el is the households stochastic discount factor, ¢, is current
consumption, and 1, = f Y, (4) (' =1/ q )/ (=),
The first order condltlons for P, (i) yields the familiar New Keynesian

Phillips curve:

mkY mkY B
1 — 1 + " 1mct — Kp(m — 1)my
CtP yt+1
+ BpE; | 5 fp(mip1 — D=5 | =0, (25)
Cir1 ?Jt

where mkY = €¥/(e¥ — 1), meP = 1/x; is the real marginal cost and z; =

1"For example, Bernanke et al. (1999) and GNSS use the same modeling device.
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P/PY.

In addition, we assume that fixed capital creation is carried out by capital-
good producers (CGPs) and is subject to some adjustment costs. CGPs
operate in a perfectly competitive environment. They buy last-period unde-
preciated capital ((1 — §%)kZ |) from entrepreneurs at (a nominal) price QF,
and [; units of final goods from retailers at price P,. Using these inputs,
CGPs increase the stock of effective capital z, which is then sold back to
entrepreneurs at the same price QF. Old capital can be converted one-to-
one into new capital, while the transformation of the final good is subject
to quadratic adjustment costs. CGPs therefore choose z; and I; so as to
maximize:

o Z Agi(gr Az — I) (26)

t=0
Ki I ?
l——(—-1 I 2
= (75 )] . (27)

where ¢ = Qf /P, is the real price of capital, Af, = fpcf/c/ is the en-
trepreneurs’ stochastic discount factor and ¢ the current consumption. The
first-order condition is:

- () o ()
2 \ 1 Iy Iy

E 2

Ct K Iiq Iiq
— il — =1 — . 28
Cﬂ1qt+lﬁ ( I ) ( I ) ] %)

The economy is populated by a finite number n of banks (with n > 2), which
collect time deposits from households and issue loans to entrepreneurs. We
assume that the deposit market is perfectly competitive while (as mentioned
above) the loan market is modelled along GNSS, with a Dixit-Stiglitz type
of competition.'®

subject to

2t = Zt—1 +

+ BeE

3.3 Banks

18 As discussed in Section 2, this hypothesis is consistent with previous literature and
is justified on theoretical grounds. Assuming the existence of market power also in the
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Before lending funds to entrepreneurs, each bank observes the en-
trepreneur’s net wealth (18) and takes it as given. Loan types are equally
distributed across banks, so that each bank has a share of total loans equal
to 1/n. In other words 1/n can be interpreted as the degree of concen-
tration in the credit market. Loan interest rates are fully flexible and set
independently and simultaneously. We assume that each large bank takes as
given the loan rates set by the other banks and the effects of loan rate on
variables in the next period. In the interaction with the central bank (and
the rest of the economy) banks internalize the general equilibrium effects of
their loan rates at time t. In particular, the representative bank u (where
u € {1,...,n},n > 2) sets the same interest rate R’(u) on all loans provided
to entrepreneurs j € u so as to maximize profits:

ﬁz/ [RI(j) — R] by (j)dj (29)

subject to the loan demand (11), the budget constraints (3), (7), the borrow-
ing constraint (8), the New Keynesian Phillips curve (25), the equilibrium
condition for the labor market (obtained by combining the labor demand (16)
with the households’ first order conditions (4) and (5))', and the interest
rate rule (1).

The solution to the banks’ problem reads:

eb(n — 1) + Zb,t + ZRibvt
en—1)+%:—n

Ry = R = MR}, (30)

where Y, and Xge, are respectively the elasticity (in absolute value) of

aggregate loans, b®, and the elasticity of policy interest rate, R, to the

deposit market, our results on bank margin (defined as the difference between the rate on
loans and deposits) would be reinforced. In that case, the interest rate on deposits would
be set as a markdown over the policy rate. Due to the strategic interaction, symmetrically
to the case of the rate on loans, the large banks would have an incentive to set the
deposit rate below the level set by atomistic banks. The intuition is that this would boost
household consumption, aggregate demand and inflation, thus prompting an increase of
the policy rate.
9Tn particular, the condition is:

Rib
1— E(; E,—t
( Oz)yt (t)meSpE; cﬁl(i)

= [1F@)".
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aggregate loan rate, RY.

The first order condition (30) is the key equation for our results.? Tt
shows that banks set the loan interest rate as a markup (M?) over the policy
interest rate. In standard models with monopolistic competition this markup
(and thus the loan rate) is typically time-invariant and depends only on the
elasticity of substitution among varieties. In this case, instead, due to the
assumption of non-atomistic banks, it depends on the number of banks in
the economy and is time-varying, according to the elasticities of aggregate
loans and of the policy rate to the aggregate loan rate.

The reason why M? is endogenously determined by n, %,, and ¥ Rib ¢
is the strategic interaction that the presence of large banks induces among
banks and between banks and the central bank.

The number of banks n is relevant because the size of banks is inversely
proportional to their number. In turn, the bank’s size determines the impact
of a change in bank u’s loan rate on the aggregate loan rate R? (as shown in
Appendix B) by:

OR? 1

== (31)
OR}(u) n

Note that when bank size tends to zero, i.e. n tends to infinity, the effect

of the strategic interaction disappears and the markup converges to the value

it assumes in standard models of monopolistic competition:

Eb

lim M! =

n—00 e —1

(32)

Yt and Y, appear in the expression of the markup because they affect
the incentives of the banks to strategically change the loan rate, which in
turn depend on the impact that such changes have on the different compo-
nents of bank profits (29): loan demand bP and the cost of deposits R. To
understand the intuition, consider the case of an increase in the loan rate
(a symmetric argument could be used for the case of reduction in the loan
rate). When credit constraints are binding, the increase in R? reduces en-
trepreneurs’ borrowing, according to equation (8). In turn, the reduction in
loans lowers banks’ profits (for given levels of the interest rates) thus reduc-
ing the incentive to increase the interest rate in the first place. The intensity

20For a complete derivation of this expression and of its components see Appendix B.
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of the reduction in borrowing is proportional to 3, which is therefore neg-
atively related to M?. The algebraic expression for ¥, reveals that, in turn,
the intensity of loan reduction is proportional to the level of firms’ leverage
(as implied by the borrowing constraint):

E pb
Yt = —%% =1+ Yrvs, (33)
where OLVE R p
Sive=— Vi RtE = Ly _ 1 (34)
’ ORy LV, B
denotes the elasticity of entrepreneurs’ leverage (23) to the aggregate loan
rate RY.

The relation between the markup M? and ¥ giv ¢ 15 somewhat less di-
rect and relies on the impact that a rise in the loan rate has on aggregate
demand, via the reduction in borrowing. Indeed as (borrowers’) leverage re-
duces, entrepreneurs are forced to reduce capital expenditure (through (20))
and consumption. The fall in aggregate demand puts downward pressure
on marginal costs and on inflation (via the Phillips curve (25)) prompting a
response by the central bank which, as mentioned, is assumed to follow a sim-
ple rule targeting deviations of inflation from its (zero) steady state. Banks
anticipate that the ensuing cut in the policy rate will lower their financing
cost, offering incentives to increase the loan rate in the first place.?! This
effect is proportional to ¥ pa ;, which therefore displays a positive correlation
with the bank’s markup. The expression for Yz ; is:

OR® RV g kfmeign
ORY R cFpamey + yPV[(mkv — 1)k, + mkvymc; ¢,

ERib’t = — ]ZLV,ta

(35)
where U = (1 — a)/[mkY(a + ¢)].

