Banks as Patient Lenders:
Evidence from a Tax Reform

Elena Carletti Filippo De Marco Vasso loannidou Enrico Sette*
Juy 2020

Abstract

We providenew evidence on how depbfunding affects bankending.For identification, ve

exploit a tax reform in Italy that induced households to substitute bank bonds with deposits. We

find that banks with larger increasesdiepositeexpand the supplgf creditlines and longerm
credit to lowrisk firms. Addtional evidence indicates théhese results are consistent with

theories emphasizing the demandable nature of the deposit contract rather than theories stressing

the stability of deposit funding due to government guaraniteésis regargdwe showthatbanks
under stress face largens on retail deposits, but not mail bonds.
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1. Introduction

This paper provides new evidence on how a greater reliance on deposit funding affects bank
lending policies. The traditionddusiness model of commercial banksmbines shofterm

deposit fundingvith long-termlending often together with lefing commitments in the form

of credit lines. Building on the seminal papers of Diamond (1984) and Diamond and Dybvig
(1983), a large paof the financial intermediation literature attelspp o e x pl ai n banks:
business model. Theommonassumptionin this literatureis that deposits are a defining
characteristic of banks due to their distinctive contractual features.

An important st of theories argues that the demandable nature of the deposit contract is
key not only for providing liquidity on deamd on the asset side through credit lines (Kashyap,
Rajan,and Stein, 2002), but also for maturity transformationder this view, thenherent
fragility in their funding structure, through the threat of runs, is precisely what enables banks to
fund opaque and illiquid longerm loans with debt. Calomiris and Kahn (1991) and Flannery
(19949 argue thademandatlity serves as an incentiseheme to discipline bank risk taking,
while in Diamond and Rajan (200#lgmandabilityworks as a commitment devicalowing
banks to increase their borrowing capacity againstteng illiquid loans. Crucial in both cases
i's debt hol de rranwdtheiafondd in response to the arivél df negatise/son
bank fundamentals (Jacklin and Bhattacharya, 1888]stein and Pauzner, 2005).

The empirical relevance of these theoriasnslear. Other studies see in fact deposits as
a stable source dtinding due to the presence of strong government guarantees on deposits
(Hanson, Shleifer, Stein and Vishny, 201&) bank market power on retail depositors
(Drechsler, Savov, and Schnabl, 2018; Loutskina and Strahan, 20119t follows that the
stabilty of depositd rather tha their demandabilitfy const i t ut es bankso
advantage in the provision loing term credit, which may however come at the cost of excessive
risk taking, especially if it draws on government guarantees (Merton, 1977).

Estimating the casal impact of deposits on batdnding policiesand assessing the
empirical relevance of theggoups ottheoriesposessignificantidentificaion challenges Bank
funding structureis endogenous to both their lending policies and the ove@homic
environment,making it very hardto obtain causal estimatel addition, nvestors behind
different funding sources are also typically different. It igstlery difficult to distinguish
whether any differences in lending outcomes are due tonthasic characteristics othe
differentfunding sourcesr investor differencese(g., retail vsinstitutional investors).

To obtain exogenous variation ipank deposit funding within the same class of

investors we take advantage of a tagform enacedin Italy in September 201TThe reform
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eliminated a tax disadvantage in ttreatment of interest income from deposits over other
privately issud securities held by households, ioohg ashockin household demanfdr bank
bonds andleposits Within two years of the reformduseholds substituted’5 billion of their
holdings of bak bonds with depositzausing a significanthangein banks @etail funding
bonds decreasdbm 21% to 17%of totalassets, whileleposits increased from 38% to 42%
total assetdeaving their total funding unchaed®

This substitution within the same class of investors presents a unique opportunity to
evaluate how the distinctive characteristics of the deposit contract may affécidmding
Deposits are a demandable, ficsime firstserved contradhat exposs banksd the threat of
runs, especiallyn crisis periodd such as the one wanalyzé when bank fundamentals are
weak In contrast, Bnk funding from bonds is secured from issuaricenaturity with limited
second market liquiditysee e.g.Bessembinde Spatt ad Venkataraman, 2020Relative to
bonds, depositenjoy strongeigovernment guarantees. Deposits are explicitly insured up to
0 1 0 0 and ar@typically senior to bonds, thalsoenjoyingstrongelimplicit guarantes

Because of the longer ity and the limited secondary market liquiditgtai bank
bondsrepresenia more stable source of funding comparedetail depositsvhich can be
withdrawn on demandThe ensuing difference in the probability of a run betwtentwo
sources of fundig is crucial to understand the reswit our paper. In this regard, we show that
a selected group of Italian banks that went under stress between 2015 and 2017 faced massive
runson retail depositout not o retail bonds, althougbothtypes liabilitiesare held by the
same clas of investors. The evidence on the stability of retail bonds versus tlieerbehavior
of deposits reinforces our key result that it is the demandability of the deposit contract that drives
bankfis peci al 0 a befdrm df gredit commiitreentsl or lorigrmtodms

The analysis combines three midevel datasets: data odeposit volumes at the bank
province levefrom the supervisory reportsformation on bank bonds held by housebaitl
the securitylevel from thke Securities Holding Statistiesid the Centralized Securities Database,
and information on bankrm credit from the Italian Credit Registekll three datasets are held
at the Bank of Italy.

We proceed in two steps. We fishow that the reform indudé@ouseholds to substitute
bank bonds with deposits, and then analyze how this change in bank fundingddéieding.
To identify the substitution from bonds to deposits we use a diffes@mabfferences

! This reshuffling is consistent with a prietasticity of retail bonds and deposits of about 0.29, which is in line
with estimates ohouseholdlepositrateelasticity to interest rates found in Egan, Hortacsu, and Matvos (2017).
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specification expliting within banktime variation arising from preexisting geographical
heterogeneity in bank presence and household portfolios. That is, we compare changes in
deposits of the same bank over a short ewentiow around the reform across different
provinces. We hypothesize thaill else equal, banks with branches in provinces where
households held larger volumes of bank bonds prior to the reform experience larger increases in
household deposits

We find hat banks in provinces withstandard deviation higher volume of bank é®n
prior to the reform experiendea 27% largerincrease in total deposits and a corresponding
reduction in bondsBank total funding from household deposits anchéé® did not change,
indicathgan average pass through ofd &amdfdepaiis)l (01
We also find that thisubstitution began at the time of the law approval in September 2011 with
no prior significant treatment effect§o lend further support to the internal validity of our
identification strategywe conductplacebo test on firm® whose tax treatment was not
changed by the refordnand find no significant treatment effects.

The substitution occurred predominantly fromntds toterm deposits, which carry
interest ratesloserto those ofbank bondsln provinces with istardard deviation higher
volume of bonds prior to the reform, barkgperienced7%larger increases iretm deposits.
Exploiting variation in the time taaturity of hoseholdbondholdings,we find thatonly the
share of bonds maturing in the pesent wirdow has significant explanatory powardicating
that households substituted their bonds with depasiteeirbondsbegan maturingconsistent
with the fact that 91% of these bonds are not publicly tra@edsgo, Linciano, Pierantoni,
Siciliano, 2010) Importantly, erm deposits have a fixed contraadt maturity,but contrary to
bonds are a demandablecontad: account holderscan withdraw their funds prior tthe
contractual maturitpy forgoing interest paymentdhe reform thus kétto asignificantincrease
in theshare obankdemandable liabilitiegpotentially affectingheir lendingpolicies

To exclude plausible alternative explanatidosh o us e hol d swe ploedeavi ou
evidence that theubstitution from bonds to depositgs not due toa fiflight to qualityo,
although it occurred during a time of crisis. First, we show tbaséholds reshuffled their
senior and junior bonds to a similar dega® thatiskier banks (with lower capital and worse
loan portfolios) increased their terdeposts more than safer nes. A flight to quality

explanation would predict the opposiBeacond, term deposits increased only after the approval

2 Artavanis Paravisini,RoblesGarcia, Seru, and Tsoutso2919) fnd that early withdrawals on time deposits
are common and households exhibit a high willingriessay for early withdrawalgshen concerned about the
safety of their funds



of the reform in September 2011, despiteincrease in bank and sovereign risk after the first
Greek bailout irMay 2010. Finally, nancreases in term deposits oo@d in other European
countriesthat weresimilarly affected by the sovereign debt crisis.

