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THE ROLE OF BANK SUPPLY IN THE ITALIAN CREDIT MARKET:
EVIDENCE FROM A NEW REGIONAL SURVEY

by Andrea Orame”

Abstract

The work analyses the characteristics of supply in the Italian credit market with a focus
on the years 2009-2014. By using a new survey, | find that approximately 40 percent of the
decline in business lending originates in the tightening of bank credit standards, with a
significant decrease in supply after the first semester of 2011. The data also reveal a
substantial supply-side heterogeneity: illiquid, profitable, efficient and group-member banks
reduce their supply further, as do banks with a low dependence on interest income. Banks in
larger groups also display a different supply pattern, with greater tightenings and easings.
Capital and funding seem to play no significant role.
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1. Introduction®

Since the start of the financial crisis in 2008, the slowdowibank lending to non-financial
corporations has prompted a heated debate in several m®mintdne side argues that the slow-
down in credit originates from a reduction in supply, wheamks are responsible for hurting the
economy. The other side argues that the slowdown origiriedesa lack of demand. The debate
grows even fiercer where policy intervention or changes éadgulations are concerned. This is
because a proper course of action inevitably depends orothes that drive the credit market.
In light of the growing concern about the functioning of thredit market, this work studies the
supply of credit in the years 2009-2014 in Italy.

To study the supply of credit is afficult task. A reduction in business loans, although widely de
bated, is uninformative about the role of supply: the denfandredit might explain the reduction
in loans. Moreover, even knowledge about banks that rechaie gupply is only partially infor-
mative: changes can be diverse and of unknown intensitjohtand Garciag0] and Sealey§4]
seek to overcome the problem by maintaining that some fctally drive one side of the market,
Jiménez et al.43] by convincingly controlling for the demand of credit, andh\aja and Mian
[47] and Paravisini$7] by resorting to a quasi-experimental design. Nevertlselige limitations

in existing techniques have led policymakers towards tleeofisiedicated surveyssubsequently

*Special thanks go to Andrea Nobili, Amanda Carmignani, FiedeCingano, Marianna Riggi, Roberto Cullino,
Federico M. Signoretti, Silvia Del Prete, fRaello Bronzini, Paolo Piselli, Paolo Sestito, Carlotta ipRobert DeY-
oung, Daniel Paravisini, Angela Gallo and four anonymotisrees for their criticisms and suggestions. | also thank
seminar participants at the Bank of Italy and Pompeu Fabigetkity, and | am grateful to the London School of
Economics for hosting me for the final part of this project.eTBank of Italy supported this research project but
played no specific role in the conduct of the research. Thdtedg this paper represent the views of the author alone,
and not those of the Bank of Italy. The paper has been screemeake sure that no confidential information has been
released. All errors are mine. Declarations of interestieno

1n Italy, the 2007 growth rate of business loans was aboveel@ent. Since then, such level has never been
reached again.

2The European Central Bank coordinates the Bank LendingeSuiBLS), see Berg et al1p]. In the United
States, the Federal Reserve System manages the Senior lfid@er Qpinion Survey on Bank Lending Practices
(SLOOS), see Schreft and Ower@2]. Similar surveys in the United Kingdom and in Japan are kmew the Credit
Conditions Survey (CCS) and the Senior Loaffi€ér Opinion Survey on Bank Lending Practices at Large Jeggane
Banks (SLOJ). Survey data make it easier to achieve an uadeiag of supply that (i) avoids strong identification
assumptions (think of the assumptions in Sea&l})| (ii) possibly includes any borrower and relates bothdmenon
and idiosyncratic changes (survey data does not discard firat liaise with only one bank, as in Bmez et al.43]
or Amiti and Weinstein4]. Ciccarelli et al. P6] also note that survey data applies “to the whole pool of bwers”,
not only accepted loans. In addition, Amiti and Weinstdil @among others, identify idiosyncratic shocks, i.e. sleock
with respect to a reference bank-firm couple, and they resignt on the common supply or demand shock), and that
(iii) overcomes the gaps in non-recurring identificatiomtggies (think of identification strategies that rely oe-aft



exploited in several studies.

Following that literature, | worked with the Regional Bank idamy Survey (RBLS) of the Bank
of Italy. This is the first study to use its wide cross-sectbnegional and bi-annual records at the
bank level to deal with the question of the contribution gf@ly to the dynamics of the credit mar-
ket3 Making use of individual data and exploiting for the first &rthe entire set of the survey’s
distinctive features, | provide new evidence to suppleni@itGiovane et al.29] for the years
2009-2014, by sharpening their results and using an impreeesion of their model. In fact, my
dataset allows for new bank-area and area-time fixgstes and proves that the inclusion of con-
troversial variables such as GDP and interest rates is essary. Furthermore, | recognize that
banks can also respond to existing economic conditionsjging a more comprehensive analy-
sis of supply than Bassett et all], in which supply changes in response to factors outside the
banking industry are indeed discarded. Moreover, while®ielvane et al.29] and Bassett et al.
[11] are the first to use banking-group level data, | am the firss®bank-area level d4tsourced
from a survey covering a large number of medium and small faf& a consequence, the survey
needs to be tested against alternative models and the oescstodied critically.

In addition, | investigate the diverse supply behaviourarks, looking at balance-sheet informa-
tion, such as cash and capital, and at other features sucbwgsmembership or profit orientation.
This exercise cannot be done by other surveys, as they samgaik groups of large banks, and
allows survey’s data to make a new contribution to this topic

In terms of methodology, | analyse the change in supply aleitly two components: whether a
bank changes supply and how it does’sbge data show that the two components often produce
different insights. Furthermore, | trace the customéeceed by such changé<n the one hand,
this approach permits me to distinguish the scenario in vhidew banks tighten their supply
significantly from the one in which many banks only tighteeithsupply mildly. On the other,

it allows me to appreciate how several factoffeet lending without bank size confounding the

shocks, as in Khwaja and MiadT)).

3Nobili and Orame 6] provides a preliminary analysis that uses fiatent section of the RBLS.

4Each bank is broken down intofEérent regions.

SHere | mean the strength of the change.

6Appendix Eprovides the rationale for using lags of outstanding lo&ttsvever, it still represents a proxy because
customers can also b&ected by the supply of other banks.flerently from other surveys, a bank in the RBLS can
either serve a big set of customers or a small community.



results. Finally, | describe a convenient procedure to frass individual to market data. The in-
tuition is similar to that of Amiti and Weinsteid], but applies to a dierent context and originates
from a diterent setting.

Interestingly, a literal interpretation of the RBLS considlg fits the developments of the credit
market, showing that supply contributes to approximatélypér cent of the decline in lending
between 2009 and 2014, i.e.75b out of 441 percentage points. | also find a substantial reduction
in supply after the first semester of 2011 that originateshfeosignificant increase in the intensity
of the changes. Further investigations show that illiqpichfitable, déficient and group-member
banks reduce their supply of credit more than other banksloasanks with a low dependence
on interest income. Banks in larger groups also evidencéereint supply pattern, with greater
tightenings and easings. Capital and funding seem to playgmifisant role. Hence, | find that
banks more connected to other financial players and withsaiaditional business model cut their
supply more than other banks.

The rest of this paper is structured as follows. Sec#arviews the literature and Secti@nin-
troduces the dataset. Sectibdevelops the empirical strategy and Sectmshows the estimates,
which are then challenged in Secti6rand7. Section8 aggregates data, which are then analysed

in detail in Sectiord. Section10 concludes.

2. Related literature

The work can be related to the literature that uses surveytdaest the ‘credit view’ pioneered
by Bernanke and BlindeRp]. Most of this literature uses aggregate survey data to/dtod credit
supply dfects economic activity. Among others, Demiroglu et 82][and Ciccarelli et al. 26]’
find that a supply tightening is related to a slowdown in legdand economic activity.

Closer to my approach, Bassett et dllj[and Del Giovane et al29] use individual data. Bassett
et al. [11] find that credit supply accounts for 40 per cent of lendingataons in 1991-2012 and
Del Giovane et al.29] find that supply accounts for betweei2.3 and—-3.1 percentage points in

each year in 2007-2009. Del Giovane et &Q][also show that the cumulative supply-induced

’See also Lown et al5p], Lown and Morgan$1], Cunningham 27], Bayoumi and Melanderd[3], Swiston B9,
Cappiello et al. 25], De Bondt et al. 28], Hempell and Kok 9], Haltenhof et al. 38] and Buca and Vermeule23§].



reduction in the stock of loans is approximately 8 percemfagjnts in 2007-2012 .

The contribution to that literature is two-fold. On the orent, | test a new survey and | show
that | can achieve a higher level of precision, sheddingtlaghcontroversial issues still open in
the literature. Most of them concern the interpretation emedlibility of survey data. In addition, |
clarify the procedure for passing from individual to marata. On the other hand, | provide new
empirical evidence by means of survey data over the 2009-2dit cycle’ and | make clear the
difference between the number of banks that change supply anthtfr@tude of those changes.
Furthermore, the work contributes to the literature thatigts the diverse supply behaviour of
banks!® The literature is not conclusive and | provide for the firsheia large-scale point of
view of survey data in relation to supply heterogenéitassett et al.J1] find that most bank-
level variables have statistically significant but modd&tats on lending standards and Bofondi
et al. [21] find an aggregate reduction in supply after the first half@E2that is not explained by
heterogeneity in bank characteristics. By contrast, thikwbows that bank characteristid$est
lending significantly.

In that literature, large and well-capitalized banks temie less responsive to shocks, particularly
monetary policy shocks. Maddaloni and Peydsb] [find that banks entering the 2008 crisis with
more capital softened their lending conditions more, buih@nd Morgan $1] find a weak to
insignificant relation between bank capital ratios and itre@indards$? In addition, Banerjee
et al. [LO] and Alessandri and Botter@] show that well-capitalized banks reduce their supply
less!® On the one hand, I find no significant role for capital and, @dther, | find that banks that
belong to a banking group decrease their supply more thad-stiwne banks.

Furthermore, Khwaja and Miar7] find a significant &ect of liquidity shocks on credit supply
and Demirgic-Kunt and Huizinga3l] show that banks relying more on non-interest income and

non-deposit funding enhance their fragility. Beltratti a&tlilz [15] find that banks with good

8According to Del Giovane et al3p], supply accounts for 35 per cent of credit reduction in 20089 and 45 per
centin 2011-2012. | would like to thank Federico M. Signtiferr doing this calculation.

9Anecdotal evidence suggests that this period starts 4embst acute phase of the 2007-2008 crisis and ends a
the point in which supply stabilizes after the sovereigntdeisis.

9Among others, see Kashyap and Steif |

1The exercise was not possible before owing to the small nuoftlarge banks sampled in other surveys.

125ee Kishan and Opiela§], Diamond and Rajan3@], Gambacorta and Mistrullig7], Baglioni [7], Peek and
Rosengreng§] (capital).

3They study the years 2008-2013 and 2003-2012.



performances had lower returns before the crisis in 2008tzatdarge banks from countries with
more restrictions on bank activities reduced loans less.aBoorsi di Patti and Sett@2] show

that, in 2007 and 2008, the transmission of the securitindtieeze to bank supply was weaker
for banks with more liquid asset$. Although the funding mix plays no significant role in my
analysis, | find that liquidity positivelyféects lending and that higher returns and dependence on

non-interest income are related to a greater decreasedit supply.