Two things are worth stressing. First, borrowers’ leverage plays a sig-
nificant role also in this case: the elasticity of the policy rate is positively
correlated with LV,” | reflecting the fact that — other things being equal —
the fall in aggregate demand and the ensuing policy response is stronger the
higher entrepreneurs’ leverage. Second, Ygs, also depends on the central

21This is reminiscent of results obtained in the non-atomistic wage setter literature. For
a description of the main strategic effects analyzed in this strand of literature in open and
closed economies see Cuciniello (2011).
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bank’s inflation coefficient ¢, which determines the intensity of monetary
policy response for a given reduction in aggregate inflation. This result un-
derscores the potential importance of the strategic interaction between large
banks and the central bank. In particular, it shows how the design of mone-
tary policy may interact with market power in the banking sector and have
an impact on banks’ interest rate decisions.??

Of course, the mechanism described in this section depends on the as-
sumption that bank profits in our model coincide with the interest rate mar-
gin.?® Moreover, the results about the cyclical properties of profits hinge on
the fact that, in the case of an increase in bank loan rates (and symmetri-
cally for a decrease), the fall in the amount of intermediated funds does not
compensate the positive impact on the unit interest margin. As shown in
Section 2 this is consistent with the empirical behavior of bank price-cost
margin. In the real world, bank profit and loss statements obviously includes
many other items, such as trading and other non-interest income, operating
costs, loan loss provisions.?**

4 The steady state

What are the implications of the mechanism described in the previous sec-
tion? After discussing the model baseline calibration, we first provide an
analysis of the steady-state properties of the model. In the next section we
focus on the dynamic properties of the model with large banks.

Table 1 reports the calibration of the main parameters in the model. The
households’ discount factor Sp is set at 0.996, which implies a steady-state
policy rate of roughly 2% (annualized). The entrepreneurs’ discount factor
BE has to be smaller than 8p and is set at 0.97, as in Tacoviello (2005).%
The inverse of the Frisch elasticity ¢ is set at 1 (Gali, 2008). The share of

22 As mentioned in the introduction, here we limit the analysis to the interaction between
large banks and monetary policy, which is certainly easier to understand. Our framework
could however be extended to study the interaction with other types of policies, such as
credit or macroprudential policy, which could deliver additional interesting results.

ZSee equation (29).

?4Indeed, if one considers overall bank profits, empirical evidence suggests that they are
procyclical (Albertazzi and Gambacorta, 2009).

25Given this calibration, 8p/Br = 1.02680, while M" ranges between 1.006 (for the
case of atomistic banks) and 1.02676 (for the case with n = 3). This guarantees that the
collateral constraint is binding in the steady state (see footnote 15).
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capital in the production function («) and the depreciation rate of physical
capital (6%) are set at 0.30 and 0.01, respectively. These values imply that
the investment-to-GDP ratio and the entrepreneurs’ share in consumption
equal 0.13 and 0.09, respectively, similar to GNSS. The parameter governing
the investment adjustment cost (k') is set at 0.4 so as to obtain an impact
response of asset prices after the shocks considered similar in magnitude to
the one in GNSS, where it roughly moves one-to-one with GDP. The degree
of price stickiness k), is set at 30, corresponding to a Calvo-probability of not
being able to adjust prices of roughly 66%, which implies that adjustment
occurs, on average, every 3 quarters. The elasticity of substitution across
goods €Y is set at 6, implying a markup in the goods market of 20%. In
the Taylor rule, the baseline calibration for the strength of monetary policy
response to inflation ¢, is set at 1.5.

As regards the parameters related to the financial frictions and the bank-
ing sector, we set the LTV ratio m¥ at 0.80. The elasticity of substitution
across loan varieties €® (which contributes to determining the steady-state
loan spread) is set at 161, which implies, in the case of atomistic banks, a
steady state gross markup M? of 1.006. This value, in turn, corresponds to a
net spread between the loan rate and the policy rate of around 2.5 percentage
points in annual terms.?

The non-stochastic steady state of the model is derived by setting the
shocks to their mean value and assuming a gross inflation rate equal to one.
The technology parameter AF is normalized so that y* = 1. In the zero-
inflation steady state the Phillips curve (25) implies that me = 1/mkY. From
equation (28), the steady state price of capital, ¢*, equals 1. As usual, in the
steady-state R® = 1/Bp. The steady state values of R, ¢, k¥ and LVE are
obtained by solving simultaneously for the equations below (see Appendix C
for the derivation):

R = M"/Bp, (36)

a(l — Bp + S*FLVF)
[1— (1 — 0" LVE(L — mE)|mkv

F'=1-

(37)

26Tn particular, the gross (quarterly) policy rate is R =1 /Bp = 1.004 and the gross loan
rate is R® = R M® = 1.01004. The net annualized spread is therefore 400 (Rb — R“’) o~
2.4 percentage points.
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Table 1: Baseline calibration

Value Description
Bp  0.996 household discount factor
1515 0.97  entrepreneurial discount factor
10) 1 inverse Frisch elasticity of labor supply
Q@ 0.30  product elasticity with respect to physical capital
m¥  0.80  entrepreneurs LTV ratio

e 161  elasticity of substitution of loans
e¥ 6 elasticity of substitution of goods
Kp 30  price stickiness
Ki 0.4 investment adjustment cost
o* 0.01  depreciation rate of physical capital
¢4” 0.0l TFP standard deviation innovation
¢H"0.0025 monetary policy standard deviation innovation
O 1.5 Strength of monetary policy response to inflation
E
BE oLV (38)
[1—(1—=0*)LVE(l —mP)mky
b
LVE = Fplt (39)

R — (1 — mE)ok’

where the markup in equation (36) is given by:

(n—1)+ 3y + Zgao

M = e(n—1)+% —n b o

d
an _ kjEmCQSﬂ LVE 1 41
Rib = P drme + W[(mky — 1)/{13 + ¢n] { BE - } e
Yy = LVE /. (42)

Figure 1 depicts graphically the relation between the steady-state level of
the markup and the level of entrepreneurs’ leverage (LV¥), under different
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assumptions regarding the number of banks. In particular, we study the
cases in which the number of banks operating in the market equals 3 (blue
line), 5 (red), 10 (black) and 30 (green).
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Figure 1: Relation between bank markup and entrepreneurs’ leverage, for
different values of the number of banks operating in the loan market.

A number of considerations are in order. First, the markup is positively
related with the level of borrowers’ leverage. In the previous section we
commented how the effect of LVF on M® was in principle ambiguous, as
it was positively related with both ¥, and X+ which had opposite effects
on the markup. The graphical result suggests that in our calibration the
impact of LVF on ¥ prevails. Second, as the number of banks grows, M
decreases — for any given value of LV® — gradually converging to 1.006,
which corresponds to the value of %, that is, the value of the markup with
atomistic banks. Moreover, as n increases, the positive relation with leverage
also disappears, in line with the irrelevance of strategic interactions.