I n the second part of the analysis, we st
funding affects thir lending policiesTo absorlpossiblec onf oundi ng changes i
for credit and other firm unobservable characteristicsewm@oit within-firm variation as in
Khwaja and Mian (2008)To obtain exogenous variation in deposit funding bveld an
instrument for changes in bank deposit funding based on the predeterminedectastl
variation studied in the first part of the analydibe instrument aggregates household bond
holdingsacross provinceat the bankevel. This helps to furtheeduce concerns that increases
i n household deposits may correlate with coni
asbanks use internal capital markets to move funds from one region to another (Gilje, Loutskina
and Strahan, 2016; Drechsler, Saend Schnabl, 2017).

Wefind that the change in bank funding following the reform did not change the overall
credit supply, consistent with totalrfding not expanding.t lled, however,to important
compositionalkchangesthe greater reliance atepositded to an increase in both credit lines
and longterm loangwith maturities longethan five years). fie lattemresultis only evident in
the 2SLS estimatesnderscoing the importancef taking into account the endogeneity of bank
fundingto na undereBmatethe causal effect of deposits on letegm credit.

Further analysis on the mechanisms behind our baseline findings reveals that increases

in credit lines are consistent with Kashyap et al. (2002) who argue that the provision of liquidity
on demando depositors creates synergies for the provision of liquidity on demand to borrowers.
We find that banks increase their liquidity holdings when their reliance on deposits increases,
and that better capitalized banks, with arguably better cap#agiet acess and thus smaller
synergies, show smaller increases in credit lines. Overall, these findings indicate that a banking
system funded with more deposits is better able to provide liquidity insurance to firms,
reinforcing and complementing key igkts fran Gatev and Strahan (2006).

We also find that the increases in credit lines and longer maturity loans are concentrated

in low-risk firms. Term credit to risky firms is instead found to decrease, particularly from banks

3 To further strengthen trexclusion restrictiosin robustness tests we alsakxdebanks with branches in a single

province (or a group of adjacent provinces).

4 Ippolito, Peydro, Polo and Sette (2016) analyze a distinct mechanism through which the provision of credit lines
mayle affected by banksd ftbanksimorg relart onwholesale sterbamkhdeppsitss h o w
rather than retail demandable deposits, experience an increase in creditdiméswnsaround the 2007 shock to
interbank market, as firms tried ppe-empt banks from reducing the amount of credidi.
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with worse fundamentals that are uvailly more exposed to runs. These results are consistent
with theories emphasizing the disciplinary role of demandable debt through the citediate

of runs (Calomiris and Kahn, 1991; Flannery, 1994; Diamond anchR2{®1) and are not
supportive oflhe guarantee channel (Hanson et al., 2015). The threat ofrcneslible in our

setting because our sample overlaps with a crisis period and the increase in deposits comes from
| arge depositors (),whaal elsemequa are nmoee mespve2td Bank0 0 O
fundamentalsRetail bonds instead are more stable as we find for stressed Gaekall, these

novel findings indicate that demandable debt can limit credit to riskier firms and enhance the
provision of bngterm credit to the real economy.

Our findings complement and expand several strands of the extant literature. Our paper
exploits a shock leading to a substitution from bonds to deposits within the same class of
investors to test seminelheor i es on t he ef f edotlendigfinthisank s o
sense, the paper differs from prior studies analyzing the transmission of deposits shocks across
regions (e.g., Giljet al.2016; BustosGGarber and Ponticelli, 20) in that the shck we analyse
does not involve the influx of newmds into banksbut rather the substitution of one funding
source with anothewithin the same class of investors.

The reform we exploit takes place during the sovereign debt crisis. In this context, the
paper relates to studies analyzing deposit withdiawuring stress periods due to either panic
or deterioration of bank fundamentals. Recent contributions include lyer and Puri (2012), lyer
et al. (2016), Martin, Puri and Ufier (2018) amdtavaniset al.(2019).Our paper builds on
these studies tmvestigatethe asset side implicationsdfe p o shehaadaurs érisis periods.

The paper also relates to an emerging literature analyzing the effects of tax shocks on
bank capital structur@nd lending. Schepens (2016) shows that the reduction of the tax
advantage of debt over equity in Belgium increased bank equity and decreased loan portfolio
rsk. C®I ®r i er , Kick and Ongena (2017) wuse chang
European countries to analyze the effects of an inclieasapitalratios on credit supply.Our
paper differs from these in that the tax reform we analyze induce a change in the composition
of bank liabilities, not in capital ratios. An important comntakeaway is that changes in

taxation can propt substantial changas bankfunding structures and lending policies.

5 In additional tests, we alsalyze whether market power on retail depositors could also explain the increase in
long-term credit, in line with recent work by Drechsler et al. (2018)Lamd al. (2019. We find that market power
hasanadditonal ndependent effect o n-tetmamreditdhe redhacdnontybut does nptr ov i d
affect our baseline resul{see Table Al in the Appendix).

6 Bond, Ham, Maffini, Nobili and Ricotti (2016) and Gambacorta, Ricotti, Sundaresan and Waiy €a@mine

a similar question on bank capital structure using esestional variation in corporate taxes across Italian
provinces.



Finally, a recent literature studies the role of depositshitransmission ahonetary
policy (Drechsleret al.2017; Hoffmann, Langfield, Pierobon and Vuillemey, 20Heider,
Saidi and Schepens, Zi)1 An important insight from these studies is that deposits resemble
fixed rate liabilities facilitating bank maturity transformation, consistent with our findirags th
a greater reliance on deposits leads to more-fernyg loans.

The remainder of the papis organized as follows. Section 2 offers an overview of the
tax reform and its aggregate effects on the Italian banking system. Section 3 describes the data.
Secton 4 reorts our key findings on bardeposit and bonduhding. Section 5 explores bank

credit policies and Section 6 concludes.

2. The tax reform

As the sovereign debt crisis intensified in the summer of 2011 and yields on Italian sovereign
bonds surgedhe Italian government passed an emergency budget law to increase government
revenues ah reduce its deficit. One of the provisions of this budget law eliminated the
asymmetry in the tax treatment of income from deposits over income from other secumnities

this reform, income from deposits was taxed at 27%, while income from all otiveitiss was

taxed at 12.5% The 2011 reform harmonized the tax treatment of deposits and all private sector
securities at 20%. Sovereign bonds, both domestic @eiyh, maintained their lower 12.5%

tax rate. The new tax rates came in effect in Jan2@ty, but were first announced in August
2011 and approved in September 2011. Importantly, these changes applied only to households
and not to firmssince thewithholding tax is onlyonindividuals and noon firms.

The reform shocked barfknding source by inducing gositivesupply shock to bank
deposits and aegativesupply shock to bond financing. All else equal, the changes in the tax
code made bank degits (all private sector securities) more (less) attractive to households and
created incentivef®r households to reshuffle their portfolios away from private sector securities
towards bank deposits. Aggregate banking secttiststa, visualized in Fige 1A, show that
between the end of 2011 and 2013, bank deposits and ipdtadlg moved in oppsite directions
by roughly the same amountith depositsincreasingby aboutd 1 0 O  bandl blorid® n
decreamgb y a B®4bilion. Distinguishing bysizeof the deposiaccountFigure 1Bshows

that the inflow of deposits into the banking sector shifted the distribution of deposits towards

7 This asymmetry was intragted in 1996 when the Italian government increased the tax rate on bank deposits to
27%, while leaving the tax rateroall other securities at 12.5%. Since then, Italian banks have been selling
significant amounts of bank bonds to households (Ricotti anel, 2008).
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larger accounts. Between the end of 284d 2013, accounts withmoretha 0 250, 000 i ncr

substantidl y f 28®bifliontto almosti 4 ibion. In sharp contrastleposits from smaller

accountswith at mostu 5,@0 remained fairly constaniThe increase in the share of large

accountss cansistent with the idea that households holding bank bondaidyewealthy. (By

way of comparison, ltalyodoy GDP per capita in
(Insert Figure 1 here)

Figure 2 revealsthat the increase ideposits was mainly driveby an increase in
housdold depositswhichi ncr e a s e d75 hilon farb @38t to635Cbillion, and in
particular byterm depositsDemand deposits, instead, remained roughly constant, suggesting
that householdsnay viewterm deposits as a closer substitute to bank bdmats demand
deposits.Term deposit@ndbank bondsfor examplecarriedmore comparable interest rates
In particular, inthe year prior to the reform, the average annual interest rat®wsehold
demamnl deposits was 0.36%. Household term deposits ingiageld on average 2.27% per
annum, closer to the 3.81% average yield on bank bonds held by households. The higher interest
rate on bank bonds reflects their longer maturities and higher risk. Banktzoredan average
maturity of 4 years and are uninsuredhile more than 90% of term deposits have a conishc
maturity of 1 year or less and part of them is explicitly insured.