3. Data sources and descriptive analysis

The work matches bank-area individual survey data on lgndmactice with bank-area indi-
vidual loans to firms. A key source of data is the RBLS, a new regisurvey on bank lending
carried out by the local branches of the Bank of Italy. The symovers an unbalanced panel of
420 banks between 2009 and 2014, which is an extraordinanpauof banks for this type of
survey® The sample accounts for 90 per cent of the Italian bank+iméeliated business credit
market, accurately reflecting market trends (Figlye All intermediaries rated as active banks,
legally andde factg are contacted by the closest branch of the Bank of talfo the best of my
knowledge, there is full compliance, namely 100 per centovitacted banks responded, and the
only reason for the sample being unbalanced is market enthgxt. Hence, as is common for this
type of survey, there is no controversy over compliance éveugh truth-telling is an issué.This
is addressed by treating individual responses confidgnéiatl distancing them from the supervi-

sory department. However, loafficers can still avoid the truth or misinterpret the questsre)

14See Diamond and Raja4] and Kashyap et al.45] (liquidity), Berger and Humphreyl[7], Stiroh [66] and
Stiroh [67] (non-interest income), Flannerg§], Kopecky and VanHooselp] and PennacchB9] (risk profile).

15Del Giovane et al.29] work with an unbalanced panel of 11 banking groups (théaitgbortion of the European
BLS) and Bassett et al1]l] with 68 banks that belong to a publicly traded American baakling company (a subset
of the 140 banks in their SLOOS sample). Altavilla et 8].\work with 137 European banking groups (BLS). None
of them use data at the sub-national level.

6Cassa Depositi e Prestiti and Banco Posta are not in the saifipty are not considered banks because they are
either linked to the Government or to the Italian postal eerv

170On truth-telling, both Schreft and Ower2 and Del Giovane et al.2g] are concerned by the low number of
supply easings in their surveys. Schreft and Ow&# $tate that ‘as tightenings outnumbered easings from 1967
through 1983, if we take the survey results literally, legstandards would have been unbelievably stringent by late
1983’ (p. 10). Del Giovane et al2f] state that ‘according to a literal reading of the banks'vears, the degree of
tightening at the end of 2009 would be significantly highertlit was at the peak of the financial crisis’ (p. 2729).
Swiston B9 and Bassett et al1fl] have recently seen an increase in the number of easingsugl smaller than
expected. In this regard, | notice that multiple minor cresm one direction can compensate for a strong change in
the opposite direction.



which makes statistical testing necesséry.

A distinctive feature of the survey is its breakdown of tharfttalian regiond® Small banks re-
port their qualitative supply-and-demand assessmentthér single region of operation, while
medium to large banks report multiple assessments, oneafdr eegion. Out of 5481 observa-
tions, 2071 are from banks with multiple assessments. This featmeeahance the quality of
comparisons with banks operating affeient levels, such as small community and large national
banks?°

The fact that the RBLS is a bi-annual survey also makes it an ritappsource of information.
Similar surveys are run quarterly and, while being bi-amhieaa be a limit, it adds to data quality.
In fact, higher frequencies tend to reveal the (irrelevartgrnal debate on future supply, in addi-
tion to the (relevant) policy in force. Moreover, bi-anndaka can add to the debate over the lapse
in time between the enactment of a supply change and thedfatseeffect on loans.

At the core both of this work and of the survey, there are twestjons to the loanficer concern-
ing the semi-annual change in credit stand&rdad in the demand for credit from non-financial
corporations. The option are tightened considerably (ghtened somewhat (-1), basically un-
changed (0), eased somewhat (1) and eased consideraldy $é2pply and decreased considerably
(-2), decreased somewhat (-1), basically unchanged @gased somewhat (1) and increased con-

siderably (2) for demand.

The outcome of the two questions is matched with data fronGhedit and Financial Institutions’
Supervisory Reports’ of the Bank of Italy, as they trace theldgiwm outcome of the market.
All other balance-sheet data are from that source. Outstghoans to non-financial corporations
include productive households, bad loans and loans undepwahase agreement. Bank-area
growth rates are adjusted by thi@eets of securitizations, reclassifications and other tiaria that

are not a result of ordinary transactions, most notably Brargnd takeover&\ppendix B).

18Testing survey data againstidirent model represents a first and important step in thistibre

19They are better known as ‘macro areas’. They are North-Westh-East, Center, and South and Islands.

20| this paper, multiple-area responses can be thought afragg from diferent banks, and hence | use the term
bank to refer to a bank-area. A bank in the RBLS can eitheeszihig set of customers or a small community.

2ICredit standards shape the supply policy of a bank. Creafidsirds are defined here as ‘the price and non-price
terms and conditions at which a bank prefers to lend ratfzar tiot to lend’; sedppendix A

10
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Figure 1: Loans to non-financial corporations (percentage pointi;ylearly growth rates adjusted—securitizations, resifésations and other
variations that are not a result of ordinary transactionsth@ national bank level) and RBLS indicators (net peragggapercentage points) for
non-financial corporations. The net percentage is the simlifflerence between the share of banks reporting a tightenigeéae) in credit
standards (demand) and the share of those reporting an ddsicrgase). Positive (negative) values for the supplycatdr reflect a tightening
(easing) in supply, positive (negative) values of the demiadidator reflect an increase (decrease) in demand. Max anddf&r to maximum and
minimum values among the net percentages of the four areas obtimtry. For additional details, sé@pendix C

Figure 1 and Tablel show survey records in net percentagesd reveal the key features of the
data. First, the 2009-2014 period shows few easings and iigimgnings in supply. Second,
supply and demand records are correlaggobendix Q and, third, supply changes in 39 per cent

of the occurrences.

Table 1: Summary statistics.

Mean | Std Dev Min Median Max
Growth rate, Ioandef/;t) 1.195| 8.294 | -71.815| 0.513 95.547
. - ight
Dummy, supply tlghtenmgSuém ) | 0.345| 0.475 0 0 1
Dummy, supply easingSu7as9 0.043 | 0.203 0 0 1
Dummy, demand decreasénf's?) | 0.421 | 0.494 0 0 1
Dummy, demand increas@errj[‘af{) 0.232 | 0.422 0 0 1

ALi”f;t: half-yearly growth rates in percentage points (loans fieaAcial corporations). Dummies are
equal to one in the event of a tightening (decrease) or egBiogease) in supply (demand) to non-
financial corporations. ,481 observations. 420 banks. 4 areas. BetweentZ0@8d 20141, an
average of 375 banks are surveyed in each semester: 229 arel ipamks and 146 are non-mutual
banks. Mutual banks are small non-profit community banks. ThehN&est and the North-East have
an average of 286 reporting banks, the South and the Center 21

22Net percentages show the number of banks changing theitysupipe net percentage is the simpldfdience
between the share of banks reporting a tightening (incjeaseredit standards (demand) and the share of those
reporting an easing (decrease). Although completelyramyitas pointed out in Bassett et dll], positive values in
net percentages are commonly considered as a proxy for amdrshift in supply (upward shift in demand).
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4. Motivations for the empirical strategy
In this Section | set out the econometric model of this wortt beiscuss several considerations
in support of its parsimony. The model is:

ALY, = i+ @ig + Ny + ySeM+ 1S U ;ﬂgjt +B2S U+ B3Denfss + B.Denfst + &0 (1)

ALY

iat refers to the half-yearly growth rate of loans to non-finahcorporations for bankin area

aat timet. y is an overall intercept. The model also features a full séikefl &fects.qa; , denotes

a bank-specific intercept that intends to capture selfateaphabits, portfolio compositionfiects,
and other factorsfeecting the trends of loans for any given supply schedule.eNwat multiple
intercepts are allowed for banks operating in more than egmn. n,; refers to area-year fixed
effects that control for the trend and structure of both the pctde and financial sectors, thereby
accounting for borrowers’ creditworthiness possibly ajiag both over time and also across re-
gions?® S emis a seasonal dummy equal to one in the first semester of egary y

Su@ight is a binary indicator equal to one if bamkn areaa at timet reports a tightening in its

at

credit standards arflu§3:°is a binary indicator for an easing. In turlii\enfgjgr is a binary indica-

tor equal to one if bankin areaa at timet reports a decrease in the demand for loans[2ewiS;
is a binary indicator for an increase. Supply-and-demardedses and increases are allowed to
exert a diterent impact on lending and this choice can only be evaluatedeans of econometric
analysis, which Sectiob does. Finallyg; ;¢ is the usual error term that closes the model.

| now discuss some points in support of this model. Firstyeysupply and demand records co-
move over time. When addressing similar evidence for theiresy Bassett et al1fl] argue that
supply records are the confluence of supply and demand sa@&grcontrast, | see it as a possibly
similar response to common shocks, in line with Amiti and Wg&zin f], for whom bank and firm

shocks can indeed be correlaéd.

23samolyk p1] notes that the credit market is likely made up of sub-natiomarkets. The creditworthiness of firms
is assessed based on their balance sheets. As newtfasidl dbalance-sheet data are usually publicly availablé eac
year, area-year fixedffects should control better for non-financial corporatioeddmworthiness than area-semester
fixed efects.

24Altavilla et al. [3] argue that supply-and-demand net percentages are dovarsignificant extent by common
shocks over the business cycle. Lown and Mordzi pote that tighter standards could signal some negativeareis
bances in economic activity that also reduce loan demand.

12



Second, the literature relies more on survey supply redbadson demand records. Nevertheless,
demand records isolate the specific demand faced by each hargin each area of operation,
and thus they control for the endogenous matching of bankcastbmers. Other proxies cannot
control for the specific demand actually faced by each bdrdtgby undermining the veracity of
the results. Moreover, alternative variables cannot bearately related either to supply or to de-
mand. Del Giovane et al2p), for instance, additionally control for a number of magrosomic
variables ‘at the expense of a less immediate interpretaimce it is impossible to determine
whether the part of credit developments explained by thérabvariables should be attributed to
supply or to demandfiects’ (p. 2728). Some of the variables that one can find initegature
are GDP, interest rates, business failure rates, excessgremiums and the VIX index. At the
other extreme, Bassett et all] target supply innovations that originate from within thenking
industry by controlling for as many factors as they can, bstarding relevant and still genuine
supply changes in response to external factors. As a coasegul essentially rely on demand
records, no macroeconomic variable enters my model andxbe difects are mostly intended to
control confounding factors beyond supply and den¥&nd.