Figure 2 shows the relation among ¢,, n, and the bank’s markup M°" in
a tridimensional plot (with the the remaining parameters still calibrated as
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in Table 1). The value of entrepreneurs’ leverage underlying the figure is 3.
In this case, we note that the degree of central bank’s inflation coefficient
is positively related to the markup. Also in this case, note that this result
holds as far as the number of banks is not too big (and therefore their size
is non-negligible): symmetrically to the previous figure, as n grows the as-
sociation between ¢, and the markup weakens, with the latter converging
to effl = 1.006. These results underline a potential trade-off for the central
bank regarding the choice of the appropriate degree of aggressiveness towards
inflation: a higher ¢, stabilizes inflation to a larger extent, but it induces an

increase in the degree of monopolistic power of banks in the long run.
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5 1018
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m 1.012
1.01
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Response to inflation (<pn) Number of banks (n)

Figure 2: Relation between bank markup, the degree of monetary policy
aggressiveness towards inflation and the number of banks operating in the
loan market.
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5 The financial acceleration markup and the
propagation of shocks

We now turn to studying the dynamic responses of the model to a monetary
and a technology shocks, showing the impact of different calibrations for n
and ¢,. We again refer to Table 1 for the calibration of the other parameters.
Since n and ¢, affect the steady state of the model, in the simulations we
assume the existence of a subsidy T (financed with a lump-sum tax) that
fully offsets the effect of monopolistic competition in the banking sector, i.e.
MP/(1+4 T) =1 thus generating identical steady states in all models.?”

We set the serial correlation of the technological and monetary shock
equal to zero to help us understand the mechanisms at play. Figure 3 reports
the response to a temporary monetary restriction (defined as a shock to 5be
in equation (1)), calibrating the inflation coefficient ¢, at 1.5. The blue
lines correspond to the case of atomistic banks, while the red dotted lines
correspond to the case of large banks with a loan market share of around 30
percent, i.e. n = 3.

Qualitatively, the response of the main variables is similar in the two
cases. Following the shock inflation and output drop, reflecting the con-
traction in consumption and the fall in investment. The price of capital
and entrepreneurs’ borrowing also fall. Entrepreneurs’ leverage, however, in-
creases as net wealth is hit more severely than the reduction in borrowing.
This negative correlation between leverage and output is consistent with a
passive management of capital structure of the firm and with the findings in
Adrian and Shin (2010), Chugh (2009) and Levy and Hennessy (2007) (see
Section 2.

The presence of non-atomistic players, however, makes a significant quan-
titative difference. In this case, banks’” markup is positively related to lever-
age and therefore increases following the contractionary shock. When banks
are atomistic, there is a one-to-one relationship between changes in the loan
rate and changes in the policy rate, as the markup is constant. As a conse-
quence of the increase in the markup, the negative dynamics in the model
get amplified, bringing about a stronger contraction in output.

This mechanism unveils the existence, in this context, of a new type of fi-

2"Note that, given the existence of this subsidy, differently to footnote 15, the condi-
tion Sp > [g is sufficient to guarantee that the borrowing constraint is always binding,
similarly to Iacoviello (2005).
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nancial accelerator, which is crucially related to the presence of large banks.
This mechanism is different in nature to the standard financial accelera-
tor discussed in the literature on the credit channel (Bernanke and Gertler,
1989; Bernanke et al., 1999; Kiyotaki and Moore, 1997) and adds up to that
channel, which is also at work in the model due to the presence of borrowing-
constrained agents.

Inflation Output Investment

-0.05
3 4 5 1

‘ —e—Non-atomistic banks (n=3)= = - Atomistic banks (n - ) ‘

Figure 3: Impulse response to a one standard deviation contractionary mon-
etary shock. Comparing the models with atomistic and large banks. Percent
deviation from steady state.

Figure 4 displays the response of the model to a positive productivity
shock (see equation (9)), again comparing the case of atomistic banks and
large banks. Also in this case, the presence of non-atomistic banks operates as
an amplification mechanism of the fluctuations in the real variables. The size
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of the response of output and asset prices is roughly twice as large as in that
case of atomistic banks. Again, the explanation is that the presence of large
banks implies a countercyclical movement in bank’s markup, which brings
about (in the case considered) a stronger reduction in the loan interest rate.
In addition, under our calibration the amplification effect on the demand size
is such that inflation turns out to be positive with large banks.

Inflation Output Investment

3 4 5

5

‘ —e—Non-atomistic banks (n=3)= = = Atomistic banks (n - ) ‘

Figure 4: Impulse response to a one standard deviation expansionary technol-
ogy shock. Comparing the models with atomistic and large banks. Percent
deviation from steady state.

In the previous two exercises, we kept the value of the central bank’s
inflation coefficient ¢, fixed at 1.5. However, as we noted in Section 3, the
value of this parameter also has an impact on the dynamic response of the
model to the shocks. Figure 5 compares, for the case of non-atomistic banks
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Figure 5: Effect of different inflation coefficients with a positive technological
shock and n = 3. Percent deviation from steady state.

(n = 3), the response of the model to a positive technology shock assuming
two different values of the central banks’ inflation coefficient: (i) ¢, = 30,
which can be considered as the (extreme) case of monetary policy following a
very strict inflation targeting,”® and (ii) ¢, = 1.1, that is, the case of a " weak”
inflation coefficient. The figure shows that the (countercyclical) response of
the markup is substantially stronger in the case of the aggressive inflation
response. In turn, the increase in output, investment and asset prices is also
more pronounced.

28Results are qualitatively similar also assuming more realistic — though still high —
values for ¢, like 3 or 5.
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6 Conclusions

This paper extends a New-Keynesian model with banks and financial frictions
to allow for the presence of large banks, i.e. intermediaries that understand
and internalize the aggregate effects of their individual decisions. This frame-
work gives rise to a strategic interaction between the banks and the central
bank, which alters the dynamics of competition in the banking industry.

In this framework, the presence of strategic interaction has an effect on
the steady-state and the cyclical behavior of the bank price-cost margin,
which in turn affects the rest of the macroeconomic variables. In particular,
while in a benchmark model with atomistic banks the loan markup is con-
stant and depends only on the (exogenous) elasticity of substitution among
loan varieties, in the model with large banks it is endogenous and depends
positively on the level of borrowers’ leverage and on the degree of the central
bank’s response to inflation in the Taylor rule. The endogenous movements
in the loan spread are countercyclical, generating a new type of financial ac-
celerator which adds up to the one discussed in the literature on the credit
channel and is consistent with empirical evidence.

The results identified in this paper are likely to have significant implica-
tions, both for the appropriate conduct of monetary policy and for financial
stability considerations. For example, optimal monetary policy prescriptions
may change once the strategic interaction between the central bank and
large financial institutions is taken into account. Moreover, the effectiveness
of various monetary and macro-prudential policy settings may depend on the
interaction of these policies with the behavior of non-atomistic banks. This
analysis is left for future research.

32



References

Adrian, Tobias, and Hyun Song Shin. (2010) “Liquidity and leverage.”
Journal of Financial Intermediation, 19, 418-437.

Albertazzi, Ugo, and Leonardo Gambacorta. (2009) “Bank profitability and
the business cycle.” Journal of Financial Stability, 5, 393-409.

Aliaga-Diaz, Roger, and Marfa Pia Olivero. (2010a) “Is there a financial
accelerator in US banking?: Evidence from the cyclicality of banks’
price-cost margins.” Fconomics Letters, 108, 167-171.

Aliaga-Diaz, Roger, and Marfa Pia Olivero. (2010b) “Macroeconomic
Implications of Deep Habits in Banking.” Journal of Money, Credit and
Banking, 42, 1495-1521.

Andrés, Javier, and Oscar Arce. (2012) “Banking Competition, Housing
Prices and Macroeconomic Stability.” Fconomic Journal, 122, 1346-1372.

Andrés, Javier, Oscar Arce, and Carlos Thomas. (2013) “Banking
competition, collateral constraints and optimal monetary policy.”
Journal of Money, Credit and Banking, forthcoming.

Angelini, Paolo, and Nicola Cetorelli. (2003) “ The Effects of Regulatory
Reform on Competition in the Banking Industry.” Journal of Money,
Credit and Banking, 35, 663—-84.