(Insert Figure 2 here)

The increase in term deposits in FigRigppears veriarge This is due to theery small
initial levels of term deposits and tHarge initial volume of bank bonds held hguseholds
The reshuffled volume from bank bonds to term depdsiiis fact consistent with wat one
would expect, given the changesaifter tax net returns of bonds over depaasitd pror literature
o n h o u dentandtladtigityto interest ratedn particular, inthe year prior to the reform,
the average interest rate spread between the bank bonds and term deposits was 154 basis points
(3.81%- 2.27%)® Because of their differentitax treatment, the net spread was even larger at
168 basis points. After éhtax reform, this difference dropped by 66%bout57 basis points,
reducing significantly the attractiveness of bonds over deposits. Thusysas/edeshuffling
from bank londs to term deposits is consistent with a price elastici®/2% (as givenby the
1% drop in bank bonds over the 66% decrease in the spread between bonds and deposits). This
figure is in line with estimates ¢fousehold demanelasticity to interest tas fourd in recent
studies (e.qg., Egaet al. 2017 and Artavanis et al. 2019).

8 These figures are all gross of fe@éscounting for differences in fees betwelkank bonds and deposits yields a
larger net spread of about 207 basis points as household deposit accounts carry on average fees of about 53 basis
points, whik retail bank bonds do not typically carry any fees (Grasso, Linciano, Pierantoni, and&i20iad).
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Overall, the patterns observed in Figgiteand 2are consistent with the hypothesis that
the tax reform created a shdokhousehold demarfdr bonds and deposjtieadinghouseholds
to substitute bank bonds witarm deposits. There could be, however, other factors that may
have contributed to this reshuffling at the aggregate level. The reform coincides with the
sovereign debt crisis. It is therefore possible that the obdenshuffling is not driven by the
taxchanges, but by agenetalf | i g h t dueto theysovarkign tdgbticrisis.

We think this is unlikely for several reasons. £ies shownn Figure 2 term deposits
increased sharply only right after the refonwhile they were completely flat befgrdespite
significant increases in bank risk after the first Greek bailout in 2010. Second, a similar
reshuffling isnot observed in other European countries, such as Spain and Portugal that
experienced similar prasses on their banking system during sovereign debt crisis (Figure
3). It is worth observing that the 19%&x reform, which took place in @on-crisis period,
increased the relative taxation of bank deposits over bank bonds and led to oppositeichanges
bankfunding sources (Figurd.1 in the Internet Appendix

(Insert Figure3 here)

Nevertheless, there could be other factors that may have affeiktlnding, such as
liquidity interventions from the European Central Bank (E©@Ber the same pedd In what
follows, we propose an identification strategy that is geared to absorb such confounding factors
by exploiting withinbanktime variation in thentensity of the shock arising from pexisting
geographical heterogeneity in bank presence anddimld portfolios.

3. Data and summary statistics
The empirichanalysis relies on thre#atasets: i)deposit volumes at the baipkovince level
from the supervisory reportg) bank bondvolumes held by households at the bgmovince
level from the Securities Holding Statistic§SHS) and bond pricing from theCentralized
Securities Databas€§DB), and iii) bankfirm credit from the ItaliarCredit Register CR).
These dataets are merged withalance sheetata forbanks from the Bank of Italgnd fa non
financial firmsfrom CERVED. Province characteristics, such as populaton GDP as of
2012, are taken from Census data by the National Statistical Office (ISTAT).

Data on deposits volumesom households and ndmancial firms are reported

monthly, broken down by type of deposits (demand or term),tahde d e prowncetofo r s 0

®The most noteworthy intervent i on-yedrfong Temn Rafinamang n ¢c e me n
Operation (VLTRO) in December 2011, consistinganfunlimited offering of thregear maturity collateralized
cash |l oans on t Becemben2l)201tl and Febrdary @5 20€2gCarpinelli and Crosignani, 2018).
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residence or headquarters. Data coverage is available for dlfoliébking groups across 110
provincest® Information by size of deposit account is available with lessujgaity i.e., at the
banklevel, with an annual frequencynd including deposits fromall types of investors
(households, nefinancial firms, other financial firms, foreignersyhe data allow us to
distinguish betweerthree accountsize categoriesaccaints with amountb el ow 050, 00
bet ween U0U50,000Q amd @bdb®mH¥,e 0250, 000. Account
categories are partiallyinsuredp t o 0100, 000

Information on bank bonds is obtained from the SHS and the CERBSHS covers
the securities issuedehll and traded by euro area residentkén down by holder sector and
province of residence at a quarterly frequency since 2008. The SHS data are at the security level
(ISIN) and are obtained directly from the banks that matiagsecurities on behalf alients.
Since theSHS records securityoldings at their market valuese obtain changes in household
bond holdings net of any market valuation effdmysdividing each security with its market
price, obtained at quarterly frequency from CSDB.

Data oncredit to Italiannonfinancial firms is obtaineétom the ltalianCR( i Cent r al e
dei Ri schi o). CR is maintained bgnindivideal Ban k
borrowers with an outstanding expostnmegsegy with
tracks the amount of credit granted to each borrower from each institution by loan type and
maturity class. In particular, the data allows us to distinguish between two keyproetiitts
(credit lines and terrftoans) and three maturity classéss¢ than 1 yeahetween 1 year and 5
years, and longer than 5 years). For identification purposes, our credit analysis uses firms with
both credit lines (drawn or undrawn) and term loans from at least two banks. This yields a
sample of 315,774 barfikm relationshipsto about 107,670 firms.

Our sample covers the period betw&aptember 2018nd Decembe?012(a 2year
window around the reform). Panel A of Taltlprovides an overview of key bank characteristics
(funding sources, size and loan qualiti)ree beginning ofhe sample periofDecember 2009)
Deposits from both hous e hfondingsoumen(88.27% of total ar e
assets), followed by bonds (22.54%), equity (11.8H¥d interbank funding (3.95%). There is,
however, signiftant variation aass banks in terms of funding sources.

(Insert Tablel here)

O taly is divided in 20 regions and each region is further subdivided into previeaeh surrounding a large city.

The number of provinces has been between 107 and 110 ierioe 20052016. In terms of population, Italian
provinces are about the size of US Metropolitan Statistical Areas (MSAS). For example, in 2012 Italian provinces
had an average (median) population of 544,000 (377,000), similar to corresponding figx&dés at 660,000
(200,000) from the 2010 US Census Bureau.



The share of retail deposits is considerably smaller than in other countries. For example,
in the US core deposits are on average aléut of total assetsHanson et al., 20)5The
difference ispartly madeup by bank bonds, which in Italy represented about 22.5% of total
assets, half of which are held by households (Coletta and Santioni 2016). In terms of size,
deposits are equally split in each of the three size categbgds 6w U 50, 00 0, bet we
and uz2afndoabove 0250,000), each representing
vast majority of term deposits (93.74%) have a contractual maturity of up to onevidar
retail bank bondshave longer maturitee As of December 2009, there were 26,836 bank bonds
held by retail investors. Thesecurities have an average contractual maturity of about 4.3 years,
with 90% of these securities having a contractual maturity between 2 and 7 years.