Finally, the RBLS tracks changes in supply and demand. Thisyegwat the RBLS provides no
direct information on credit rationing, for which a knowtgzlof the level of supply and demand
would be required. However, Bernanke and Low#8][note that ‘the notion that a macroeconomi-
cally significant credit crunch necessarily involves elats®f credit rationing or a complete ctito
of some groups from credit is incorrect’. If | discard themsr'significant’ and ‘safe interest rate’
from their definition of credit crunch because they raisetimwersial issuesAppendix A), there
emerges what the RBLS can most easily trace, namely ‘inwafts shithe supply curve for bank
loans, holding constant both the overall demand of credittha quality of potential borrowers’.
However, two other points are worth discussing. First, rawvey data are recoded into three wider

categories: easing, tightening, unchanged and increasegabse, unchangétlindeed, both as a

250nly the data will tell us if this is indeed the case. Note thi@tke monetary policy as a given. In this respect,
as long as policy innovations pass evenly through supplydemdand their relative contribution is noffected. A
similar issue arises in Amiti and Weinstei] [as it is not possible to tell how much of the common shock is tiu
firm borrowing or bank lending.

260n the supply side, ‘tightened considerably’ is groupechwiightened somewhat’, ‘eased considerably’ with
‘eased somewhat’, and ‘supply basically unchanged’ resnairits original form. On the demand side, ‘decreased
considerably’ is grouped with ‘decreased somewhat’, &ased considerably’ with ‘increased somewhat’, and ‘de-

13



cross section and over time, what appears to be a strong eharige eyes of one loanficcer
may be seen as mild by othe¥s.However, the direction of the change, up or down, cannot be
misunderstood. Finally, Holmstrom and Tiro#l] argue that an increase in the net worth of com-
panies should lead to a demand shift from bank loans to madeds?® This work focuses on
bank loans and thBenf¢$" dummy should account for this well-known fact: other refevactors

being equal, a major switch to the capital market should stpvin a genuine decrease in the

survey-reported demand for bank-intermediated credit.

5. How a change in supply fects lending: estimation

| now present the estimates of the benchmark model and | dhawitte arguments in Section
4 are corroborated by the empirical findings of this Secticabld2 shows dummy-variable OLS
estimates of the relationship between supply dummies angrtbwth rate of loans. Those param-
eters are important because they stmw supply, on averagefiects lending?® Table2 indicates
that the estimates are statistically significant and ecacaliy meaningful when all the relevant
fixed dfects are included. While Column 1 includes no fixé@ets and poorly accounts for the
functioning of the credit market, Column 2 allows for bankefixgtects and the tight-supply coef-
ficient becomes statistically significant at the 5 per cerell? By contrast, Column 3 shows that
area fixed &ects alone change the estimate much less. Instead, bamk>ae dfects in Column
4 are critical and Column 5, in which | have bank-area and gesai-fixed &ects, isolates the
specific impact of supply better than any other specificatByncontrasting Column 2 and 5, | no-
tice that the demand-decrease fti@eent drops by 42 per cent and the demand-increase by 24 per
cent. The tight-supply cdicient goes up by 17 per cent and the ease-supplfficeat, although

not statistically significant, critically turns positive.he fixed défects are still jointly statistically

mand basically unchanged’ also remains in its original form

2TAlternatively, loan dficers may be less keen to report the truth on the details oftthege. The ‘institutional
memory hypothesis’ of Berger and Udelld may also be at work. In fact, memory loss of the internal pesc
guiding the internal assessments of supply and demand ozaiteh the overall consistency of the survey. However,
there are also reasons for the turnover of lofiicers to &ect data quality positively. In fact, Hertzberg et 0] find
that loan dficers have incentives to report truthfully when a rotatioliqyds in place.

28|t js for this pattern that Becker and Ivashiriad] identify supply shocks.

29The estimate is for a change in supply. The net percentagadditionally tell us how many banks change their
supply.

30This contrasts with Del Giovane et ag], where bank fixed fiects are not critical. They state: ‘excluding bank
fixed dfects does not provide any significant change in the resplt2724 footnote 12).

14



significant and all but one of the ciieients are statistically significant at the 1 per cent level.
The estimate supports the arguments in Sectjorhere the fixed fects were intended to control
confounding factors beyond supply and demand, and for #agan Column 5 in Tabl2 is the
benchmark estimate of this work.

In fact, Column 5 in Tabl@ reveals the explanatory power and the precision of the RBL&nvalh
work with an appropriate model. Row 1 indicates that a tigimigim supply leads to a significant
decline of 090 percentage points in the half-yearly growth rate of loalmsturn, Row 2 indi-
cates that an easing in supply is associated with an upsadeaation of (25 points. Although
the point estimate makes economic seftsiés standard error rises to the point that tizet is
indistinguishable from zero, either because easings agdrrdhe sample or because they are par-
ticularly mild. Concerning demand controls, Row 3 shows thd¢@ease in demand is associated
with a slowdown in the dynamics of loans a8@ points3? and Row 4 that an increase is associated
with an upside acceleration of6B points.

The diference in supply cdicients in Rows 1-2 suggests that upside and downside chamges i
supply relate to the dynamics of loans asymmetrically. Tingpb/-ease cd&cient is not dis-
tinguishable from zero, whereas the supply-tightfiornt is robustly and statistically ftierent
from zero. The outcome shows the importance of accountipgragely for upside and downside
changes in order to follow theirtect on loans properly. Overall, the estimate reveals thiagnwv
correctly understood, the RBLS provides valuable and preaisitions to the understanding of

the unfolding of the credit market.

31Although not statistically significant, Del Giovane et 89] always produce a negative sign for their easing
codficient.

32|n contrast to Del Giovane et aR9] and Lown et al. $2], demand cofficients have the expected sign. Del Gio-
vane et al. 29 state: ‘quite often a negative BLS [the lending survey & Buropean Central Bank] demand indicator
is associated with a largely positive change in loans’ (297
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Table 2: OLS estimates.
(1) @) B 1 ® (5)

BENCH.

Supplyont -0.37 -0.77* | -0.37 -0.75%* | -0.90%*
[0.2842] | [0.3516] | [0.2853] | [0.3526] | [0.3086]

Supplyasing -0.45 -0.19 -0.42 -0.11 0.25
[0.8577] | [1.1040] | [0.8813] | [1.1619] | [1.1156]

Demandecrease 1584 | 1,350 | 15ge | 1190 | 0,82k
[0.3744] | [0.3217] | [0.3672] | [0.3629] | [0.3050]

Demandcrease 2,920 | 2200 | 2.88%* | 2200 | 1685+
[0.4559] | [0.4295] | [0.4493] | [0.4616] | [0.5028]

n observations 5,481 5,481 5,481 5,481 5,481
R2 0.0469 0.2022 0.0497 0.2845 0.3165
Pr-wt . 0.0000 0.0000 0.0000 0.0000
n banks 420 420 420 420 420
nareas 4 4 4 4 4
ntimes 11 11 11 11 11
Intercept Yes Yes Yes Yes Yes
Seasonal dummy Yes Yes Yes Yes Yes
Bank fixed dfects No Yes No No No
Area fixed dfects No No Yes No No
Bank-area fixedféects | No No No Yes Yes
Area-year fixed flects | No No No No Yes

*p <0.10, ** p <0.05, *** p <0.01. Standard errors are in parentheses. Dependent
variable: half-yearly growth rate of loans to non-finandatporations in percentage
points. Dummy-variable OLS estimates. Standard errors ceostey bank and time.
1p-valuesfor the exclusion of fixed féects.

6. Robustness checks

The statistical significance of the results is not sensttivine clustering of the standard errors
and in the remaining part of the work | rely on two-way clustgiby bank and timeAppendix D).
In addition, the main results of the baseline model conttougold when balancing the panel, not
including bad loans or using area-semester fixéelcts instead of area-year fixeffexts>?
Another well-known issue is the robustness of the results vagard to the dynamic persistence
of loans, once changes in supply and demand occur. Indeekierbtending relationships take
time to be restored and a demand-driven decrease in loarslsaifect the dynamics of loans
in subsequent periods, as tranches of the same deal areneote®. Agents’ habits or perverse

incentives can lead to ‘evergreen loans’ or to additionasoas for the drifting of lending despite

33Results are available upon request.
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a new supply policy* Column 5 in Table8 shows the Arellano and Boveg][estimate of the dy-
namic version of the baseline model that passes routine testvs 3 to 6 show that the d@ieients
remain significant. In addition, the cieients on both lags of the dependent variable are positive
and statistically significant, which shows that trends mc¢hedit market do not revert immediately
to former positions® However, Table8 also reveals that the magnitude of the supply-tight coef-
ficient falls from—0.90 to —0.54. A full accounting of the direct and indirecffects, the latter
acting through the dynamic part of the model, reveals anativeupply contribution that is.@0
percentage points smaller in the dynamic mofel.onsidering that the moderate time dimension
of the sample challenges the accuracy of the dynamic estjrhapted for the static model as the

reference point for this work.

7. Further robustness checks

One additional concern is how loaffigers interpret the questionnaire. Del Giovane et2d] |
claim that the European Central Bank’s lending survey can tterheterpreted in relation to ‘some
benchmark condition they [lendindtixers] are likely to have in mind’ (p. 2731) and Swist@9]
argues that loanfbcers are likely to report a tightening in supply during a périhat is consid-
ered austere, regardless of whether a real change in supplydeurred’ To test this hypothesis,
| match the growth rate of loans with the first timefdrence of survey indicato?8.Following this
transformation, two equally austere periods should caseeh other out, signalling the correct set-
up of supply. However, the hypothesis is rejected, becduse tout of four supply-and-demand
codficients are not statistically significant, supporting thewvthat a literal interpretation of the
survey fits the developments of the market betégapendix D.

Nevertheless, there is the option of using the cumulative sithe changes. In fact, what occurred

34The argument is dlierent from that in Lown and Morgarb]] in which there is feedback from loans to credit
standards, best interpreted as a sort of credit cycle. Iniaw, supply shapes the market, not the other way around.

35The result contrasts with Del Giovane et &9], where ‘the coéicient of the lagged dependent variable did not
result to be statistically significant in any of the specifimas considered’ (p. 2722 footnote 10). Note that Del Giwva
et al. [29] work with quarterly data.

36The comparison is performed where the two models overlapehafrom 201h1 onwards, and by applying the
technique described in Secti@n

37Schreft and Owensp] argue that ‘the survey’s results are most meaningful whewed relative to those from
previous periods’ (p. 33).

38| use the first time-dierencen, i.e. x, — %_1, for each bank-area supply-and-demand dummy.
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Table 3: Dynamic models.

@) @) ®) ) ®) ©)
BENCH.
AS, -0.05 0.01 -0.05 0.09*
[0.0358] | [0.1253] | [0.0359] | [0.0356]
ASY, 0.06 0.14%*
[0.1536] [0.0331]
Supplyon -0.86** | -0.64%* | -0.47* | -0.40% | -0.54** || -0.90**

[0.2725] | [0.2405] | [0.2754] | [0.2336] | [0.2441] || [0.3086]

Supplyasing 0.50 0.36 0.75 -0.39 0.63 0.25
[0.6464] | [0.7059] | [0.9083] | [0.6432] | [0.7196] || [1.1156]

Demandecrease -0.61% | -0.48* | -0.47 20.71% | -0.68% || -0.82%
[0.2808] | [0.2638] | [0.3234] | [0.2773] | [0.2748] || [0.3050]]

Demandicrease 1.04%% | 14ger | 1620 | 1320 | 146%% || 1.68%
[0.3266] | [0.3544] | [0.3722] | [0.3680] | [0.3510] || [0.5028]

n observations 4,780 4,535 4,321 5,147 4,907 5,481
Instruments . 16 16 27 27 .