Berger, Allen N., Asli Demirguc-Kunt, Ross Levine, and Joseph G.
Haubrich. (2004) “Bank Concentration and Competition: An Evolution
in the Making.” Journal of Money, Credit and Banking, 36, 433-51.

Bernanke, Ben, and Mark Gertler. (1989) “Agency Costs, Net Worth, and
Business Fluctuations.” American Economic Review, 79, 14-31.

Bernanke, Ben S., Mark Gertler, and Simon Gilchrist. (1999) “The financial
accelerator in a quantitative business cycle framework.” In Handbook of
Macroeconomics, Handbook of Macroeconomics, volume 1, edited by J. B.
Taylor, and M. Woodford, chapter 21, pp. 1341-1393. Elsevier.

Bianchi, Javier. (2012) Efficient Bailouts? NBER Working Papers 18587,
National Bureau of Economic Research, Inc.

33



Bijlsma, J.M., and G.T.J Zwart. (2013) The Changing Landscape of
Financial Markets in Europe, the United States and Japan. Bruegel
Working Paper 2013/02.

Bikker, Jacob A., and Katharina Haaf. (2002) “Competition, concentration
and their relationship: An empirical analysis of the banking industry.”
Journal of Banking € Finance, 26, 2191-2214.

Brunnermeier, Markus K., Thomas M. Eisenbach, and Yuliy Sannikov.
(2012) “Macroeconomics with Financial Frictions: A Survey.” In
Advances in Economics and Econometrics: Tenth World Congress of the
Econometric Society, volume 2, edited by Daron Acemoglu, Manuel
Arellano, and Eddie Dekel, pp. 3-94. Cambridge, UK: Cambridge
University Press.

Carletti, Elena. (2008) “Competition and Regulation in Banking.” In
Handbook in Financial Intermediation, edited by A. Boot, and
A. Thakor, pp. 449-482. Elsevier, North Holland.

Cetorelli, Nicola, and Pietro F. Peretto. (2012) “Credit quantity and credit
quality: Bank competition and capital accumulation.” Journal of
Economic Theory, 147, 967-998.

Christiano, Lawrence, Roberto Motto, and Massimo Rostagno. (2010)
Financial factors in economic fluctuations. Working Paper Series 1192,
European Central Bank.

Chugh, Sanjay K. (2009) “Firm Risk and Leverage-Based Business Cycles.”
Mimeo.

Claessens, Stijn, and Luc Laeven. (2004) “What Drives Bank Competition?
Some International Evidence.” Journal of Money, Credit and Banking,
36, 563-83.

Corbae, Dean, and Pablo D’Erasmo. (2013) “A Quantitative Model of
Banking Industry Dynamics.” Mimeo.

Corvoisier, Sandrine, and Reint Gropp. (2002) “Bank concentration and
retail interest rates.” Journal of Banking & Finance, 26, 2155 — 21809.

34



Cuciniello, Vincenzo. (2011) “The Welfare Effect of Foreign Monetary
Conservatism with Nonatomistic Wage Setters.” Journal of Money,
Credit and Banking, 43, 1719-1734.

Cukierman, Alex, and Francesco Lippi. (2001) “Labour Markets and
Monetary Union: A Strategic Analysis.” Economic Journal, 111, 541-65.

Curdia, Vasco, and Michael Woodford. (2010) “Credit Spreads and
Monetary Policy.” Journal of Money, Credit and Banking, 42, 3-35.

De Bandt, Olivier, and E. Philip Davis. (2000) “Competition, contestability
and market structure in European banking sectors on the eve of EMU.”
Journal of Banking ¢ Finance, 24, 1045-1066.

Degryse, Hans, and Steven Ongena. (2008) “Competition and Regulation in
the Banking Sector: A Review of the Empirical Evidence on the Sources
of Bank Rents.” In Handbook in Financial Intermediation, edited by
A. Boot, and A. Thakor, pp. 483-554. Elsevier, North Holland.

Dell’Ariccia, Giovanni. (2001) “Asymmetric information and the structure
of the banking industry.” European Economic Review, 45, 1957-1980.

Dell’Ariccia, Giovanni, Ezra Friedman, and Robert Marquez. (1999)
“Adverse Selection as a Barrier to Entry in the Banking Industry.”
RAND Journal of Economics, 30, 515-534.

Demirguc-Kunt, Asli, Luc Laeven, and Ross Levine. (2004) “Regulations,
Market Structure, Institutions, and the Cost of Financial
Intermediation.” Journal of Money, Credit and Banking, 36, 593-622.

Demsetz, Harold. (1973) “Industry Structure, Market Rivalry, and Public
Policy.” Journal of Law and Economics, 16, 1-9.

Dueker, Michael J., and Daniel L. Thornton. (1997) Do bank loan rates
exhibit a countercyclical mark-up? Technical report.

Fama, Eugene F. (1985) “What’s different about banks?” Journal of
Monetary Economaics, 15, 29-39.

Freixas, Xavier, and Jean-Charles Rochet. (2008) Microeconomics of
Banking, 2nd Edition, MIT Press Books, volume 1. The MIT Press.

35



Gali, Jordi. (2008) Monetary Policy, Inflation and the Business Cycle: An
Introduction to the New Keynesian Framework. Princeton University
Press.

Gerali, Andrea, Stefano Neri, Luca Sessa, and Federico M. Signoretti.
(2010) “Credit and Banking in a DSGE Model of the Euro Area.”
Journal of Money, Credit and Banking, 42, 107-141.

Gertler, Mark, and Peter Karadi. (2011) “A model of unconventional
monetary policy.” Journal of Monetary Economics, 58, 17-34.

Guzzo, Vincenzo, and Andrés Velasco. (1999) “The case for a populist
Central Banker.” Furopean Economic Review, 43, 1317-1344.

lacoviello, Matteo. (2005) “House Prices, Borrowing Constraints, and
Monetary Policy in the Business Cycle.” American Economic Review, 95,

739-764.

Kim, Moshe, Doron Kliger, and Bent Vale. (2003) “Estimating switching
costs: the case of banking.” Journal of Financial Intermediation, 12,
25-56.

Kiyotaki, Nobuhiro, and John Moore. (1997) “Credit Cycles.” Journal of
Political Economy, 105, 211-48.

Lawler, Philip. (2000) “Centralized Wage Setting, Inflation Contracts, and
the Optimal Choice of Central Banker.” Economic Journal, 110, 559-575.

Levy, Amnon, and Christopher Hennessy. (2007) “Why does capital
structure choice vary with macroeconomic conditions?” Journal of
Monetary Economics, 54, 1545-1564.

Lippi, Francesco. (2003) “Strategic Monetary Policy with Non-Atomistic
Wage Setters.” Review of Economic Studies, 70, 909-919.

Mandelman, Federico S. (2011) “Business Cycles and the Role of Imperfect
Competition in the Banking System.” International Finance, 14,
103-133.

Maudos, Joaquin, and Juan Fernandez de Guevara. (2004) “Factors
explaining the interest margin in the banking sectors of the European
Union.” Journal of Banking € Finance, 28, 2259-2281.

36



Meh, Csaire A., and Kevin Moran. (2010) “The role of bank capital in the
propagation of shocks.” Journal of Economic Dynamics and Control, 34,
555-5H76.

Olivero, Maria Pia. (2010) “Market power in banking, countercyclical
margins and the international transmission of business cycles.” Journal
of International Economics, 80, 292—-301.

Panzar, John C, and James N Rosse. (1987) “Testing for
&quot;Monopoly&quot; Equilibrium.” Journal of Industrial Economics,
35, 443-56.