Panels B and C of Tébl report summary statistics of the variables used to estimate our
empirical specifications. We return to thémtow when we discuss our models.

4. The impact of the tax reform on bank funding

4.1. Identification strategy

To estimate the impact of theeform on bank deposis and bond funding, we rely on
disaggregated deposit and bank boathdit the barkrovince level.

Using bankprovince information, as opposed to bdekel information, allows us to
employ a differencein-differences analysis ar@valuate the impact of the reform on depgsits
controlling for econmy-wide and bankevel shocksldentification oftreatment is obtained by
comparing changes in household deposits before and after the reform witlseintbbank
across differentprovims. Al | el se equal, a shock in the holt
deposits will lead to larger changesimusehold demarat the bankprovince level in provinces
where households held larger volumes of bank bondssGeasional variation may ae either
because these provinces are larger (a given charfgmugehold demanid aggregated across
more households leading to a larger effect at the-pamkince level) or because they are richer
(the per capital changeshousehold demarate largedue to higher per capita holdings). Our
analysis exploits both sources of variation.

We begin by estimating the following differesaa-differences specification:
0&0QQRsr 186s O0&1 0 5 | - &k P
where0 ¢ Q'Qny; denotes the natural logarithm of household (total, demand, and term)

deposits of bank in provincep before and after the reformd ( Tip, respectively).t is
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constructed by collapsirend timeaveraging the volume of deposits at the bardvince level

in the twelve months before the announcement of the reform (September 2010 to September
2011) and the twelve months after the reform came in effect (Januarya2D@2ember 2012),

thus ecluding the last quarter of 2011, when the reform was approved, but not yet in effect.

0 65 denoteghe volume of bank bonds held by households in proyirsmled by
total bank bonds across all Italian provinces in 200@. use predetermined values as of
December 2009, two years prior to the reform, to avoid a simultaneity masmdes with larger
0 6y values tend to be larger and richer i.e., they have larger population and account for a
larger fraction of GDRFigurelA2 and TabldA.1in thelnternetAppendix).As can be observed
in Panel B of Tabld, there is sigificant bankprovince variation in the sample with respect to
both measures) 0;  has a mean value of 1.4% and a standard deviation of 1.5%

0 € i i®a dummy variable that equals one after the reform, and equals zero otherwise.
| 5 and denote bankime and province fixed effects, respectively, whilge denotes the
idiosyncratic erroterm. All else equal, we expect a positive and statistically significant

The inclusion of barkkime fixed effects|, 5, isimportant as it helps absorb econemy
wide and bankevel shocks that may influentlee average levels dfankdeposits during the
event window. The inclusion of provindixed effects| , absorbs the level effect 6f6
and the effectsf any oher timeinvariant province characteristic on the level of depoGitgen
our narrow event window,rpvince characteristics such aserall economic and financial
development and hoekold demographgccan be considered tirm@variant.

To allow for different time trends across provinces, we absiimate growth
specificationsby replacing the dependent varialileEqn. (1)with the deposit growth rate,

Y0 &€ Q'Qn ;. Growth specifications wh provincefixed effects control for provinespecific
time trends on the levels of depos(fBhis would not be possible in our level specifications as
provincetime fixed-effects would absorb our key @anatory variablep 0y 0 € i.)o
Similar growth specifications are also estimated, for exampleGilje et al. (2016) and
Drechsleret al.(2018).

4.2. Parallel trends assumption

The internal validity of Eqn. (1) rests on the assumpgtianin the absence of treant (the tax
reform, the difference in deposit volumes 1in
time, known as thparallel trendsassumption. Visual inspection of deposit volumes in high and
low bond provinces priato the reform shows that this assumptionksli to hold.

(Insert Figured here)
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Figure4 reports the average deposits volumes for total, demand, and term deposits in
provinces withd 6;  values below or above the median. The red vertical line indicates the
ref or mo sdata(Bgptencbeid®1). The figure confirms with confidence that the parallel
trends assumption is satisfied for all types of deposits. In particulardegosits in high and
low bond provinces are very stable and move in parallel trends before the reform.

We provide a rare formal test below by estimating Eqn. (ihere0 £ i i$ replaced
with monthly time dummies. The coefficients on the intecactierms withd 6,  thus
estimate the change in the dependent variable relative to the omitted baseline period (October
2010).This allows us to also visually inspect and test whetten the beak takes place.

4.3. Results on bank funding stnuiet: deposits vs. bonds
Table2 reports our findings for Eqn. (1). We report results for total, demand and term deposits
of households in both levels and growth rates. The latter are more conservative as they control
for provincespecific time trends in #hvolumes of deposits.oF each dependent variable we
report two specifications: one with bank fixetfects and one with bartime fixed effects. For
the former, we include a dummy variableé ihtb control for the average pestform trends
in depositsin all cases, wase standardizel 6  so that the estimated coefficients measure
the percentage change in the dependent variable due 4tamdard deviation increase in
0 6y . This alsdfacilitates the comparison of coefficients across different measures.

(Insert Table here)

Consistent withunconditional results in Figure we find that banks experienced larger
increases in the levels and growth rates of tteposits in provinces where households held
larger volumes of bank bonds before the refatnvenmainly by increases term deposits.

In particular, we find thatotal deposits at the baigtovince level increased on average
by 9.6%!! Banks in province with 1.5 percentage points highér6 (i.e., 1 standard
deviatior) saw larger ineases in total deposits by 27.1% per annum (colun¥haz)d higher
growth rates by about 0.127% per month or 1.5% per annum (coluniDe®and deposits
feature an overall downward trend in the pasorm period (coefficient od ¢ i i column 3)

that is somewhat less pronounced in areas with higher valuésogf (coefficient of
0 Of 0 ¢ { imcolumns 3 and 4). Theskfferences, however, are not sustained when we

estimate growth specifications (columns 9 and 10) either because they are not sufficiently large

11 The coefficient) € i iB columni, 0092 measures the percentage increase in "¢ 6 ‘O 'Qiin the post
reform period. The effect on the level'dfe 0 'G;Q i then equal to (exp(@92)-1) = 0.096
12The annualized compoundpdrcentge change is& x p p T8I C p.
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or because they are driven by provispecific trends, absorbed in growth specifications.
Instead, érm depoiss grew significantly after the reform: the iesated coefficient ob € i i®
column 5 indicates that in the pasform perioderm deposits increased on average by 132.1%.
The difference-in-differences coefficient in column 6 indicates that in provinces with 1
standard deviation increasednd , the sam bank experienced larger increases in its term
deposits by about 4.4% per mowth67.5% per annum. The coefficient in column 12 also points
to faster growth rates by about 0.284% per month or 3.5% per atfnum.

To study how the impact of the reform maywbavaried over time and evaluate the
internal validity of our identification strategye estimate a modified version of Eqn. ($)ng
the fullbankprovince panel at a monthly frequency with monthly time dummy variables instead
of 0 ¢ i.We use the first month of the event window as the omitted group. Figeperts the
estimded coefficients and th@5% confidence intervalRResults showhat the break occurs as
soon as the law was approveskeptember 2011) armbfore it omes into effectlanuary 2012).
We do not find substantial differences between the treatment and control group befpre then
confirming that the parallel trerassumption is satisfied in our setting.

(Insert Figures here)

To further evaluate the internalidity of our identification strategy, idppendixTable
A2 we also estimate similar specifications for forancial firms, whose tax rates were not
changedWe find no significant treatment effects. The coefficients of the interaction terms
betweerd ;  and0 £ i abe close to zero arstatisticallyinsignificant. Results on placebo
tests forfirms, along with results in Figu® lend further support to our identification strategy.