Test Wooldridge§-value 0.9030 . . . .

Test Arellano-Bondig-valug | . 0.6047 0.0186 0.9728 0.0333

Test Sargang-valug . 0.8103 0.4667 0.3300 0.0006

*p <0.10, ** p <0.05, *** p <0.01. Standard errors are in parentheses. Dependent leartaddf-yearly

growth rate of loans to non-financial corporations in petage points. (1) Model with data in firstfirence

and no intercept. The Wooldridg&3J] test on data in first-dierence shows a significant autocorrelation of

—-0.5 points. (2) (3) Arellano and Bond] estimator. (4) (5) Arellano and Boveg] estimator. (2) (3) (4) (5)

Two-step estimators corrected as in Windmeijt] [ Models include a seasonal dummy. Arellano-Bond test:

p-valuesare for the second lag. The Arellano-Bond test for error @rt@lation suggests introducing two lags

for the dependent variable. The Sargan test suggests using® of the dependent variable as an instrumental

variable. (6) Baseline model. Dummy-variable OLS estimates.
in the past may also be important for current lending, eitfe@ause there is aftBrence between a
first tightening and a further tightening or because the dative sum proxies the level of supply,
which is perhaps more informative than its change. Del Giewt al. 9] show that the inclusion
of the cumulative indicators provides unclear results, pamising the fit of their equations. By
contrast, van der Veer and Hoeberichtg][claim that the cumulative indicators provide valuable
information. In my setting, the cumulative supply-and-a@eah indicators are not statistically sig-
nificant, supporting the view that their explanatory povedimited (Appendix D).
In addition, | used the 3-class version of the survey (Sact)jo Resorting to the original 5-class
form, the hypothesis that ‘strong’ and ‘somewhat’ ffméents have the same magnitude is not re-
jected. Moreover, the ‘strong decrease’ fm&ent is smaller than the ‘decreased somewhat’ and
the ‘strong easing’ cd&cient is negative and, oddly enough, statistically sigaiiic The estimates
are consistent with the view that what can appear as a stiftargge to one loanfhicer is at times

seen as mild by others, threatening the internal consigteintte survey Appendix D).
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Another key issue is whether supply and demand need any timpads before theyflect loans,
whereby lagged survey records can explain lending bettesist&n [69] finds that credit stan-
dards pre-date most economic and financial data, while Basisat. [11] argue that due to the
reluctance of banks to make abrupt changes one can expedtraegies in credit standards to
be implemented slowl§? A bank may also need time to fully implement a new strategy amd
increase in demand, although perceived by the |dhoay, may need time to materialize. Uninten-
tional misreporting can also play a role and lagged or evemdaled records may explain lending
better. In fact, loan flicers may either report what they observe when filling in thestjonnaire
or what they are discussing internally, namely supply peospfor the next future. Moreover, loan
officers can also report old changes in supply because hardanafion for the reference period
is not yet available. As a consequence, | tefiiedent lag-and-forward combinations of survey
indicators, including the scheme by Del Giovane et 29],[namely lagged supply and contem-
poraneous demand. The estimates show that changing tmgtohthe indicators worsens the fit
of my model and that the RBLS mostly produces loan-coincideditators of the credit market
(Appendix D.

Finally, although it requires a fierent empirical strategy, nationwide individual bank syrv
records are matched with individual bank lending at theomaii level. When this is done, the
R? increases slightly, but the supply-easefiognt turns negative. Additionally, the supply-tight
codficient is no more statistically significant at the 1 per cemelend its magnitude falls con-
siderably €47 per cent). Overall, the estimates do not reject the hygsidhtthat the geographical
breakdown of the RBLS is an important factor when making useufel and small banks at the

same time, as it prevents the estimate of how banks changéysupm being biased®

39In Cunningham 27], the lags of credit standards add to the prediction of losdm&own and Morgan$%1], credit
standards still explain 18 per cent and 28 per cent of theanee of credit at four and eight quarters. De Bondt
et al. [28] show that credit standards lead business loans by foutaygalOn the implementation of new bank credit
standards, see Lucke&]].

4OResults are available upon request.
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8. Putting together the estimate of the ffect of a supply change with actual changes: from

individual to market data

| have so far established that changes in supply were botbspréad and significant. Bank
supply changed in 39 per cent of the occurrences (TBdad lending decreased, on average, by
0.90 percentage points after a tightening in supply (T&plerhis, however, does not necessarily
translate into a significant change in the overall supplyreflit at the market level. In fact, it
is necessary to account for the bank-specific impact of eaahge and for any balance between
tightening and easing. When doing so, it is useful to recagthat the observed growth rate of

loans for bank in areaa at timet can be written as follows:

% %0

AL; at = = AL, ot

%, 1 ti ht %Ot ht ht
(auzseon  aussosns e, o

( A L:’/; .ease__ A L:%)a(: ease)S u I5{:1se

The actual growth rate of loans for bank areaa at timet (ALT%) is seen as the growth rate of

loans in the absence of any change in suppllyi’g:t) plus the &ect of any easings or tightenings

(ALY = ALY, Sup¥t andS ufaseare the usual binary indicators.

Starting from Equatior2, Appendix Eshows that the overall contribution of supply is given by
Equation3 (x;=tight, x,=eas, where lagged lendind-(,:-1) and the use of the simple growth

rate of loans in the baseline econometric model are botltarrito guarantee consistency. The
result is surprisingly similar to Amiti and Weinsteid][ but applies to a dierent context and

originates from a dferent setting*!

-1
=3 (A Y, Yosudi gt ) ®
a

=12

how how individual impact
much many factor

“1In relation to Amiti and Weinstein4], bank-area supply-and-demand data already factor indhmaétion and
termination of lending relationships. Note that contragtihe no-bank with the all-banks tightening scenario would
not be directly related to the research question of thisystimtleed 3; itself can be interpreted as theffdrence in
the aggregate dynamics of loans between those two hypodhetienarios. Therefore, the supply-tightf@iegent can
also be understood as the contemporaneous market chatgedprtamics of loans in one semestalifbanks inall
areas tightened their supply, with respect to the dynanfitsaos in whichno banks tightened their supply. Such an
exercise would be a thought experiment and not an assessirtertactual overall supply contribution.
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Using EquatiorB3, Table4 displays my best estimate of the overall contribution ofpdypo the
dynamics of the Italian bank-intermediated business tradrket between 2009 and 2014. With
respect to 2008, actual lending declined b§ldpercentage points. In the absence of any change
in supply?? there would be a decline of@ percentage points. Hence, the estimate suggests that
approximately 40 per cent of the overall decline in lendiegheen 2009 and 2014 can be related

to pure supply factors, i.e.. a5 out of 441 percentage points.

Table 4: Overall supply contribution.

ACTUAL STOCK | SYNTHETIC STOCK SUPPLY CONTRIBUTIONS
200h1 99.25 99.45 -0.20
200h2 98.30 98.34 -0.16
2011 98.84 98.95 -0.07
2012 100.78 101.02 -0.13
20111 103.93 104.44 -0.26
20112 103.17 104.06 -0.36
20121 102.03 103.27 -0.34
20122 100.74 102.11 -0.14
20131 98.50 100.09 -0.26
2012 96.07 97.76 -0.13
2011 95.59 97.34 -0.08
Difference 2011 - 200c1 -4.41 -2.66
Difference ACTUAL - SYNTHETIC -1.75 .
Sum,SEMESTERS . . -2.13

200&h2, end of period, stock of loans to non-financial corporatiset to 100. Percentage pointsfiBience 2011 -
200eh1: 20141 stock of loans minus 200Q stock of loans. Oference ACTUAL - SYNTHETIC: 20141 actual stock of
loans minus 20141 synthetic stock of loans. SuisemMeSTERS sum of the supply contributions in each semester between
20091 and 20141. The actual dynamics of loans are based on total loans, rntbiednans of the sample, with growth
rates adjusted (securitizations, reclassifications ahdrotariations that are not the result of ordinary transasii at

the national bank level. The exercise was performed usinéptiredigit tight coeficient—0.8959.

9. Exploring heterogeneity in bank supply

Now that a model has been tested, it is possible to investggbply heterogeneity by means
of survey data. The exercise is not permitted by other sgrasythey sample small groups of
large banks. In this work | can consider three types of hgemeity. The first looks at the dif-
ferent share of banks that change their suppdyd the second at thefflirent intensity of those
changed$? Then, by combining those factors, | can assess théerént overall supply patterns,

thus producing a thir® In doing so, | first allow dferent coéficients to banks assigned to dif-

424, is not distinguishable from zero and tightening is the orayt pelevant to the calculation.

“3How many banks in each group change their supply?

44Do banks in each group calibrate their supply changfemintly?

45To avoid mechanical ierences between groups of banks owing to their size, thehtweigscheme works inside
each group but not across groups.
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ferent groups and then | resort to the Classifier Lasso esim(@tLasso) to group together banks

with similar supply change¥.

9.1. Using interaction terms to test grougfdrences

In principle, | would like to retrieve how each bank changesmy to be put side by side with
how many changes it makes, as directly reported in the surM@yever, as in Maddala et al.
[54], some of the cocients that | obtain from each bank-area time series havenerpected
sign and are diicult to interpret Appendix F. Baltagi and Gfiin [9] point out that a time series
cannot properly control for important features of the dawd Baltagi et al. §] argue that ‘in panel
datasets witil up to 10, traditional homogeneous panel estimators woyt@apthe only viable
alternative’ (p. 796). Still, the heterogeneous supplyavebur of banks is an interesting area of
research not only in relation to a single bank but also intietato groups of banks. In fact, a
different number of banks in each group can decide to changeysaipglthey can also calibrate
their changes dierently. Accordingly, | use interaction terms to allowffdrent coéicients to
banks assigned toftiérent groups.

First, | use the following classifications:

(1) PRE-POST, namely before and after 260020111, 20112, 2011;*’

(2) NORTH-SOUTH, namely the reference area of the respthse;

(3) FAREAS-MAREAS, namely the few (1, 2) or many (3, 4) areas mcl a bank operates;
(4) NOGRU-GRU, namely the membership or non-membershipbairk in a banking group;
(5) NOTOP-TOP, namely the membership in a big (top five) bagkjroup?®

(6) NOMUT-MUT, namely whether or not a bank is a mutual bahk.

For each group, Figur2 shows how many banks changed their supply, Talslew they changed
it and Figure3 their overall supply pattern.

Interestingly, the estimate shows that the overall coutitim of supply increased after the first

46| also ran quantile regressions to further investigate upgterogeneity. No supply céigient is significantly
different from the others. Results are available upon request.

4’Swiston p9] argues that a shorter period minimizes the possibilityroflems owing to structural breaks in any
of the relationships.

48The South includes the Centre and the North includes Norist\dhd North-East.

49According to total funds intermediated.