Rotemberg, Julio J. (1982) “Monopolistic Price Adjustment and Aggregate
Output.” Review of Fconomic Studies, 49, 517-31.

Salop, Steven C. (1979) “Monopolistic Competition with Outside Goods.”
Bell Journal of Economics, 10, 141-156.

Soskice, David, and Torben Iversen. (2000) “The Nonneutrality Of
Monetary Policy With Large Price Or Wage Setters.” Quarterly Journal
of Economics, 115, 265-284.

Vives, Xavier. (2001) “Competition in the Changing World of Banking.”
Ozxford Review of Economic Policy, 17, 535-547.

von Thadden, Ernst-Ludwig. (1995) “Long-Term Contracts, Short-Term
Investment and Monitoring.” Review of Economic Studies, 62, 557-75.

Appendices

A The derivation of equations (19) and (20)
From (14) and (15), we obtain
6 —m g /R = Boct [eiy [l + @i (L-mP)(1=dY] . (A1)

Using the definition of entrepreneurs’ net worth in text (18), the entrepreneurs’
budget constraint can be rewritten as

el =nwf — ¢ kF + bE. (A.2)
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Now, we guess that entrepreneurs’ consumption is a fraction 1 — Sg of net

worth as follows:
Cf =(1- BE)nwf

Thus, plugging the guess into equation (A.1) yields

arky — b = Benwy’

(A.3)

(A4)

which corresponds to equation (20) in the text. Finally, in order to verify

our initial guess and so equation (19), combine (A.4) and (A.2).

B The bank’s u problem solution

An impact of bank loan rate on aggregate loan rate

The loan rate set by a representative bank wu is the same for all the types of
loan supplied. We assume that each bank simultaneously sets the loan rate,
RY(u), taking the other banks’ loan rate as given. Thus, from the aggregate

loan index,

1 1—leb
R} = [ / Rf(j)l—f"dy} ,
0

we have that in a symmetric equilibrium, i.e. when R?(u) = R?,

1
1—eb

aR? 0 |:/ b/ \N1—eb 7 - b/ \1—eb }
= R)(j 6dj+/ R/(j) “djy
IR RW e Y [ Fel)

! [wa]* 1

n| R n’

Note that, because of symmetry, it is also true that

OR) R(u)  OR® 1

ORV(u) RY — ORM(u) n’
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Loans demand and policy rate elasticities to aggregate
loan rate index

Define by

07y R®

R 7,

the elasticity of variable Z; with respect to R?. Bank’s elasticities are com-

puted taking as given expectations about variables in the next period.
When the borrowing constraint (8) is binding, we can use equations (21)

and (23) and rewrite it as follows

—_

:‘Z,t =

bE = VELVEnw?.

As banks set the interest rate after having observed the entrepreneurs’ net
wealth (18), they also take the rental rate and price of capital as given. Thus,
we can derive the following (perceived) relation

Ept = Zve +ZLve = —1+Z0vy (B.4)

between the elasticity of loans demand and borrowers’ leverage, which cor-
responds to —X; in the text (33).

Similarly, from the equilibrium condition for the labor market (19), the
interest rate rule (1), and the production function (9) we obtain

Ey,t + Emc,t + ER“’,t = (1 + ¢)Elp,t> (B5)
ER“’,t - ¢FEW,t7 (B6)

and
Ey,t = (1 - a)Elp,t' (B7>

Now, combining the budget constraint for households (3) and for en-
trepreneurs (7) yields the clearing condition in the final goods market

P

K ¢
yE [1 - 7p(7rt —1)? = B;Eib + (1 = Be)nwF + LV.EnwF — gk (1 — 6%).
t

Differentiate with respect to R? and evaluate at zero net inflation, 7, = 1,
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0Zt _ = _ Zt ;
oR = S2tR it reads

the above resource constraint; using
Y=y = nwLV,"Ery, — ¢ Egio (B.8)
and the New Keynesian Phillips curve (25) leads to the following expression

Kp(mk? — 1)=5 1 = mkYmc,Zpey. (B.9)

Finally, taking logs of the entrepreneurs’ leverage (23) and differentiating
with respect to R? yields

(B.10)

which corresponds to —X v, in the text (34). Expression (35) is derived by
solving the system of equations (B.5)-(B.9) for =5, where Z € {y, mc, R, I, 7}.

Banks’ first-order condition

Taking derivative of (29) with respect to R?(u) and using (31) yields at the
symmetric equilibrium, R?(j) = R?,

b (b ib (RY — R?) 9 Ry OR} pb
(n—1)e (Rt_Rt)+ t t) ORYOF R} 't

n n n

Rb —

(B.11)

obP
ORY

OR® Rib . .
onr = —Srw g yields expression (30)
t Y

Substituting for
in the text.

= - b and
b,t R?

C The steady state

Without loss of generality we normalize the technology parameter A¥ so that
y¥ =1 in steady state. From the Euler equation (4) and the firms’ optimal
condition in the capital good sector (28), we have that R = 1/8p and ¢ = 1.
Thus, in steady state equations (21), (23), and (20) read:

VE = bE kP, (C.1)
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LV = k¢ /nw”, (C.2)

and

LV = Bp/(1-VF). (C.3)

At the zero inflation the New Keynesian Phillips curve yields mec = 1/mkY
and the resource constraint is given by

c” +nwf(LVF — 1) — R + a/mk? + nw®(1 — pg) = 1. (C4)

From equations (19), (8), and (18) we have that

1 -«
p\1+¢ _
(7)o = (C5)
and
VPR = KEmP (1 — &%), (C.6)
nw? + RPF — a/mk¥ — k(1 — §%) = 0. (C.7)

Equations (37), (38), and (39) are derived by solving the system of equa-
tions (C.1)-(C.7) for ¢?, k¥, LVE b nw?f [P and VE.

41



)

. 954

. 955

. 956

957

. 958

. 959

. 960

. 961

. 962

. 963

. 964

. 965

. 966

. 967

. 968

. 969

. 970

. 971

. 972

. 973

. 974

. 975

. 976

RECENTLY PUBLISHED “TEMI” (*)

Two EGARCH models and one fat tail, by Michele Caivano and Andrew Harvey
(March 2014).

My parents taught me. Evidence on the family transmission of values, by Giuseppe
Albanese, Guido de Blasio and Paolo Sestito (March 2014).

Political selection in the skilled city, by Antonio Accetturo (March 2014).

Calibrating the Italian smile with time-varying volatility and heavy-tailed models,
by Michele Leonardo Bianchi (April 2014).

The intergenerational transmission of reading: is a good example the best sermon?,
by Anna Laura Mancini, Chiara Monfardini and Silvia Pasqua (April 2014).

A tale of an unwanted outcome: transfers and local endowments of trust and
cooperation, by Antonio Accetturo, Guido de Blasio and Lorenzo Ricci (April 2014).

The impact of R&D subsidies on firm innovation, by Raffaello Bronzini and Paolo
Piselli (April 2014).

Public expenditure distribution, voting, and growth, by Lorenzo Burlon (April
2014).

Cooperative R&D networks among firms and public research institutions,
by Marco Marinucci (June 2014).

Technical progress, retraining cost and early retirement, by Lorenzo Burlon and
Montserrat Vilalta-Bufi (June 2014).

Foreign exchange reserve diversification and the “exorbitant privilege”, by Pietro
Cova, Patrizio Pagano and Massimiliano Pisani (July 2014).

Behind and beyond the (headcount) employment rate, by Andrea Brandolini and
Eliana Viviano (July 2014).