Table3 evaluatst he | mpact of tfunding mig betweemhoaseholth a n k s
bonds and deposits. Consistent with households substituting bank bonds wdtsdes find
that in theareas where banks experienced larger increases in household deposits, they also
experienced kger drops in bond fundgnfrom householdsWe find thatin provinces with
higherd 6  values,banksexperienced larger decreasswsd lower growth rates in bond
funding from households (column.1\WVe find that on averagethere are ncsystematic

differences in total funding from bonds and depogtdurm 2), implying an averge pass

13|n robustness tests, we also explore an alternative measure with banksbaletsby the population of province

pin 2009 0 Qi & @1 "RO (Bbhis alternative measure absorbs cresstional variationn 6 6;  due to the

size of province and draws on differences in household demographics (e.g., wealth). The results are qualitatively
similar (seeTable IA.2 in the Internet Appendix)n additicmal robustness checksgevalso allow for additional
interactions betweed ¢ i and economic and demographic province characteristics (e.g., GDP, population). Our
key coefficient of interest' " 0 I Génains unchangeand the new interaction tes are not found to

matter (see Table IA.B the Internet Appendix).
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through of around {i.e.,on averagel euro decrease in bank bonds is associatéda 1 euro
increase in term deposit$ resultinginai ncrease in banksd #&verage
deposits over bonds (columin 3

(Insert Table3 here)

In Table4 we study the heterogeneity in the estimated treatment effect on term deposits
with respect to the maturity and seniprof household bond holdingsd bank characteristics.
This analysis helps to furthanderstand how households responded togtoem,which banks
were able to raise deposit®reeasly, and evaluate plausible alternative explanations for our
findings.(In all cases, w reportheresults for our more conservative growth specifications with
banktime fixed effects.

(Insert Tabé 4 herg

We begin by distinguishing household holdings of bank bonds in 2009 with respect to
their time to maturity by splitting our key explanatory variabl&; , into three components
depending on whether they mature before, during or after 2012 (cdlurve find that only
the share of bonds maturing during 20624 & @ o¢ Tt P§G has significant predictive
power in explaining the increaseterm depositafter the reform

This result indicates that households waited for their bondsatare to reinvest their
proceeds into term deposits, rather than selling them prior to maturity. This is not surprising,
given that most banks in the sdmpre not publicly listed (only 25 banks are publicly listed)
resulting in low secondary market diglity for their retail bonds This result lends further
support to our identification strategy as it suggests that the province variation we exploit is
related to a substitution of bonds with deposits rather than other presfieodic confounding
factors that may happen to correlate withb ; ~ andchanges in household deposits.

Next, we distinguish the household holdings of bank bonds in 2069 egpect to their
seniority by splittingd 6;  between seniocand junior (subordinated) bonds l@mns 23).

We find a positive and significant treatment effect of similar size for both senior and junior bank
bonds, indicating that households hwiboth senior and junior bank bonds reshuffled their
portfolios towards term deposits and the seniorityheir bond holdings did not play a role.

Consistent with earlier findings, thise s u | t further suggests that

1 This is likely to vary across different banks and time horizons depending on the amount of bonds maturing in

each point in time. In robustness tests, using shorter event windowssite months) we find in fact that in the

initial months substitution is unequal, with deposits increasing on average more than bonds fall. We do not expect
that such temporary increases i n b atermcredd pbsids,eggigen capaci
that banks were aware that the market for retail boradgyaing to dry up
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banks bondsvith term depositss unlikely to be drivenbyaf | i ght t o qual ityd¢c
predicta larger treatmd effect for junior bonds that bear more risk.

In columns 46, we examine which banks experienced larger increases in deposits. We
find that it is epecially banks that had a higher dependence on bank bonds prior to the reform
that increase their term degits more. This is intuitive insofar as these banks had to make up
for larger negative shocks in bond financing, following the new mofavourablgaxation of
bonds. We find that term deposits grow twice as fast for banks with above median dependence
onbond funding in areas with more bank bonds. Interactions with bank characteristics also show
that riskier banks (with more ngrerforming loans andower capital) experienced larger
increases in term depositwhichisagai n i nconsi stentWewindtno of | i
significant heterogeneity with respect to interbank funding.

Overall, our findings indicate that the 20Xk treform in Italy shoked bankfunding
structureby inducing a substitution of retail babknds with deposits that led to an increase in
the share of retail deposit funding, without chandiagktotal funding or investor class. More
broadly,these findings alsmdicate thathanges in taxation can prompt substantiahgkea in
bankfunding saircesin line with insights from othetaxation changes in Schepe616 and
Célérier,Kick and Ongena2017).In this regard, it is important to note thatour setting the
effects @ae sizable not because ttreatedinvestors (households) are verygerisensitive, but
because they hold large volumes of the securities whose returns are being shocked by changes
in taxation. Because of unusually high reliance of Italian banks on betadl funding, the tax
reform examined here provides a rare opportunitgolate the impact of the demandable nature

of the deposit contract on bank lending.

5. The effect of higher deposit funding on bank lending

5.1. Identification strategy

In the second part of the analysis, we trace the impact of the reforipanklending policies
(i.e., credit availability, type of loans, willingness to lend to riskier firfibp eistingliterature
indicates that banks use internal capital markets to reallocatalde liquidity from one region
to another(Gilje et al. 2016, Bustoset al. 2020). We thus use the crossectional variation in
household bond holdings and bank geographical presamalyzed earlieto construct a bank
level instrument of changes deposit funding and trace thempact on banlcredit supply.
Identification is obtained using withifirm variation by comparing changes in the supply of

credit to thesame firmacross banks that werdfdrentially affected by the reform. Exploiting
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within-f i rm variation helps absorb possible conf
that are common across differentially affected banks (Khwaja and Mian, 200@) formally,

we estimatehe following specification
Y, T &1 QOQQor Y, T YQIi'@Qn | 6€&¢&0ié ail - R (2)

whereY, I &1 'QQiQfenotes the growth rate in credit of banto firm "Qbefore and after
the reformand, T YQi1 & O'@eénotesthegrolt r at e bdefm depasitkbéfsre and
after the reformo € € 0 i € Gid a vector of bank characteristics that may influelnaek
lending policies. It includes a sdt@ummy variables for each quintile of bank assets as well as
the ratos of NPLs, equity,bond,retail deposits, interbankholesalgunding, liquid assets and
net incomeo total assets, all predetermined as of December 20@fenotes firm fixeeeffeds
and- j denotes the idiosyncratic erstarm.

The key prblem we face is that, T YQi & ‘O'@wqy be endogenous, either because
of reverse causality or omitted variables influencing both the growth rate of depogjteatiu
of credit at the same timBanks with better lending opportunities m&yr examplejncrease
their supply of depositsec@use they want to increase their supply of loin®btain exogenous
variation in ¥, T ¢YQi & O'Qwe constructa bankleveli nst r umen't measurin
exposureto the reform using the crosegctional variation in household holdings and bank

presenceby aggregating across the provineaghbank was present in 2009:
OwQ o5 B U np 66r , (3

where0 5  denotes the share of bagousehold demits in province) in 2009 over the
total deposits of the bardndd 65  denotes the volume of bank bonds held by households
in provincep scaled by total bank bonds across all Italian provinces in 2009.
In line with the results of Section 4, we/pothesize that baskwith geographical
presence in bondch areas experienced larger increases in deposits, especially if they had a
larger deposit base in that provindesides relevance, a valid instrument musisgathe
exclusion restrictionWethink this islikely to be the casm our contexfor several reasons.
First, the instrument is constructed usipgedetermined valugswhich reduces
simultaneity concernsSecond, 0w ) O draws on variation irhousehold demantbr
deposit products, which iess likely to correlatavi t h cont empor aneous cf

demand for different credit products as depositors and firms value different services from banks
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(Egan et al. 2017). Third, aggregating across provinces reduces concerns that increases in
houwsehold deposits may be driven by changedank local lending opportunities. As in
Drechsleret al.(2017) we assume that because of internal capital markets,@ bankd e ci si on
raise deposits in one province is independent of its lending opportwamtdending decisions
in another provincek-ourth, results in Tabld showthat bankswith below or above median
values ofOw ) 65 are not too different with respectatherbank characteristic®Ve find
that banks with below mediaralues ofO®w ) 6  tend to be somewhat legmofitable with
somewhat higher ratios abnperforming loans than bankstlivabove median valuels terms
of bank sizegcapital, dependence ohond,retail deposk or interbankfunding, liquid assets
and sovereign bonldoldings the two groups aneery similar. Given the nomandom nature of
Ow® 6y these resultprovide some comfort that the treated and control bankscdteo
different with respectot keybank characteristics that may also influence their lending policies.
In our specifications, weontrol for thesdoank characteristics.