SOMutual banks are small non-profit community banks.
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semester of 2011 because of a significant increase in theg#tref the changes. The overall con-
tribution of supply was also fferent depending on whether the bank belonged to a bankinggro
group-members reduced their supply of credit more thardssdone banks. Moreover, members
of large banking groups changed their supply less frequédnil with greater intensity, with the
result of greater tightenings in 2011 and 2012 as well as menerous easings in both 2013 and
2014. The evidence complements Beltratti and Sti&, [in which large banks from countries
with more restrictions on bank activities reduce loans.ldssfact, banks belonging to a group
usually run a wider range of activities and can be considera@a exposed to a crisis because they
are more connected to other financial players.

Furthermore, the share of banks that changed supply wasicagnly different between North and
South. More banks changed supply in northern than in soutkedy in the first part of the period,
while the opposite was true in the second part. The same tygigference applies to banks that
operated in few and in many regions as well as to mutual andmatnal banks. Mutual banks
reduced their overall supply less than non-mutual bankscoaumt of the fact that the high share
of mutual banks that changed supply was more than compehbatmildness of their changes.
Although the evidence can reconcile opposing views on tlkeeabmutual and non-mutual banks
in the crisis, the large but statistically insignificanffdrence in the intensity of the changes does

not allow for a robust conclusion.

| now move to study supply heterogeneity by means of balaheet indicators, on which | cal-
culate the average for 2005-2006. The procedure aims to tiath endogeneity, early signs of
financial distress date back to 2007, and data quality casgcene single year can record excep-
tional numbers. The indicators | use to classify banks asgaove (A) or below (B) the medigin

51The distribution of each indicator is shown Appendix G The exercise may read as follows: did banks of
lowerhighersize (or risk, cap, LiQ, Fmix, ceonp) at the onset of the crisis reduce their supply of credit ress? For
each indicator, banks outside th&-29" percentiles are not used for the purpose of estimationir@utte tail of the
distributions sharpens the statistical significance ofrésellts when splitting the sample according to profit-aveb|
indicators. After several robustness checks tHe gércentile substitutes for the median when dealing with

23



'syjueq 0z Jo [aued pasueeENyeg ANunwiwod Jjold-uou ews ale syued [enjnw) Syued [eninw : LAksyueq [eninw-uou :LNIWON
‘(parelpawugung 0} Buipioaae) sdnoib Bupjueq any dol 8y Jo auo ul syueq dolparelpawlalul gpubulplodde) sdnolb Bupjueq aAly doy syl Jo auo uljou syueq doronnolb Bupjueq e ul syueq :nadnolb Buiyjueq e uljou syueq NYOONSease
10 € ul Bupelado syueq :svadweale g 1o T Ul Buielado syueq Svadv4ajua) pue Yinos HINO$SeI-YLUON pue 1SapA-UYLON HidoBuIpeal Jo ases Joj apiagpafe|dsip are swis) uonoelaiul 8yl "AWWnp [eUOSEaS pue S1oaajpaxi) Jeak-eale
‘eale-yueq yum Bumas aulasegodiabejuaalad ul suoielodiod [ejoueUl-UOU 0} SURO| Ja gmnolb AlJeak-jrey :a|qelen Juspuadaq “(awi pue yue@igam|d Aem-omy) sasayjuared Ul ale S10418 prepuelS "T0'0> d e ‘G0°0> d xx ‘0T 0> d «

10250 SEV0'0 716€°0 7,890 2€68°0 €055°0 £6v9°0 2€LL°0 86,50 pusedlddns
8T6T0 SETT'0 Sv60°0 121T0 121670 GEST0 ETYE0 #1100 T€65°0 welddns
$onjeA-0l aouaJap 8y} JO 1S3) plem

[szseol [ovsgol |[teteTl [tT1g0l |[8esg0l [otesoll ||le6veTl [6zTe0]l |[06250l [62T9°0] | [0£090]  [r08S'0l | [0S€9°0]  [¥8990l | [es9s0]l  [ze€9ool | [608F°01  [9vTL 0]
IV T wl6T 86'T w9 T | 98T  xaGS'T 9g'T €L T | weTLT  xxx89T »Z€'T #x8L'T 29T 29T =GE'T 88T | xxl0T ITT sseandpUBWRA
[ee9z'0]l [tet50] |[vse0Tl [vsocal |[steév'0]l  [Tvoeal ||[t689'01 [198z0] |[oviiol  [999g0] | 6800l  [260v°0] | [v6ev0l  [289v°0] | [eeze0]  [0809°0] | [060€0l  [08°0]
=160~ .0 er'T- 010~ ¥9°0-  xxG60- YOT-  xx«€2°0- | 99°0-  xx660- L¥°0- =20~ 1€°0- 08T~ | 680" 790~ 870 «0S'T-  sseanepleWaq
[eorvol  [e6ve'Tl |[S088°0]1 [80Tz'Tl |[TOTS'T]  [9T82'T] ||[9006'2] [ooseal |lzeeeTl [tessol | [etor Tl [sT90Tl | [SsT2 Tl [eveoTl | [9es9 Tl [sweTTl | [98vG Tl  [68L2°T]
05°0- GL°0 xBY'C 60°0- 650 S6°0 280 ve'0- | 8TTT0 16€€°0 980 0€°0- 890 6T°0- 250 €0°0- 890 6€°0- pusedlddns
[sz81°0] [8e6G°0] |[z8eeTl  [2092°0] |le6v9'0]l 929270l ||lezggol [roezol | [veeso  [tereal | [vwesol  lozveal | [zvovol  [oz9gol | [zzvvol  [ogeeol | [299€70]  [Geey O]
wxBV'0-  wTET- | 922 xxx92°0- | wT9T- 6€°0- «T6T- €90 88'0-  xI60" | xx9ET-  xl90" | xITT-  w€L0° | xulIbT- 82°0- xx86°0- xL°0 weflddns
(81) (1) (o1) (s1) (1) (e1) (e1) (11) (o1) (6) (8) ) (9) (S) (¥) (€) (@ (1)
1NN L1NWON doL dO1ON ndo NIOON SY3UVIA Sv3dv4 HLNOS HIYON [uztozLsod TYZ1023dd guUTT1021SOd 2UTT0Z23dd [UTT0C1SOd TUTTO0Z3dd gU0T0ZLSOd 2yotoz3dd

‘uon|upoud pue azis ‘seale ‘awin Aq umopealq :sisAjeue eauidw3 G a|qel

24



o~ 1O o[ 1O o[ =]
- © - © - ©
oL 4o © o o o
S 8 S B 2 3
© 48 «© S =
© 18 «© 8 © 8
< - 1 < L + IS
o~ S« S« E
o o o o o o
¥ g g g
1 1 1
7 37 37 3
oL 15 ot B et I
® & | — loans, NORTH & | — loans, FAREAS &
or *z & [ — - loans, SOUTH *I & [ — - loans, MAREAS *z
< | — loans - < F — RBLS, supply NORTH - < F — RBLS, supply FAREAS —Ho
&| — RBLS, supply & & | — - RBLS, supply SOUTH & & | — - RBLS, supply MAREAS &
— —© < —© < o
1 1 1 1 1 1 1 1 1 1 1 1 [] 1 1 1 1 1 1 1 1 1 1 1 1 [} 1 1 1 1 1 1 1 1 1 1 1 1 []

- o — N - o — N - o — - o — N - o — N - o — - o — N - o — N - o —

=R === - = S~ =R === - = S = =R == = =

[} o o o - - N N [32] (2] < [} o o o - - N N o (2] < [} o o o - - N N o (2] <

o o — — - — — - - b=l — o o — — - — — - - b=l — o o — — - - — - - — —

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N N

TIME AREA N AREAS

o o o | o o | Jo
- © - © - ©
o 4o © o o o
S B S B 2 3
© 18 = S = g
© 18 «© S © =
<~ 1 < L« IS
o~ NSE S« E
o \/ ——O O o o o
— — / |e o =]
T+ \// 17 @ 79 7
Th | § §
i 15 ot B ot I
| — loans, NOGRU & o | — loans, NOTOP & | — loans, NOMUT &
F ENa F -5 F -5
I [ — - loans, GRU b I [ — - loans, TOP i I [ — - loans, MUT g
$ [ — RBLS, supply NOGRU 43 $ L — RBLS, supply NOTOP 3 $ [ — RBLS, supply NOMUT 43
ﬁ‘ [ — - RBLS, supply GRU $ ﬁ‘ [ — - RBLS, supply TOP $ ﬁ‘ [ — - RBLS, supply MUT $

L ! L 1 L ! 1 ! 1 1 1 1 1 L 1 L 1 L 1 1 1 1 1 ! L 1 L 1 1 ! 1 1 1
o o o & o o o o o o o o o o & o & o o o N o o o o & o o o o o N o
£ £ © £ © £ £ £ £ £ < £ £ © £ © £ £ £ £ £ < £ £ © £ © £ £ £ £ £ <
®? @ © © 4 4 8 8 ®m ®» I ®? @ © © 4 4 8 8 ®m ®» I ®? @ © © 4 4 § § ®m ®» I
© O d d d o4 od4 o 9 9 o © © d d d o4 o4 o 9 9 o © © d d d o4 o4 o 9 9 o
© © O © O O © © © © O © © O © ©O O © © © © O © © o © O O © © © © O
N & &§ &§ § § § & & & « N & &§ &§ § § § & & & « N & &§ &§ § § § & & & «

Figure 2: Growth rates of loans to non-financial corporations (leftwth scale, percentage points; half-yearly growth ratesssetj—securitizations,
reclassifications and other variations that are not a re$wltdinary transactions—at the area-bank level) and RBlfply net percentages (right-
hand scale, percentage points) for non-financial corpmrati Thick vertical lines indicate statistical significan@t least 10 per cent) of the
difference in net percentages (two-sided Welch test). The wugplpercentage is the simpleférence between the share of banks reporting a
tightening in credit standards and the share of those riegoan easing. First picture: statistical significance nefe the diference in the net
percentage of the current semester against the net pereenfttiie previous semester. 2009not testablenorTH: North-West and North-East.
souTH: South and CenterareAs. banks operating in 1 or 2 areasReAS: banks operating in 3 or 4 areagGRu. banks not in a banking group.
GRU: banks in a banking groupvoTtor. banks not in one of the top five banking groups (accordingitm$ intermediated)ror: banks in one of
the top five banking groups (according to funds intermedjateovuT: non-mutual banksvuT: mutual banks (mutual banks are small non-profit
community banks). Unbalanced panel of 420 banks.
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Figure 3: Overall supply contributions to the dynamics of loans to fioancial corporations (percentage points; this quantiajtels the last
Column of Table4 in Section8). A dark plot region refers to the statistical significandeh® difference in supply cdicients (at least 10 per
cent). Tight or easing cdiécients must be dlierent between groups and at least one must be distinguishaileero. Tight cofficients are used
at face value. Easing cfiients are set to zero with the exceptiorrop group. Thick vertical lines indicate statistical significa (at least 10 per
cent) of the diference in the net percentages (two-sided Welch test). Th@ysnet percentage is the simplétdrence between the share of banks
reporting a tightening in credit standards and the sharkasfd reporting an easing. First picture: statistical §icgmce refers to the flerence in
the net percentage of the current semester against the wenpege of the previous semester. 2@DAot testable. To avoid mechanicaffdrences
between groups due to their size, the weighting scheme wosidd each groupnorTH: North-West and North-EassoutH: South and Center.
FAREAS. banks operating in one or two area®ReAS: banks operating in three or four areascru: banks not in a banking groupru: banks in a
banking groupnoTor: banks not in one of the top five banking groups (accordingtal$ intermediatedyor: banks in one of the top five banking
groups (according to funds intermediateshmuT: non-mutual banksmuT: mutual banks (mutual banks are small non-profit community banks)
Unbalanced panel of 420 banks. Sggpendix E
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are:

(7) SIZE, logarithm of total assets;

(8) RISK, bad debts to total loans;

(9) CAP, capital and reserves to total assets;
(10) LIQ, cash to total assets;
(11) FMIX, deposits and bank bonds over total loans;
(12) GBOND, government bonds over total assets;
(13) ROE, net profits over capital and reserves;
(14) EFF, gross income over personnel costs;

(15) TRA, net interest income over gross income.