Bank bonds: size, systemic relevance and the sovereign, by Andrea Zaghini (July
2014).

Measuring spatial effects in presence of institutional constraints: the case of
Italian Local Health Authority expenditure, by Vincenzo Atella, Federico Belotti,
Domenico Depalo and Andrea Piano Mortari (July 2014).

Price pressures in the UK index-linked market: an empirical investigation, by
Gabriele Zinna (July 2014).

Stock market efficiency in China: evidence from the split-share reform, by Andrea
Beltratti, Bernardo Bortolotti and Marianna Caccavaio (September 2014).

Academic performance and the Great Recession, by Effrosyni Adamopoulou and
Giulia Martina Tanzi (September 2014).

Random switching exponential smoothing and inventory forecasting, by Giacomo
Sbrana and Andrea Silvestrini (September 2014).

Are Sovereign Wealth Funds contrarian investors?, by Alessio Ciarlone and Valeria
Miceli (September 2014).

Inequality and trust: new evidence from panel data, by Guglielmo Barone and
Sauro Mocetti (September 2014).

Identification and estimation of outcome response with heterogeneous treatment
externalities, by Tiziano Arduini, Eleonora Patacchini and Edoardo Rainone
(September 2014).

Hedonic value of Italian tourism supply: comparing environmental and cultural
attractiveness, by Valter Di Giacinto and Giacinto Micucci (September 2014).

Multidimensional poverty and inequality, by Rolf Aaberge and Andrea Brandolini
(September 2014).

Requests for copies should be sent to:
Banca d’Italia — Servizio Struttura economica e finanziaria — Divisione Biblioteca e Archivio storico —
Via Nazionale, 91 — 00184 Rome — (fax 0039 06 47922059). They are available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

2011

S. D1 ADDARIO, Job search in thick markets, Journal of Urban Economics, v. 69, 3, pp. 303-318, TD No.
605 (December 2006).

F. SCHIVARDI and E. VIVIANO, Entry barriers in retail trade, Economic Journal, v. 121, 551, pp. 145-170, TD
No. 616 (February 2007).

G. FERRERO, A. NOBILI and P. PASSIGLIA, Assessing excess liquidity in the Euro Area: the role of sectoral
distribution of money, Applied Economics, v. 43, 23, pp. 3213-3230, TD No. 627 (April 2007).

P. E. MISTRULLI, Assessing financial contagion in the interbank market: maximun entropy versus observed
interbank lending patterns, Journal of Banking & Finance, v. 35, 5, pp. 1114-1127, TD No. 641
(September 2007).

E. CIAPANNA, Directed matching with endogenous markov probability: clients or competitors?, The
RAND Journal of Economics, v. 42, 1, pp. 92-120, TD No. 665 (April 2008).

M. BUGAMELLI and F. PATERNO, Output growth volatility and remittances, Economica, v. 78, 311, pp.
480-500, TD No. 673 (June 2008).

V. DI GIACINTO e M. PAGNINI, Local and global agglomeration patterns: two econometrics-based
indicators, Regional Science and Urban Economics, v. 41, 3, pp. 266-280, TD No. 674 (June 2008).

G. BARONE and F. CINGANO, Service regulation and growth: evidence from OECD countries, Economic
Journal, v. 121, 555, pp. 931-957, TD No. 675 (June 2008).

P. SESTITO and E. VIVIANO, Reservation wages: explaining some puzzling regional patterns, Labour, v. 25,
1, pp. 63-88, TD No. 696 (December 2008).

R. GIORDANO and P. TOMMASINO, What determines debt intolerance? The role of political and monetary
institutions, European Journal of Political Economy, v. 27, 3, pp. 471-484, TD No. 700 (January 2009).

P. ANGELINI, A. NOBILI and C. PICILLO, The interbank market after August 2007: What has changed, and
why?, Journal of Money, Credit and Banking, v. 43, 5, pp. 923-958, TD Ne. 731 (October 2009).

G. BARONE and S. MOCETTI, Tax morale and public spending inefficiency, International Tax and Public
Finance, v. 18, 6, pp. 724-49, TD No. 732 (November 2009).

L. FOrRNI, A. GERALI and M. PISANL, The Macroeconomics of Fiscal Consolidation in a Monetary Union:
the Case of Italy, in Luigi Paganetto (ed.), Recovery after the crisis. Perspectives and policies,
VDM Verlag Dr. Muller, TD No. 747 (March 2010).

A. D1 CESARE and G. GUAZZAROTTI, An analysis of the determinants of credit default swap changes before
and during the subprime financial turmoil, in Barbara L. Campos and Janet P. Wilkins (eds.), The
Financial Crisis: Issues in Business, Finance and Global Economics, New York, Nova Science
Publishers, Inc., TD No. 749 (March 2010).

A. LEVY and A. ZAGHINI, The pricing of government guaranteed bank bonds, Banks and Bank Systems, v.
6, 3, pp. 16-24, TD No. 753 (March 2010).

G. BARONE, R. FELICI and M. PAGNINI, Switching costs in local credit markets, International Journal of
Industrial Organization, v. 29, 6, pp. 694-704, TD Ne. 760 (June 2010).

G. BARBIERI, C. ROSSETTI e P. SESTITO, The determinants of teacher mobility: evidence using Italian
teachers' transfer applications, Economics of Education Review, v. 30, 6, pp. 1430-1444,
TD No. 761 (marzo 2010).

G. GRANDE and 1. VISCO, 4 public guarantee of a minimum return to defined contribution pension scheme
members, The Journal of Risk, v. 13, 3, pp. 3-43, TD No. 762 (June 2010).

P. DEL GIOVANE, G. ERAMO and A. NOBILI, Disentangling demand and supply in credit developments: a
survey-based analysis for Italy, Journal of Banking and Finance, v. 35, 10, pp. 2719-2732, TD No.
764 (June 2010).

G. BARONE and S. MOCETTI, With a little help from abroad: the effect of low-skilled immigration on the
female labour supply, Labour Economics, v. 18, 5, pp. 664-675, TD No. 766 (July 2010).

S. FEDERICO and A. FELETTIGH, Measuring the price elasticity of import demand in the destination markets of
italian exports, Economia e Politica Industriale, v. 38, 1, pp. 127-162, TD Ne. 776 (October 2010).

S. MAGRI and R. Pico, The rise of risk-based pricing of mortgage interest rates in lItaly, Journal of
Banking and Finance, v. 35, 5, pp. 1277-1290, TD No. 778 (October 2010).



M. TABOGA, Under/over-valuation of the stock market and cyclically adjusted earnings, International
Finance, v. 14, 1, pp. 135-164, TD No. 780 (December 2010).

S. NERI, Housing, consumption and monetary policy: how different are the U.S. and the Euro area?, Journal
of Banking and Finance, v.35, 11, pp. 3019-3041, TD No. 807 (April 2011).

V. CUCINIELLO, The welfare effect of foreign monetary conservatism with non-atomistic wage setters, Journal
of Money, Credit and Banking, v. 43, 8, pp. 1719-1734, TD No. 810 (June 2011).

A. CALZA and A. ZAGHINL, welfare costs of inflation and the circulation of US currency abroad, The B.E.
Journal of Macroeconomics, v. 11, 1, Art. 12, TD No. 812 (June 2011).

L. FAIELLA, La spesa energetica delle famiglie italiane, Energia, v. 32, 4, pp. 40-46, TD No. 822 (September
2011).

D. DEPALO and R. GIORDANO, The public-private pay gap: a robust quantile approach, Giornale degli
Economisti e Annali di Economia, v. 70, 1, pp. 25-64, TD No. 824 (September 2011).