(InsertTable 5 here)

We cannot, however, exclude the possibility that thedvoapsof banksare different
with respect to unobservable characteristics. Hence, in the analysis that follows we provide
several additional tests supporting the internal validity of approach sch asincluding
changes to central bank funding during the event windioevto the LTRCGamong the control
variablesand a placebo test in the period prior to the reform.

Eqn. (2) is estimated using 2SLS for the-salmple of firms that have term loanstwit
multiple banklending relationships. This corresponds to about 899 fifras confirmingthat
multiple bank lending relationships are very common in Itéhet{agiacheet al. 2000.
Identification is obtained by comparing how the supply of creditesdme firmvaries across
banks whose household deposits increased diffelly due to the reform.

We also run separate regressions for different types of loans (credit linesestmoand
long-term term loans, usindpe 5-year maturity cubff availeble in the data). We thus compare
the growth rates of the same type droacross banks that were differentially affected by the
reform. This further addresses concerns that treatment effects may be influenced by different
banks specializing in differemypes of loans (Paravisini, Rappoport and Schnabl, 2017) as we
conditionon the type of credit granted.

We also employ interactions with firm risk and bank characteristics to uncover possible

mechanisms driving changes in lending polici®¥& use the Altra n 6-scoreZas our baseline
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measure of firm risk. Firms with agcore sore greater than 7 are classified as higk firms

(Rodano, Serran¥elarde and Tarantino, 28)L

5.2. Results: Bank lending policies
5.2.1. Baseline Results
Panel A of Tablé reports our baseline findings using 2SLS. We report results for total credit
to a firm as well as diffent types of creditFor each specification, we report th¥ gtage
coefficients and ftat values, indicating the strength of the instrument instis&ge regression.
In Panel B we also report OLS results for comparison.

(Insert Tables here)

In all specifications, the -Btat values are between 20 and 30, well above the rule of
thumb of 10, indicating that in all cases the instrument is strong. The&S$ibttes show that
the increased reliance on deposit funding did not chbagkoverall cedit supply,butit did
lead to importanttompositionalchanges. Larger increases in deposits are associated with
relatively more credit linef\lthough the totahmount of term loans is not significandffected,
there is a compositional change towarderenlongterm credit. Term loans with longer
maturities (O 5 years) have a positive stati:
maturities have negativeoutins i gni fi cant coefficient. The <co
to total bans is also positive and statistically significant, indicating that larger increases in
deposits are associated with more ldegn loans as a fraction of the total credit to the firm
(i.e., inclusive of credit lines).

In termsof magnitudes, our estinedindicate that a bank with astandard deviation
increase in the growth rate of term deposits (i.e., by about 36%) increases credit lines-and long
term loans by.3(0.36x0064) and5.72(0.36x0159) percentage points, respectively. Relative
to their respective mean values, these estimates point @/@l&rger increase in the growth
rates of credit lineand a % larger increase in the grow rate of lelegm loans Both are
economically significant considering that our sample period is chaaoeéd ly marked
decreases in credit availability in both shiatm and longerm credit'®

OLS estimates in Panel & Table 6indicate that failing to accounbff endogenous
changes in terndeposits biases thepefficientsof ¥, T YQ1 @'Qn towards zero in most
cases. The point estimate for credit lines is still positive and statistically significant, but

substantially smaller (by abou®%). More importantly, we find no increase in letggm credit

15 During the event window, total credit granted to all firms decreased on average by 13%, with credit lines
decreasing by 3% and term loans by 24%. Longer maturity leeans decreadaeven more by around 29%.
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in the OLS speification. The estimated coefficients for term loans with longer or shorter
maturities are both statistically insignificant and close to zero. The same holds for the ratios of
long-term credit to term loans or total credit. Overall, these results underdeinportane

of addressing the endogeneity in bank deposit funding.

To evaluate the internal validity of oigtentification strategy, we perform several tests.
First, one concern with Egn. (2) is that contemporaneous changes in bank capital aisi@pro
of central bank funding (e.g., through the ECB LTRO program in December 2011 and February
2012) correlate with our exposure measure, influencing our inference. Bighosvs that this
not the case. Equity to total capital ratios move in paradieths bottbefore and after the reform
with the 95% confidence bands overlapping in both peri&isilarly, the dependence on
central bank funding, which increases for all banks in 2012 after-yfea/3LTRO, does not
appear to be markedly different beemethe tvo groups. We investigate thigrther in Panel A
of Table 7by estimating an augmented Eqn. (2) including blavkl changes in central bank
funding among the control variables. Results remain unchanged, both qualitatively and
quantitatively

(InsertFigure 6 andTable 7here)

Second,n Panel Bof Table 7we also exclude from the sample banks with branches in
only one provinceas reallocation of funds through internal capital markets for such lmnks
limited (i.e., these banks collecteposits ad lend in the same province). This decreases the
number of banks in the sample from 482 to 386, but leaves the sample of loansudtsd re
virtually unchanged as these are very small (mostly cooperative) banks that account for only a
very small fraction ofoans in our sampl¥. This reasswesthat our baseline estimates are not
affected much by the presence of many, but small, sirgléince bankg’

In the last panel of Table We also perform glacebo testby re-estimating our
augmented model prior thé reform, shifting the event window tdafuary2009, December
2010). Prereform tests can be informative as to whetheridestified treatment effects are
driven by omitted variable biases that are likely to be present also in thepesesiorm perod
(such as systematic differences in lending policies due to e.g., differences in expertise, lending
technologies, or prefences). We find this is not the case-é&mating the model prior to the

reform yields no significant treatment effect.

16 Similar results are obtained if vadeop banks with branches in a single regiom &veraga region is a collection
of 5adjacentprovince$. A region is the relevant unit for local lending markets for-&mst purposesThe number
of banls (loans) in this case drops #80 (296,479. The estimated coeffients are very similar to Panel A
(0.060** for credit lines, 0.553*** for long-term loars, and0.02*** and 0.061*** for the two ratios).

17 Results in Tabl@ are also robust to using a twear window after the reform (see Appendix Tab8).A
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To sum upthe greater reliance on deposits after the reform led to an increase both in
credit lines and longerm credit. The formeresult is consistent with Kashyap et al. (2002),
while the latter is consistent with different theories. It could be the equiibautcome of
greater discipline associated with runnable debt (Calomiris and Kahn, 1991; Flannery, 1994;
and Diamond and Raja 2001) or of greater reliance on stable funding sources due to
govenment guarantees (Hanson et2d115) or market poweDfechser et al.2018. Fromthe
perspectiveof a prudential regulatpthese channels are very different. While the discipline
channel predicts a decreasebankrisk-taking incentives, a lower funding sensitivity to risk
may lead to an increase lnrankrisk-taking incentives. In the next sislections, we study in

more deail the mechanismdriving our baseline findings.

5.2.2 Synergies betweeredosits andredit lines
In this section, we study the mechanisms drivimg credit lines resulKashyap et al.2002)
argue that bank provision of liquidity on demand to depositors on the liability side creates
synergies for the provision of liquidign demando borrowers on the asset si@eich synergies
emerge becaudmnkssaveon costly liquidity holdings {ha areneededo honorbothdeposits
and credit linesand existsolong as i) depait withdrawals and credit lindrawdownsare not
positively correlatedandii) banks cannot simply raise new exterhaiiidly at a no ment 6 s
notice,creatinga need forostly liquidity buffers in the first place.