For each group, Figuré shows how many banks changed their supply, Téldllew they changed

it and Figure5 their overall supply pattern.

Interestingly, banks that started the period with less cagticed their overall supply more because
of the strength of their changes. This can easily be expidiyethe liquidity stresses and strains
of the crisis. The position in government bonds provideslaimbut less clear-cut evidence, con-
sistent with the view that government bonds can partiallyssitute for cash. From 2011 to 2014,
banks that were more profitable also reduced their credjilgupore than less profitable banks.
Previously, the low number of them that changed supfilsed the strength of the changes, with the
possible interpretation that their profitability was relhto a latent risk that only materialized later
on during the crisis. The finding is similar to Beltratti andil3t[15], in which banks with good
performances had lower returns before the crisis in 200&. dMerall contribution of supply was
also larger for banks that werdieient, because of the strength of their changes, probahiygow
to an dficiency-correlated ability to change supply in a more cdlgdoand dfective way.
Furthermore, the share of banks that changed supply wasicggnly different depending on the
ratio of bad loans to total assets. A large share of banksanhigh ratio changed supply in the first
part of the period, probably reflecting the same relaxed Igyuggmditions that generated their bad
debt profile. The result further specifies Accornero et§l.if which there is a weak relationship
between non-performing loans and loan supply. The sharamfdthat changed supply is also

bigger for banks with a high interest-to-income ratio, thé targe and statistically insignificant
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difference in how they changed it requires further investigatkinally, minor diferences in the
share of banks that changed supply are generated by thenunmlx.

Adding to a well-known debate, banks that entered the 2@t 2eriod with diferent capital
positions did not show any significantfidirence in their supply behaviour, and this also holds true
when looking at the tier-1 or at the tangible common equitior? In fact, the diference in how
they changed supply is not statistically significant andditerence in the share of banks that

changed it is almost never statistically significant.
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Figure 4: Growth rates of loans to non-financial corporations (leftvth scale, percentage points; half-yearly growth ratesssetj—securitizations,
reclassifications and other variations that are not a re$udtdinary transactions—at the area-bank level) and RB&fSpercentages (right-hand
scale, percentage points) for non-financial corporatignatimve (A) and below (B) median balance-sheet indicatorsanks (fortra the 40"
percentile substitutes the median). Balance-sheet clz#ifn is performed according to the 26@906 average. Thick vertical lines indicate
statistical significance (at least 10 per cent) of thiéedénce in net percentages (two-sided Welch test). The puygplpercentage is the simple
difference between the share of banks reporting a tighteningeditstandards and the share of those reporting an easorgwb banks some
balance-sheet data refers to end-2007. The outcome is rmbusing banking-group level dataize: logarithm of total assetskisk: bad debts to
total loans.cap: capital and reserves to total assetg: cash to total assetsmix: deposits and bank bonds over total loaasonp: government
bonds over total assetoE net profit over capital and reserve&sr. gross income over personnel costsa: net interest income over gross income.
Unbalanced panel of 413 banks.

52Tier-1 ratio: regulatory capital to total risk-weightedsats and capital and reserves minus preferred stock. Tan-
gible common equity ratio: capital and reserves minus prefestock and intangible assets to total assets minus
intangible assets.
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Figure 5: Overall supply contributions to the dynamics of loans to fioancial corporations (percentage points; this quantisajtels the last
Column of Table4 in Section8) by above (A) and below (B) median balance-sheet indicatbtiseobanks (forrra the 40" percentile substitutes
the median). Balance-sheet classification is performed diapto the 20052006 average. A dark plot region refers to the statistigalificance
of the diference in supply cdicients (at least 10 percent). Tight or easingfoents must be dlierent between groups and at least one must
be distinguishable from zero. Tight d@eients are used at face value. Easingfioients are set to zero. Thick vertical lines indicate siatis
significance (at least 10 percent) of théelience in the net percentages (two-sided Welch test). Th@snet percentage is the simplégtdrence
between the share of banks reporting a tightening in créalitdards and the share of those reporting an easing. To enestianical dterences
between groups due to their size, the weighting scheme woside each group. For two banks, some balance-sheet data eefi:2007. The
outcome is robust to using banking-group level datze: logarithm of total assetxisk: bad debts to total loangap: capital and reserves to total
assets.LIQ: cash to total assetsmix: deposits and bank bonds over total loassonp: government bonds over total assebe net profit over
capital and reservesrr. gross income over personnel costgA: net interest income over gross income. Unbalanced panel®batks. See
Appendix E

9.2. Using the Classifier Lasso estimator to uncover hiddeéarbgeneity

Although it is common practice, assigning banks tietent groups can be a poor exercise for
two reasons. On the one hand, there is the assumption thgtdbp classification is fully known
according to a number of fierent external classifications, an assumption that is munedile in
many respects. On the other, alternating single indicasoes process that neglects important
balance-sheet interactiofs] therefore use the Classifier Lasso (C-Lasso) penalized @iidé-

lihood estimator of Su et al6B]. This estimator is able to achieve simultaneous classidicand

53Bonaccorsi di Patti and Sett@]] argue that the level of capital can influence the elastioftiending to liquid
assets (p. 9 of the working paper version). See also KapaMarau [44].
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consistent estimation in a single step by shrinking indigidcodficients to the unknown groups
and group-specific cdiécients. In other words, the C-Lasso makes multiple individuna group
estimates in order to group banks that change supply in desimay. Once the C-Lasso classifies
the banks, | can analyse their overall supply pattern, camipa and balance-sheet configura-
tion.>

Interestingly, | find two groups of banks. The supply-tigbgfticient of the first group is statis-
tically different from zero at the 1 per cent confidence level, whereasujhyaly-tight coéicient

of the second group is not statistically significant; itsueals small and only marginally below
zero signalling exceptionally mild supply changes (Tak)leAs a consequence, | find that the first
group reduced its overall supply more than the banks in tberskgroup.

Most of the results in the previous Subsection are confirntéolvever, the dierences between
the two groups are statistically significant for group mershg and income origination. In fact,
in the first group, there are more banking group members andéhinterest income tends to be
a low share of their total income. The evidence is similar tarirgic-Kunt and Huizinga31],

in which banks relying more on non-interest income increbese fragility. Non-interest income
has usually been a much more volatile source of revenue tiv@rest rate income and is thus con-
sidered a riskier source of income. Therefore, | find thakbdhat belonged to a banking group
and that had less traditional business models, at leastggesied by their lower dependence on

interest income, reduced their supply more than other b@kisendix H).

S4For additional details, se®ppendix L
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Table 7: C-Lasso estimates.

GROUP-1 GROUP-2

(@) @

Supplyant -2.53%*  .0.00
[0.8139] [0.2745]

Supply@sing 0.00 0.19
[1.7400]  [1.6905]

Demandecrease | _1 5%+ 0,01
[0.4199] [0.3134]

Demandfcrease | 0.00 3.32%%x
[1.0840] [0.5602]

* p <0.10, ** p <0.05, ** p <0.01.
Standard errors are in parentheses (two-
way clustered by bank-and-time). Boot-
strap standard errors provide similar re-
sults. Dependent variable: half-yearly
growth rate of loans to non-financial cor-
porations in percentage points. Post C-
Lasso estimates with non-standardized
variables. Post C-Lasso estimates with
a standardized variable produce simi-
lar results. Baseline setting with bank-
area, area-year fixed effects and seasonal
dummy. Balanced panel of 301 banks.

Final remarks

Adding to the debate on the 2009-2014 slowdown in business loans and on the information
content of lending surveys, | find that a literal interpretation of the Regional Bank Lending Survey
(RBLS) consistently fits the developments in the Italian bank-intermediated business credit market:
properly-aggregated survey records show that pure supply factors account for approximately 40
percent of the decline in lending, i.e. 1.75 out of 4.41 percentage points. Bank credit supply has
also declined substantially since the first semester of 2011.

The banks that reduced their supply more than other banks tended to be less liquid and their activity
was not concentrated in the most classic loan generation activity, at least as suggested by their
lower dependence on interest income. These banks were also efficient. However, their profitability
originated from the risk hidden in the high volatility of their revenues. Such banks were also more

connected to other financial players because they tended to belong to a banking group. In addition,
when they belonged to a large group, their supply pattern was significantly different from other

banks, with greater tightenings and easings. Hence, | find that traditional and stand-alone banks

were a more stable source of external funding for non-financial firms in the years 2009-2014.
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Appendix A. Credit standards: definition

In this study, credit standards are defined as the price angpnioce terms and conditions at
which a bank prefers to lend rather than not to lend. The logply policy of a bank results from
its credit standards. To stress the relative importanceoatprice terms and conditions, Lown
et al. [p2] state that ‘bank loanficers set standards that companies must clear even before the
rate is negotiated’. Moreover, both the availability dowrof the 1950s and the modern theory of
credit rationing® put non-price terms and conditions at the core of the baimgjorocess between
lender and borrower. Lown and MorgaBl] only put non-price terms and conditions in their
definition of credit standards, as Bayoumi and Meland8} §nd many others do. Although Lown
and Morgan $1] define standards ‘as any of the various non-price lendinggg they also argue
that ‘the price of credit is a vector of terms (not just a sieptalar)’. Schreft and Owené7]
write that “The Board reasoned that banks first respondedaogss in the cost and availability of
loanable funds by changing non-price lending terms anditiond of lending; only later would
they adjust their interest rate’. The view of this study iatthny item entering the bargaining
process between lender and borrower contributes to tharelas the contract. Accordingly, credit
standards can also include the interest rate. In this respéank has a number of bundles made
up of the terms and conditiongricesincluded) at which it prefers to lend rather than not to l&éhd.
In the BLS?’ for instance, the lendingflicer has to rank a set of terms and conditions, interest
rates included, immediately after the general questionreditstandards. Moreover, an older
version of the SLOO% asked for both credit standards and the general willingnéssnks to
lend, the latter unavoidably also related to the interes. r&chreft and Owens$®] show that
the two series are highly correlatéd0.88 points). Regarding the information content of credit
standards, Cunninghar2q] argues that the loanfidcer knows something special. Swistd@9]
shows that credit standard§fect the growth of output even after accounting for the fodwar
looking information in financial markef$.

55See Scott§3], Stiglitz and Weiss$5] and Jafee and Stiglitz42].