R. DE BONIS and A. SILVESTRINL, The effects of financial and real wealth on consumption: new evidence from
OECD countries, Applied Financial Economics, v. 21, 5, pp. 409-425, TD No. 837 (November 2011).

F. CAPRIOLL P. RizzA and P. TOMMASINO, Optimal fiscal policy when agents fear government default, Revue
Economique, v. 62, 6, pp. 1031-1043, TD No. 859 (March 2012).

2012

F. CINGANO and A. ROSOLIA, People I know: job search and social networks, Journal of Labor Economics, v.
30, 2, pp. 291-332, TD No. 600 (September 2006).

G. GoBBI and R. Z1zzZA, Does the underground economy hold back financial deepening? Evidence from the
italian credit market, Economia Marche, Review of Regional Studies, v. 31, 1, pp. 1-29, TD No. 646
(November 2006).

S. MOCETTL, Educational choices and the selection process before and after compulsory school, Education
Economics, v. 20, 2, pp. 189-209, TD No. 691 (September 2008).

P. PINOTTI, M. BIANCHI and P. BUONANNO, Do immigrants cause crime?, Journal of the European
Economic Association , v. 10, 6, pp. 1318-1347, TD No. 698 (December 2008).

M. PERICOLI and M. TABOGA, Bond risk premia, macroeconomic fundamentals and the exchange rate,
International Review of Economics and Finance, v. 22, 1, pp. 42-65, TD No. 699 (January 2009).

F. Lippi and A. NOBILI, Oil and the macroeconomy: a quantitative structural analysis, Journal of European
Economic Association, v. 10, 5, pp. 1059-1083, TD No. 704 (March 2009).

G. AscARI and T. ROPELE, Disinflation in a DSGE perspective: sacrifice ratio or welfare gain ratio?,
Journal of Economic Dynamics and Control, v. 36, 2, pp. 169-182, TD No. 736 (January 2010).

S. FEDERICO, Headquarter intensity and the choice between outsourcing versus integration at home or
abroad, Industrial and Corporate Chang, v. 21, 6, pp. 1337-1358, TD No. 742 (February 2010).

I. BUONO and G. LALANNE, The effect of the Uruguay Round on the intensive and extensive margins of
trade, Journal of International Economics, v. 86, 2, pp. 269-283, TD No. 743 (February 2010).

A. BRANDOLINI, S. MAGRI and T. M SMEEDING, Asset-based measurement of poverty, In D. J. Besharov
and K. A. Couch (eds), Counting the Poor: New Thinking About European Poverty Measures and
Lessons for the United States, Oxford and New York: Oxford University Press, TD No. 755
(March 2010).

S. GOMES, P. JACQUINOT and M. PISANI, The EAGLE. A model for policy analysis of macroeconomic
interdependence in the euro area, Economic Modelling, v. 29, 5, pp. 1686-1714, TD No. 770
(July 2010).

A. ACCETTURO and G. DE BLASIO, Policies for local development: an evaluation of Italy’s “Patti
Territoriali”, Regional Science and Urban Economics, v. 42, 1-2, pp. 15-26, TD No. 789
(January 2006).

F. BUSETTI and S. D1 SANZO, Bootstrap LR tests of stationarity, common trends and cointegration, Journal
of Statistical Computation and Simulation, v. 82, 9, pp. 1343-1355, TD No. 799 (March 2006).

S. NERI and T. ROPELE, Imperfect information, real-time data and monetary policy in the Euro area, The
Economic Journal, v. 122, 561, pp. 651-674, TD No. 802 (March 2011).

A. ANZUINI and F. FORNARI, Macroeconomic determinants of carry trade activity, Review of International
Economics, v. 20, 3, pp. 468-488, TD No. 817 (September 2011).

M. AFFINITO, Do interbank customer relationships exist? And how did they function in the crisis? Learning
from Italy, Journal of Banking and Finance, v. 36, 12, pp. 3163-3184, TD No. 826 (October 2011).



P. GUERRIERI and F. VERGARA CAFFARELLI, Trade Openness and International Fragmentation of
Production in the European Union: The New Divide?, Review of International Economics, v. 20, 3,
pp. 535-551, TD No. 855 (February 2012).

V. DI GIACINTO, G. Micuccl and P. MONTANARO, Network effects of public transposrt infrastructure:
evidence on Italian regions, Papers in Regional Science, v. 91, 3, pp. 515-541, TD No. 869 (July
2012).

A. FILIPPIN and M. PACCAGNELLA, Family background, self-confidence and economic outcomes,
Economics of Education Review, v. 31, 5, pp. 824-834, TD No. 875 (July 2012).

2013

A. MERCATANTI, A likelihood-based analysis for relaxing the exclusion restriction in randomized
experiments with imperfect compliance, Australian and New Zealand Journal of Statistics, v. 55, 2,
pp. 129-153, TD No. 683 (August 2008).

F. CINGANO and P. PINOTTI, Politicians at work. The private returns and social costs of political connections,
Journal of the European Economic Association, v. 11, 2, pp. 433-465, TD No. 709 (May 2009).

F. BUSETTI and J. MARcuccl, Comparing forecast accuracy: a Monte Carlo investigation, International
Journal of Forecasting, v. 29, 1, pp. 13-27, TD No. 723 (September 2009).

D. DOTTORI, S. I-LING and F. ESTEVAN, Reshaping the schooling system: The role of immigration, Journal
of Economic Theory, v. 148, 5, pp. 2124-2149, TD No. 726 (October 2009).

A. FINICELLL P. PAGANO and M. SBRACIA, Ricardian Selection, Journal of International Economics, v. 89,
1, pp. 96-109, TD No. 728 (October 2009).

L. MONTEFORTE and G. MORETTI, Real-time forecasts of inflation: the role of financial variables, Journal
of Forecasting, v. 32, 1, pp. 51-61, TD No. 767 (July 2010).

R. GIORDANO and P. TOMMASINO, Public-sector efficiency and political culture, FinanzArchiv, v. 69, 3, pp.
289-316, TD No. 786 (January 2011).

E. GAIOTTI, Credit availablility and investment: lessons from the "Great Recession”, European Economic
Review, v. 59, pp. 212-227, TD No. 793 (February 2011).

F. Nucct and M. RIGGI, Performance pay and changes in U.S. labor market dynamics, Journal of
Economic Dynamics and Control, v. 37, 12, pp. 2796-2813, TD No. 800 (March 2011).

G. CAPPELLETTI, G. GUAZZAROTTI and P. TOMMASINO, What determines annuity demand at retirement?,
The Geneva Papers on Risk and Insurance — Issues and Practice, pp. 1-26, TD No. 805 (April 2011).

A. ACCETTURO ¢ L. INFANTE, Skills or Culture? An analysis of the decision to work by immigrant women
in Italy, IZA Journal of Migration, v. 2, 2, pp. 1-21, TD No. 815 (July 2011).

A. DE SoCI0, Squeezing liquidity in a “lemons market” or asking liquidity “on tap”, Journal of Banking and
Finance, v. 27, 5, pp. 1340-1358, TD No. 819 (September 2011).

S. GOMES, P. JACQUINOT, M. MOHR and M. PISANI, Structural reforms and macroeconomic performance
in the euro area countries: a model-based assessment, International Finance, v. 16, 1, pp. 23-44,
TD No. 830 (October 2011).

G. BARONE and G. DE BLASIO, Electoral rules and voter turnout, International Review of Law and
Economics, v. 36, 1, pp. 25-35, TD No. 833 (November 2011).