Both corditions seem likely iour caseFirst, evidence in Gatev and Strahan (2061)
the USindicates that banks experiendepositinflows in times of market strespointing to a
negative rather than posve, correlation between deposwithdrawals and credit line
drawdowns'® A positive correlatioris even more unlikelyn our settingThe increasé deposit
fundingin our experiment drawfsom a reshuffling of previously accumulated weaitivesed
for futureconsumption irthe form of bank borsl Withdrawals on such fusdare thus unlikely
to coincide with credit line drawdownsof firms. Second, ecessingexternal liquidity at a
mo m esnnbtideis alsounlikely for any bank inour sampleperiod becausef the sovereign
crisis However there may be imptant crosssectional variation inthis dimension that could
allow us to test the underlying mechanismibdithe credilinesresult All else equal, better
capitalized bankshould have betterccesso external liquidity.Synergiedfor better capitalized

banksshould besmallerand thus should exhibit a smallacrease in credit lines in resporise

18 Evidence for the US during the recent 2809 crisis underscores the importance of government guarantees.
Acharya and Mora (2015) find that during the initial ptsasé the crisis, credit line takedowns outpaced the
aggregate deposit inflows until theSUgovernment increased its backing of the bankiector (e.g., with an
increaseof the deposit insurance limit to $250,000, among other measures) and deposit sdbred.
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the reformResuls in Table8 are consistent with thigrediction.We find that increases in term
depods in banks with higher ratios of equity to total assetsigierTier 1 capitakatio exhibit
systematicallysmaller increases in credit lines.

(Insert TableB here)

An additionalimportantpredictionin Kashyapet al.(2002)explainingwhy deposits aoh
loan commitments do not crovediteach othefgiven that theypothcompete for the sansearce
resourcgis that bank®ptimally increase theiliquid-assetoldings as their reliance on deposit
funding increasesThis ensures that they will bbetter ade to coverthe risk of eposit
withdrawals andcommitmentdrawdowns.Consistent with thisfFigure 7 showsin fact that
banks experiening larger increases in term deposits (i.e., banks with above median values of
OwW® 6y ) increase theiholdings ofliquid-assets morePrior to the reformboth groups
have mucHower levels of liquid assethat move in parallel.

(Insert Figurer here)

Overall, air resultsprovidestrongempiricalsupport tahe prediabns inKashyapet al.
(2002)andindicatethat a banking systefanded with more deposits better able to provide
liquidity insurance to firmsn crises periodsreinforcingand complementing kepsights from
Gatev and Strahan (2006).

5.23. Demandabity and government guarantees
In this section, we evaluateerole of demandability and government guarantéesdiscussed
earlier,the increase in the provision ¢dng-tem credit could be driven bgifferent forces. It
could be the equilibrium outconué greater discipline, emanating from the demandable nature
of the deposit contract or converseity could be the outcome of greatemding stability,
stemming, for exampldrom stronger government guarante®@ghile thetwo channels have
similar predicitons with respect to loan maturity, they have contrasting prediabiotise type
of borrowerghatbanks should be directing their credit to. The discipline chapnediicts a shift
in credit availabity away from riskier borowers towards safer borroveeparticularly when
the threabf runsis higher. Theguaranteehanneinsteadoredicts an increase in credit to riskier
firms (Merton, 1977) particularly by riskier bankisiore exposed to runs.

Hence, © disentangle thetwo channels, we first distingsh between highand low
risk firms by allowing for an interaction betwe¥n I Qi @Qn and O XXW Qi Q'Qai a
dummy variable that equals one for firms with an Altmascdre greater #n 7, and equals
zero otherwise. Results are reported in T8blEhe coefficient o/, | YQi ‘@'Qr) measures

the treatmenteffect for lowrisk firms (omitted group). Thesum of the coefficients of
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Y, T &YQi @&Qn and its interaction withO"(X® Qi "Q"Q'fdpadited at the bottom of Table
9, measures the overall treatment effecthfigh-risk firms.
(Insert Table9 here)

Results ar@mot supporive of thegovernment guarantetannel. We find thahehigher
provision of credit lines and longenaturity term loans, observed earlier, is concentrated in low
risk firms. Total creditto these firmds also found tancreaseWe find no such increases for
riskier firms as visible inthe sum ofcoefficients at the bottom of Table & anything,total
term-credt to riskier firms seems to decreaserThis is more eviderfor termloanswith shorter
maturitiesthatarearguablyfaster to recordnydecreases inankcredit availability'® The point
estimates indicate thatlstandard deviation increase ¥, | YQ1 @Qn leadsto a 1.72
(6.48 percentage points higher growth irdit lines (longterm loans) to lowrisk firms anda
7 percentage points lower growitihterm loans to riskiefirms.

Overall, results in Table @reconsistent with theories predicting that the demandable
nature of the deposit contract, which exposek®am runs, decreases their willingness to take
risk in the first place. This mechanism requires that the threat of a run is credible. We believe
this holds in oursamplefor several reasong:irst, term deposits can be withdrawn before
contractual maturytsimply by forgoing interest paymengstavanis et al. (2019) find that early
withdrawals on time deposits awllagnesstopapfim and
early withdrawalsvhenfundamental and strategic uncertainty increaSesond, ashown in
Figure 1B, the substitution of bonds with deposits induced by the reform, shifted the distribution
of deposits towards larger accounts (ewyi t h mor e than uGfagely, 000) ,
uninsured These accounts are expected to be | ess
able and have stronger incentives to exercise their demandability rights when concerned about
the safety of theininds. Existing work confirms that retail depositors, particularly if uninsured,
areprone to runs ancesponsive taleterioration inbankfundamenta (e.g.,lyer et al. 2016;
Eganet al.2017 Artavanis et al. 2019 Third, since our sample periadincideswith a period
of crisisboth in thesovereigrandbankingsector we expect bankparticularlythosewith weak
fundamentalsto be under a credible threatddgpositorun and thus decrease their exposure to
risky firms. Resultsn Tablel10 confirm this hypothesis.

(Insert TablelO here)

®“Term loans track a bankés out st an gaymegt, decoeases inatheo u n t
availability of term loans are naturally less precisely estimated than increases. Credit lines may also be slow to
record decreases in creditailability as riskier firms may be more likely to draw on-peenmitted credit lines.
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Overall, our esultsprovide new evidencéhat when not neutralized by government
guarantees, the deposit contract can be an effective disciplinary mechanism otirbaimcs

credit toriskier firms and enabling thprovision of more londerm credit to theealeconomy.

5.2.4. Depositor runand stability of retail bondat stressed banks
The interpretation of our results above relies on the hypothesis that retail deposits, including
time depositsare indeed pron® runs and, all else equal, are a less stable funding source than
bankbonds given their longer maturities and limited secondary market liquidity

To further strengthen this key hypothesi® providenovel evidence on the rulike
behavior of depositsncluding term deposits, relative to retail bonlasparticular,in Figure 8
we tracethe evolution of their retail@positandbond fundingof seven Italian banks Monte
dei Paschi, Banca Carige, Banca H&uBanca Marche, CariFerrara and CariCBidhat have
come under stress in recent period due to weak fundamé&hpll stress event dates are
collapsed into a single dafime 0) and akposit and bond values are normalized &btime Q

(Insert Figure 8 here)

Consistent wh the Italian financiapress pointing to significant depositeithdrawals
on these banksye observe that in the smonth window after the event datsal household
depositof the stressed bankall rapidly (by aound 15%)even thougtdepositsor the entire
banking systenwere increasing(Figure 8A) Splitting total depositef stressed banksto
demandandterm depositgevealsthat they experiencedarge drops in both (Figure 8Bn
percentage terms, dropsterm deposits are even large20% vs.-12%),indicatingthat term
deposits, our key variable of interest, are indeed demandable and potentially even more prone
to runs thardeposits inchecking accountfketail bond funding, instead, shows no abnormal
drops around the event dates, trailing on the same downwanti liefore and after the stress
event, like the rest of the system, with no acceleration after the eveliEidate 8C)

Cadllectively, we view these resulss key evidence that retail bonds are quite stable,
whereagetail deposits, inalding term, quikly evaporate when bank fundamentals deteriorate.