60Other factors being equal, it is also true that the richersiieof the bundles the laxer the supply of credit.
Questionnaires on lending practices are usualffigantly ambiguous to cover all the items entering the baiggi
process, interest rates included.

5'The BLS is the lending survey carried out by the Europeani@eBank.

58The SLOOS is the lending survey carried out by the FederatiResSystem.

593chreft and Owenssp] argue that ‘changes in the willingness to lend and changeébe net credit standards
generally move together’.

80Swiston B9 concludes that estimates of thfexts of credit standards on economic activity are usuatgei
downward, unless the amplification from financial marketscisounted for.

37



Appendix B. On bank lending activity and loan growth rates

In this paper, credit quantities refer to the growth rate wttanding loans as in Del Giovane
et al. 9. Bassett et al.12] argue for the use of fully decomposed lending fldWwsHowever,
data availability represents a constraint. Bassett etld].hatch SLOO® data with the sum
of outstanding loans (on balance sheet) and unused comnigr(@ balance sheet). Similarly,
Bonaccorsi di Patti and Sett27]®® use committed credit. Bonaccorsi di Patti and Set# ¢laim
that their measure reflects more bank supply. In this pap&standing loans are: (i) a measure that
does not exclude loans belc&380, 000 as committed credit would do; (ii) a measure that might
provide lower bound estimates for the contribution of sypat least according to Bonaccorsi di
Patti and SetteZ2]; (iii) a measure that is convenient, as it is closely momtbby the Bank of
Italy; and (iv) a measure that is highly correlated with coitted credit, as shown in Bassett et al.
[11] and Bonaccorsi di Patti and Set2?].

The bank-area growth rate of loans is adjusted by tfeces of securitizations, reclassifications
and other variations not due to ordinary transactions, moistbly mergers and takeovers. For the
former the procedure works on a monthly basis. If the acqui@nk shuts down in the month
of the deal, the acquiring bank-area growth rates are dewddzy the acquired bank areas’ latest
reported loans. If this is not the case, when the acquire# begas’ outstanding loans fall more
than 80 per cent, the acquiring bank-area growth rate widdjasted, and the acquired bank-area
growth rate neutralized. Remember that the correction worka monthly basis and half-yearly
data are used. However, a few bank-area loan growth ralleshetiv exceptional variations, likely
related to single client events, to new market entries (@sekom marginal regions, or to data
issues. The estimates discard growth rates with an absalue greater than 100 per cent. Some
18 out of 5499 observations drop out of the sample, but no bank exitarthg/sis altogether. The
main results of this work continue to hold when (i) settingngeshold of 150 points; (ii) dropping
Cook-distant observations according to a4utof (n represents the total number of observa-
tions); (iii) dropping the maximum and the minimum growtlesin each region half-yearly; and
(iv) working with raw data.

It is also important to address the issue of bad loans, whieinaluded in the analysis for several
reasons. First, subtracting bad loans could suggest trefated neither to supply nor to demand.
Second, the time frame in which good loans become bad loadg®syncratic. Third, the Eu-
ropean System of Central Banks methodology for calculatiag lgrowth rates does include bad
loans. However, their relevance needs to be evaluated bysradaeconometric analysis. Thus,
the baseline model is also estimated by subtracting bad livam outstanding loans. The results,
available upon request, parallel the ones in T&xé Section5, showing that bad loans are not an
issue for this work.

61Bassett et al.]2] state that ‘information on drawdowns, credit line exdivas, and bank- or borrower- induced
reductions or cancellations of credit lines is also crutbahny dfort that attempts to monitor bank lending capacity
during a cyclical downturn’. Anecdotal evidence shows thatcredit standards in force might not apply to the renewal
of old loans.

62The SLOOS is a lending survey carried out by the Federal ResSystem.

530n this subject, consider the working paper version of tbieidy.
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Appendix C. Data
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Figure C.6: Individual bank-area data. Loans to non-financial corponatby area (RBLS sample) before dropping values above 18bsalute
value. Individual half-yearly growth rates (percentag@s): box plot with outside values. Five observations aredf range.
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Figure C.7: Loans to non-financial corporations (left-hand scale, gati@ge points, half-yearly growth rates adjusted—sezations, reclas-
sifications and other variations that are not a result ofnangi transactions—at the area-bank level) and RBLS inalisgtight-hand scale, net
percentages, extensive margin) for non-financial corpmmati RBLS: net percentages, positive (negative) valueheoRBLS supply indicator
reflect a tightening (easing) in supply, positive (negatixaues of the RBLS demand indicator reflect an increase édse) in demand. The net
percentage is the simpleftérence between the share of banks reporting a tighteniogeéise) in credit standards (demand) and the share of those
reporting an easing (decrease). Sample of the baseline nxidebée.
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Table C.8: RBLS survey records: conditional correlations.

ht H
Su é‘gt Sugfase | Denfecr Denf!
t—1 0.07%* | 0.21%* | 0.06*** 0.09%**
(0.0201) | (0.0449) | (0.0204) (0.0224)
t—2
-0.07% -0.07 -0.03* | -0.07*
(0.0188) | (0.0357) | (0.0187) (0.0191)
t-3 -0.13*** -0.10*** -0.17%** -0.14%***
(0.0180) | (0.0280) | (0.0178) (0.0171)

Regressions of the dependent variables (top of the columitson
own lags. S u;ﬂgh{t is a binary indicator for a tightening in credit
standardsS uffg;°is a binary indicator for an easing in credit stan-

dards,Denﬂﬁjr is a binary indicator for a decrease in the demand
for credit, Denj”af{ is a binary indicator for an increase in the de-

mand of credit. Overall intercept, bank-area fixdteets, area-

year fixed &ects, half-yearly seasonal dummy. Robust standard

errors. Sample of the baseline model estimatg622 observa-

tions.
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Appendix D. Robustness checks

Table D.10: Clustering the standard errors of the baseline model estimate

COEF. (1) () (3) 4 (5) (6) (7)
Supplyaht -0.90 | [0.2583]** | [0.2406]** | [0.2729]** | [0.2951]** | [0.2823]*** | [0.2789]** || [0.3086]***
Suppl§asng | 0.25 | [0.5585] [0.8106] [0.9354] [1.0520] [0.9714] [0.7256] [1.1156]

Demandecrease | 082 | [0.2654]** | [0.2588]** | [0.2865]** | [0.3281]* | [0.2501]* | [0.2082*** || [0.3050]***

Demandi®ease | 168 | [0.3064]*** | [0.3400]* | [0.3878]*** | [0.4566]** | [0.4279]** | [0.4872]*** || [0.5028]***

*p <0.10, ** p <0.05, ** p <0.01. Standard errors are in parentheses. Dependentlearif-yearly growth rate of loans to non-financial
corporations in percentage points. Dummy-variable OLS egstisn®aseline model. Heteroskedasticity is not rejectediieasch-Pagan test.
(1) Spherical standard errors. (2) Standard errors robuseteroskedasticity. (3) Standard errors clustered bi-baga. (4) Standard errors
clustered by bank. (5) Standard errors clustered by timeN@))-parametric standard errors as in Driscoll and Kr&%}. [Bandwidth set to
1. Although this technique does not require any prior knog&of the exact form of the contemporaneous and lagged arosserrelations,
Monte Carlo evidence points to a downward bias when dealiitly avshort time series. See Driscoll and Kra8%][ (7) Two-way standard
errors by bank and time. Unbalanced panel of 420 banks. Twoewercise follows Thompsor?{)], with the additional correction of Cameron
et al. 24]. | make use of the material in Peters@&@][to run the two-way exercise.

Table D.11: Misunderstandings with the loarfficers.

(€] 2 3 4
BENCH.

Supplyant -0.90%**
Supply2asing 0.25
Demanaecrease -0.82%+*
Demané‘pcrease 1.68%**
AS upplydnt -0.14
AS upplyasing 0.67
ADemandecrease -0.15
ADemandicrease 0.61%*=*
2y Supply™ -0.42%

i1 Suppl)?as'"g 0.85
Z§=1 Demanqec’ease -0.07

crease

i Demaan -0.12
S upp|)y'ght—strong _1.60**
Sup p|)y'ght—somewhat -0.88*+*
S uppwasingstrong -6.90*
Sup p|)t;asing—somewhat 0.50
Demanaecreasestrong -0.44
Deman&ecreasesomewhat -0.80**
Demand{]creasestrong 6.02%*+
Demanépcreasesomewhat 1.2k
n observations 5,481 4,771 4,789 5,481
R2 0.3165 0.2498 0.2836 | 0.3226

*p <0.10, ** p <0.05, *** p <0.01. Standard errors are two-way clustered by
bank and time. Dependent variable: half-yearly growth rdtéoans to non-
financial corporations in percentage points. Baselinénsgttith bank-area fixed
effects, area-year fixedfects and seasonal dummy.
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Table D.12: Distributed lag models.

1) 2 3 4 (5) (6) Q) (8
BENCH.
Supplydht -0.90%** -0.29 -0.89%% | -0.75%
Supplyasing 0.25 0.31 -1.01 0.63
Demandecrease _0.82*** _0.56*** _0.89*** _1.00***
Demandicrease | 1 ggr++ 1.93# 1.62%+ 1.77%=
Supply" -0.26 -0.18 -0.35
Supply" -0.87 -1.17* -1.03
Demantff’ease -0.66%** -0.30 -0.68***
Demangiérease 0.56* 0.43 0.52
tjght
Supply%)' -0.17 | -0.03
Supply®" 0.23 0.25
Demand®ease 0.00 0.03
Demang'y¢ase 0.12 0.15
Supply9" 026 | 0.43
Supply®>" -0.08 | 0.14
Demandl e3¢ -0.45 -0.30
Demang}{¢2°® 0.95*% 0.80
nobservations | 5,481 4,789 4254 | 4,191 4784 | 4,784 4,789 4,789
R2 0.3165 0.2843 | 0.2711| 0.2876 | 0.2890 | 0.3022 | 0.2875 | 0.2942

*p <0.10, ** p <0.05, *** p <0.01. Standard errors are two-way clustered by bank and tidependent variable:
half-yearly growth rate of loans to non-financial corpavas in percentage points. Benchmark setting with bank-area
fixed dfects, area-year fixedfects and seasonal dummy.
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Appendix E. The aggregation exercise: technical note

This section describes a computationally parsimonious procedure to assessrdikecontri-
bution of supplyat the market level. It also provides the rationale for weighting survey indicators
by lagged outstanding loans. Without losing generality, the focus is on one point intfiare]
changes are always intended overl.