O. BLANCHARD and M. RIGGI, Why are the 2000s so different from the 1970s? A structural interpretation
of changes in the macroeconomic effects of oil prices, Journal of the European Economic
Association, v. 11, 5, pp. 1032-1052, TD No. 835 (November 2011).

R. CRISTADORO and D. MARCONI, Household savings in China, in G. Gomel, D. Marconi, I. Musu, B.
Quintieri (eds), The Chinese Economy: Recent Trends and Policy Issues, Springer-Verlag, Berlin,
TD No. 838 (November 2011).

E. GENNARI and G. MESSINA, How sticky are local expenditures in Italy? Assessing the relevance of the
flypaper effect through municipal data, International Tax and Public Finance (DOI:
10.1007/s10797-013-9269-9), TD No. 844 (January 2012).

A. ANZUINI, M. J. LOMBARDI and P. PAGANO, The impact of monetary policy shocks on commodity prices,
International Journal of Central Banking, v. 9, 3, pp. 119-144, TD No. 851 (February 2012).

R. GAMBACORTA and M. IANNARIO, Measuring job satisfaction with CUB models, Labour, v. 27, 2, pp.
198-224, TD No. 852 (February 2012).



G. AscARI and T. ROPELE, Disinflation effects in a medium-scale new keynesian model: money supply rule
versus interest rate rule, European Economic Review, v. 61, pp. 77-100, TD No. 867 (April
2012).

E. BERETTA and S. DEL PRETE, Banking consolidation and bank-firm credit relationships: the role of
geographical features and relationship characteristics, Review of Economics and Institutions,
v. 4,3, pp. 1-46, TD No. 901 (February 2013).

M. ANDINI, G. DE BLASIO, G. DURANTON and W. STRANGE, Marshallian labor market pooling: evidence
from Italy, Regional Science and Urban Economics, v. 43, 6, pp.1008-1022, TD No. 922 (July
2013).

G. SBRANA and A. SILVESTRINI, Forecasting aggregate demand: analytical comparison of top-down and
bottom-up approaches in a multivariate exponential smoothing framework, International Journal of
Production Economics, v. 146, 1, pp. 185-98, TD No. 929 (September 2013).

A. FILIPPIN, C. V, FIORIO and E. VIVIANO, The effect of tax enforcement on tax morale, European Journal
of Political Economy, v. 32, pp. 320-331, TD No. 937 (October 2013).

2014

M. TABOGA, The riskiness of corporate bonds, Journal of Money, Credit and Banking, v.46, 4, pp. 693-713,
TD No. 730 (October 2009).

G. Micucct and P. RosSL, 11 ruolo delle tecnologie di prestito nella ristrutturazione dei debiti delle imprese in
crisi, in A. Zazzaro (a cura di), Le banche ¢ il credito alle imprese durante la crisi, Bologna, Il Mulino,
TD No. 763 (June 2010).

P. ANGELINI, S. NERI and F. PANETTA, The interaction between capital requirements and monetary policy,
Journal of Money, Credit and Banking, v. 46, 6, pp. 1073-1112, TD No. 801 (March 2011).

M. FRANCESE and R. MARZIA, Is there Room for containing healthcare costs? An analysis of regional
spending differentials in Italy, The European Journal of Health Economics, v. 15, 2, pp. 117-132,
TD No. 828 (October 2011).

L. GAMBACORTA and P. E. MISTRULLI, Bank heterogeneity and interest rate setting: what lessons have we
learned since Lehman Brothers?, Journal of Money, Credit and Banking, v. 46, 4, pp. 753-778,
TD No. 829 (October 2011).

M. PERICOLI, Real term structure and inflation compensation in the euro area, International Journal of
Central Banking, v. 10, 1, pp. 1-42, TD No. 841 (January 2012).

V. DI GACINTO, M. GOMELLINI, G. Micuccl and M. PAGNINI, Mapping local productivity advantages in Italy:
industrial districts, cities or both?, Journal of Economic Geography, v. 14, pp. 365-394, TD No. 850
(January 2012).

A. ACCETTURO, F. MANARESL, S. MOCETTI and E. OLIVIERI, Don't Stand so close to me: the urban impact
of immigration, Regional Science and Urban Economics, v. 45, pp. 45-56, TD No. 866 (April
2012).

S. FEDERICO, Industry dynamics and competition from low-wage countries: evidence on Italy, Oxford
Bulletin of Economics and Statistics, v. 76, 3, pp. 389-410, TD No. 879 (September 2012).

F. D’AMURI and G. PERI, Immigration, jobs and employment protection: evidence from Europe before and
during the Great Recession, Journal of the European Economic Association, v. 12, 2, pp. 432-464,
TD No. 886 (October 2012).

M. TABOGA, What is a prime bank? A euribor-OIS spread perspective, International Finance, v. 17, 1, pp.
51-75, TD No. 895 (January 2013).

L. GAMBACORTA and F. M. SIGNORETTI, Should monetary policy lean against the wind? An analysis based
on a DSGE model with banking, Journal of Economic Dynamics and Control, v. 43, pp. 146-74,
TD No. 921 (July 2013).

U. ALBERTAZZI and M. BOTTERO, Foreign bank lending: evidence from the global financial crisis, Journal
of International Economics, v. 92, 1, pp. 22-35, TD No. 926 (July 2013).

R. DE BONIS and A. SILVESTRINI, The Italian financial cycle: 1861-2011, Cliometrica, v.8, 3, pp. 301-334,
TD No. 936 (October 2013).

D. PIANESELLI and A. ZAGHINL, The cost of firms’ debt financing and the global financial crisis, Finance
Research Letters, v. 11, 2, pp. 74-83, TD No. 950 (February 2014).

A. ZAGHINI, Bank bonds: size, systemic relevance and the sovereign, International Finance, v. 17, 2, pp. 161-
183, TD No. 966 (July 2014).



FORTHCOMING

M. BUGAMELLL, S. FABIANI and E. SETTE, The age of the dragon: the effect of imports from China on firm-
level prices, Journal of Money, Credit and Banking, TD No. 737 (January 2010).

F. D’AMURI, Gli effetti della legge 133/2008 sulle assenze per malattia nel settore pubblico, Rivista di
Politica Economica, TD No. 787 (January 2011).

E. CocozzA and P. PISELLI, Testing for east-west contagion in the European banking sector during the
financial crisis, in R. Matousek; D. Stavarek (eds.), Financial Integration in the European Union,
Taylor & Francis, TD No. 790 (February 2011).

R. BRONZINI and E. IACHINI, Are incentives for R&D effective? Evidence from a regression discontinuity
approach, American Economic Journal : Economic Policy, TD No. 791 (February 2011).

G. DE BLASIO, D. FANTINO and G. PELLEGRINI, Evaluating the impact of innovation incentives: evidence
from an unexpected shortage of funds, Industrial and Corporate Change, TD No. 792 (February
2011).

A. D1 CESARE, A. P. STORK and C. DE VRIES, Risk measures for autocorrelated hedge fund returns, Journal
of Financial Econometrics, TD No. 831 (October 2011).

D. FANTINO, A. MORI and D. SCALISE, Collaboration between firms and universities in Italy: the role of a
firm's proximity to top-rated departments, Rivista Italiana degli economisti, TD No. 884 (October
2012).

G. BARONE and S. MOCETTI, Natural disasters, growth and institutions: a tale of two earthquakes, Journal
of Urban Economics, TD No. 949 (January 2014).



	Pagina vuota