AL:’/;t is the percentage growth rate of loans by bairkareaa as it results at timé. AL is the
country-wide percentage growth rate of loang; ,; andAL; are the changes in outstanding loans,
andL,,; andL, their levels. ALI/;?“ght is the percentage growth rate of loans by bammkareaa as

it would be at timd if banki did not tighten its supply, irrespective of whether it actually tightened

it. ALI/;%“ght is the percentage growth rate of loans by bamkareaa as it would be at time if

banki tightened its supply, irrespective of whether or not it actually tlghteneA\iLlf(.i0 €2%¢is the
percentage growth rate of loans by bank areaa as it would be at time if banki did not ease

its supply, irrespective of whether it actually easedAiL.*+%**is the percentage growth rate of
loans by bank in areaa as it would be at time if banki eased its supply, irrespective of whether

it actually eased |tALIat is the percentage growth rate of loans by baink areaa as it would

be at timet if banki did not ease or tighten its supply, irrespective of whether it actually eased
or tightened it. A similar mterpretatlon applies to the remaining piece of notation. The baseline
model is shown in EquatioB.1. Su p,“gtt is a binary indicator equal to 1 when bania areaa at

timet tightens its supply ang8 up?asels a binary indicator equal to 1 in case bank areaa at time

t eases its suppIW is the populatlon sizen the sample one (banks times areas).
ALY =+ ia + Nag + yS €M+ B1S ué’gh + oS uFa+ BsDenfss + gaDemfieia;  (E.1)
Individual bank-area growth rates can be written as:

ALfV;t AL+

|at

%,1tight %Ot ht ht
(AL o) g e

|at

(A L% lease_ AL% 0, easjs u Fsase
l,a,t Lat

It follows that the growth rate of loans by banin areaa at timet if banki did not ease or tighten

its supply, irrespective of whether it eased or tightened, is given by:

ALYO =

La,t

AL% _ (A L%,l,tight % 0, t|ght) Su F}Ight (A L% Jlease AL% ,0, easj Su I:?ase (E3)

Lat Lat |at Lat Lat

Jiil Jiz)

44



Averaging EquationKE.3) out of the entirgpopulationgives the following equation:

T4 ALGS  owo _ Xi X4 AL, _p D Ya Supdy 5 a SURY®

i,at

N B N N 2 N (E-4)

ight . yvN ase
w is the share of bank-areas that tighten their sup@@f‘jﬁ is thepopulationshare
of bank-areas that ease their supply. Shenplecounterpart of £.4) is:

—=%0 3 INALY, ¥ yoSugdt |y yoSugase
AL, —Ta’t—ﬁ - i - B2 - i (E.5)

The first term on the right-hand side of the last equation mam 3, andg, are the estimates of
1 andg, from the baseline model. The last two terms are assumed tmbe-hiased estimate of:

Z Z Suélght/ease
a
N =

( ; i ZaS:Fﬁ'ght/ease) N (E.6)

n Z Z L Su F?lght/ease
- an+
( N N-n

In relation toB, = 0, the estimatedhdividual average gect of the actual changen supply is
equivalent to the estimatetl/erage gect of the actual tighteningin supply (given thag, = 0,
only the tight side is relevant for the calculation):

Z Z up2’ (E.7)

how
how
much many

Nevertheless, EquatioB.7 is the average contribution and not tbeerall supply contribution.
Simple algebra shows that thgerall populationgrowth rate of loans is given by:

a L| at— lz Za L| at-1 (E_8)

3, Y Al
|at
Z Za i,at-1

ALy 2 Sa Aliat Z ZN AlLiat  Liata

ALY = — =
t Lea 3 Z’a\\l Liat-1
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By using the previous results, | get EquatieriOand EquatiorE.11

AL =
ALO N LO
100— = 1007Z Za Aliae
Lia 2 Za Liat-1

L.
100 at i,at-1 _
Z Za Lla,t 1) Za iat-1

PIDIN IS (E.9)

(AL%  Ltight AL%Otlght) sSu FSght

Lat Lat

Jei

(A L% lease AL:%a? ease) Su ﬁa,tﬂ SI at-1

ZZa i,at-1

i,at

B2

ALYO = ALY - B, 'g“‘—' o B ae Liat1 (E.10)
ZZ a’tzzl—la,tl ZZ aJZZa I&tl

A% % i B ase B
= ALY - 'Blz Z Suéi*:tz Zali.le,,t : "BZZ Z Sugas S Zaatl:;,t 1 (E.11)

ALY is known,3; andg; are the estimates @ andg, from the baseline model and the no bias
assumption works for:

Z ZN ight/ Liat1
i Lda S uéli?a),tease N =
Zi Za Li

iat-1
2i Za Liat-1 |ght/ease Liat-1 )
< /T E.12
(z SN Liac oy 2. Sl S 2 Liac (E.12)

(Zi Sana Liat1 Z ZN S uéight/ease Liat-1 )
Y ZA Liata P edantd &l %i Y Liata

In relation toB, = 0, the estimatedverall contributionof theactual changén supply is equivalent
to the estimatedverall contributionof theactual tighteningn supply (given thag, = 0, only the
tight side is relevant for the calculation):

~ . L;
ight iat-1

2i 2ua Liat-1

—_——N—— ———o —

how how individual impact
much ~ many factor

Inspection of Equation&(6) and E.12 and of Expressiond(7) and E.13 yields some insights.
First, theindividual averagesufers from sample bias potentially more than dwerall contribu-
tion. In fact, a great number of small banks are usually not samqiet the biggest banks are
almost always sampled (this is not the case in the RBLS). Sedéquiation E.11) suggests a
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method for performing the calculation using three ingretfiethe market loan growth rajg, and
a simple loan-lagged-weighted average of the tightenidgators.
Allowing for a heterogeneoys;, Expressiork.13reads as followsgindices groups):

s Ny ight I—i,a,t—l E.14
Z [ﬁl Zieg Zaegsué’a’t Yi2abiata (E.14)

g
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Appendix F. Heterogeneity: individual estimates

101

Ofes -0 0 @ - mamse eoea masse - [RAp—.
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Bl‘i

Figure F.8: Individual estimates (supply side). X-axis tightening, Xsaeasing. 74 estimates are out of range. The estimates avettteame of a
regression with supply, demand, semester and year-dummiethevavailable time series for each bank-area. 47 percerghifd¢béficients have
a strictly negative sign. 13 percent of easingfiognts have a strictly positive sign. Unbalanced panel 6fidénks.

Appendix G. Balance-sheet indicators: distributions
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Figure G.9: Balance-sheet indicators. Distributions. Indicatorsfaesen a simple 2005-2006 average. For two banks some balamet-dhta
refers end-2007. Values above th#-a9" percentile are not displayed. Median: dashed vertical (ioeTra the 48" percentile substitutes the
median). Mean: solid vertical linesize: logarithm of total assetsisk: bad debts to total loansap: capital and reserves to total assets. cash
to total assetssmix: deposits and bank bonds over total loassonp: government bonds over total assebe net profit over capital and reserves.
EFF. gross income over personnel costsa: net interest income over gross income. Unbalanced panel®lbddks.
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Appendix H. C-Lasso: supply details
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Figure H.10: Right-hand panel: growth rates of loans to non-financiapomations (left-hand scale, percentage points; growtsratjusted—
securitizations, reclassifications and other variatibas are not a result of ordinary transactions—at the are&-leael) and RBLS net percentages
for non-financial corporations (right-hand scale, peragatpoints) by C-Lasso groups. Thick vertical lines indicstatistical significance (at least
10 percent) of the diierence in net percentages (two-sided Welch test). Thepapppercentage is the simpletérence between the share of banks
reporting a tightening in credit standards and the sharkasfe reporting an easing. Balanced panel of 301 banks.haeft-panel: overall supply
contributions of banks to the dynamics of loans to non-fir@rarporations by C-Lasso groups (percentage pointsgthastity parallels the last
Column of Table4 in Section8). Tightening coéicients are used at face value. Easingfiioients are set to zero. Group 1 supply contributions are
almost always zero due to light-handed changes in supplypribe absence of supply changes. Thick vertical lines aidistatistical significance
(at least 10 percent) of theftBrence in net percentages (two-sided Welch test). To avoathamécal diferences between groups due to their size,
the weighting scheme works inside each group. Balanced p&g6lL banks. SeAppendix E

Table H.13: Composition and balance-sheet indicators by C-Lasso groups

COMPOSITION BALANCE SHEET
GROUP-1  GROUP-2 p-values GROUP-1  GROUP-2 p-values
1) 2 3 4

NORTH 0.556 0.603 0.191 SIZE 6.7765 6.5169 0.131
MAREAs  0.267 0.231 0.224 RISK 0.0221 0.0221 0.507

GRU 0.444 0.363 0.064* CAP 0.0856 0.0855 0.516
TOP 0.126 0.120 0.430 LIQ 0.0054 0.0055 0.430
MUT 0.519 0.560 0.223 FMIX 1.1563 1.1248 0.131

Geonp 0.1132  0.1010  0.399
ROE 0.0926  0.0886  0.399
EFF 2.8156 2.7752  0.246
TRA 0.6748  0.6876  0.045**

*p <0.10, ** p <0.05, *** p <0.01. Composition: mean. One-sided Welch tesRTH:
dummy equal to one for North-West and North-Eaghreas: dummy equal to one for
operations in three or four arearu: dummy equal to one for banking-group membership.
Tor. dummy equal to one for top-five banking-group membershipr: dummy equal

to one for mutual banks (mutual banks are small non-profit commyurghks). Two-
sided tests produce similar results but statistical sigmifte forru is lost. Balance sheet
indicatoris: median, 2005-2006 average. For two banks sotaed®msheet data refers to
end-2007. The configuration of the groups refers to end-2@d&luesare from a non-
parametric test of equality of medians, one-sided Fishert¢xalues equal to the median
assigned to below groupgize: logarithm of total assetsisk: bad debts to total loansap:
equity to total assets.iQ: cash to total assetsmix: deposits and bank bonds over total
loans. GBOND: government bonds over total assebe net profit over equityEFr gross
income over personnel costsRA: net interest income over gross income. The outcome is
robust to using banking-group level data. The ratio of netrist income over total asset
produces similar insights ttrA but the diference is statistically significant at the 1 per
cent level. Two-sided tests produce similar results. Baddmmanel of 301 banks.
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Appendix |. C-Lasso: technical details

Data have been treated by first balancing the p&n&econd, each variable is transformed
in its residuals after a regression on a full set of bank-aaeza-year and semester dummies and,
third, all variables are standardized at the bank-ared: lédve C-Lasso is scale variant and this is
the procedure suggested by Su et &8][ Here C-Lasso and post C-Lasso are sign restritted.
The Information Criterion (IC) of Su et al6§] finds two homogeneous groupfsOnce groups are
identified, | conveniently report post C-Lasso estimategtfemon-standardized variables. Figure
.11 shows IC details.
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Figure 1.11: Information criterion (IC) of Su et alg8]. The maximum value oK (groups) is 5. The tuning parameteranges from (2 to 2 with
a grid of 100 points. The optimal values ake:= 2 andd = 1.6604.

64The unbalanced panel is made up of 420 banks and 621 bankiasesvations, the balanced one of 301 banks
and 369 bank-area observations.

8561, 83 < 0 (tight in supply and decrease in demand) gng, > 0 (easing in supply and increase in demand). The
C-Lasso works on both supply and demandfiioents.

56The number of groups ranges from 1 to 5. The tuning paramateyes from @ to 2 with a grid of 100 points.
The starting values are the slope parameters from the thdivibank-area regressions. Matlab codes are available
upon request. The composition of the groups appears to Isitigerto small changes in the sample. My estimates
exploit the entire sample.
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