This is crucial to understand the mechanismarlying our credit results d@sunderscoreghe

20 Monte dei Paschi came under intense stress in July 2016 after failing the ECB stress test. The crisis in Banca
Carige, a smaller regional lender, instead intertsifieNovember 2017, after a failed recapitalization attempt. The

four small banks Banca Hitia, Banca Marche, CariFerrara and CariChieti, came under pressure in November

2015, after the announcement of the {raibr burden sharing of retail junior bondtiers. The Italian financial

press indicates that around these periods these banks egpergtn si gni fi cant runs from r e

grande fuga dei client dalla banca: depositi gi Y% di
I Sol e240re ACarige: nel 2018 Ain fugaod pdord . mitl i a&rSckin
sal vataggio, a rischio stipendi e apertura degli spor
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importance bthe demandable nature of the deposit conaadtshow the tax reform increased

the share of banliabilities that are potentially exposed to the threat of runs.

6. Conclusions

The paper studies how a greater reliance on defupsling affects bank lending policieShe
analysis exploits a taveform in Italy, which ledhouseholds to substitute tholdings of bank
bonds with depositdeadng to a significant increase demandable liabilities.

Consistent with seminal thees in baking, we find thatbanksfunded with more
depositsprovide morecredit linesand longterm creditto the real ecormay. These benefits
emanate from the demandability of deposits laackmarket power overetail depositors.

An additional important insight frorthe paper is that changes in taxation carabe
powerful financial stability toolto induce changes ibank funding structures and lending
policies. This complements insights for other studieslyzing different taxation reforms.
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APPENDIX
Market power on depositors

Recent work by Drechsler et al. (2018) highlights that bank market power in deposit marketg is a ke
mechanism behind their maturity transformation. The idea iofferating a deposit franchise (i.e., the
bank branch network) gives banks market power over retail depositors, allowing them to pay interest
rates insensitive to market rates. Since runtiiegleposit franchise has high operating costs, banks must
hold long-term illiquid assets to make a profit. Extending this idea, Li et al. (2019) show that banks
raising deposits in more concentrated markets have lessygiioal funding costs, enablintpem to
originate more longerm loans.

To evaluate the extent tohweh our baseline results on lotgym credit are driven by market
power on depositors, we estimate an augmented specification of Egn. (2) including the same measure of
bank market poweasin Li et al. (2019) Similarly toOw § 6  thismeasuras constructed as the
weighted average of the Herfindatirschman Index (HHI) of deposits in 2009 in each province where
the bank was present in 2009:

‘00p B o o0op , (4)

¢
5

where’'O0OQ is the HHI of deposits in provingein 2009. The weights) 5,  are defined as in

Eqgn. (2) as tdheuseboldaepasits inforovingen 2089ver the total deposits of the
bank The correlation betweé@ w §6 ; andOOH is 0.283.

Results are prested in TableAl. Consistent wittDrechsler et al. (2018) and Li et al. (2019),
we also confirm that bank presence in high HHI provinces increases the provision-tériarigans.

Our estimatesmply that a istandard deviation increase @Op  (i.e., by 0.047) leads to a 3.11
percentage points increase in the growth rate of-teng loans. This corresponds to a 11% increase
relative to the mean. Crucially though, the coefficient @bakit growth, instrumented 9w 1§ 6,
barely changesotnpared to the baseline (0.142 vs. 0.159), implying that our results ctelomgredit

are independent of the market power channel. In terms of magnitudetgradard deviation increase i
deposit growth leads to a 5 percentage points larger incredsegrowth rate of lorterm loans, which

is quantitatively similar to the economic significance of the coefficief@ @'

Overall, our results indicate that both deposit@cililine and market power over depositors
facilitate bank maturityransformation and provision of lorigrm credit. Both channels appear of similar
economic magnitude and independent of each other. This may be due to several reasons. First,
h o u s e hital heldiriys af bonds were independent of bank market power ah hoarkets as bonds
are sold nationally with wuniform pricing.- Seconc

province level remained constant, suggesting that market poleeairdeposit markets played a limited
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role in households substitoh from bonds to depositsn fact, the estimated coefficient of

00Q

00P

TableAl. Bank Market Power on Depositors
This table provides th2SLS estimates faredit, controlling for market power in deposi¥s. | CYQ1 ‘@Qn is
the bank growth rate in term deposits over the event winéa. ) 6 is the bank exposur® the reform.

0 ¢ i imaugmented specifications of our first stage is not statistically significant.

is the weighted average of province deposit HHI at the bank lalldbank controls are dated as of

December 2009. We includeaibk-size fixedeffects as dummies for each quartile of bank total asSttsdard
errors ardwo-way clustered at the bank and firm levelstatistics are reported in parentheses.

1) 2) 3) (4) (5) (6) (1)
Total Credit All Term Term<5Y Term>5Y Term>5Y Term>5Y
Credit Lines [Total [Term
Y0 € "rQi '@Qn 0.031 0.068™ -0.043 -0.075 0.142" 0.025™ 0.041™
(1.26) (3.01) (-0.94) (-1.22) (3.37) (3.04) (2.92)
00p 0.058 -0.020 0.026 -0.218 0.661™ 0.020 0.010
(0.73) (-0.30) (0.14) (-0.82) (3.39) (0.72) (0.20)
Fixed Effects
Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 315708 222052 315708 181881 116008 315708 315708
R? 0.400 0.375 0.368 0.391 0.415 0.361 0.346
No of firms 107654 77189 107654 62736 46235 107654 107654
No of banks 482 468 482 454 474 482 482
1s'stage Fstat 37.90 18.99 37.90 28.73 49.95 37.90 37.90
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Table A2. Placebo test: nefinancial firm deposits
This table provides the estimates for a placebo effect of the reform on bank deposits heldibgrmial firms. The dependent variable is the time averagedhiyolog or
log-change in deposits at bahkn provincep in twelve months before the annoentent of the reform (September 2010 to September 2011) and the twelve months after the
reform came in effect (January 2012 to December 2@ 8); s the standardized share of bank bonds held by houseinoftovincep over total bank bonds held by
Italian household# 2009.0 ¢ i i® a dummy equal to one for the twelve months after the reform and zero b8taralard errors are clustered le province level. T
statistics areeported in parentheses.

log(Total Dep) log(Demand Dep) log(Term Dep) @ log(Tor @ log(De o | og(Tel
1) 2 3) 4) (©)] (6) () (8) 9 (10) (11) (12)
6 O 0é&i o -0.004 0.001 -0.008 -0.005 0.017 0.020 -0.015 0.048 -0.065 0.034 -0.060 0.017
(-0.36) (0.12) (-0.83) (-0.49) (0.51) (0.81) (-0.19) (0.46) (-0.71) (0.29) (-1.06) (0.17)
Déi o 0.065" 0.016 0.869™ 0.714™ 0.598" 0.970"
(2.60) (0.67) (12.73) (2.78) (2.10) (8.43)
Fixed Effects
Province Y Y Y Y Y Y Y Y Y Y Y Y
Bank Y N Y N Y N Y N Y N Y N
Bank-Time N Y N Y N Y N Y N Y N Y
Observations 15287 15220 15118 15049 6226 5969 15047 14978 14871 14799 6089 5825
R? 0.379 0.385 0.384 0.389 0.291 0.302 0.069 0.111 0.065 0.106 0.203 0.264
No of provinces 107 107 107 107 107 107 107 107 107 107 107 107
No of banks 500 500 499 499 361 361 498 498 497 497 355 355
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Table A3. Bank Gedit: 22year window after the reform
This table provides the estimates for the effects of the growth rate of deposits on credit lines and term loans, brdiyemaiwsity (equation (3)). The dependent variable
in each column is the leghange in the e averaged amount of credit granteahf bankb to firm f twelve months before the announcement of the reform (September 2010
to September 2011) and the twesfibyr months after the reform came in effect (January 2012 to December 2013) by type o¥crédiYQi ‘@'Qr is the bank growth
rate in term deposits over the event wind@ww 1§ 6 is the bank exposure to the reforfanel A reports the 2SLS estimates (uSh@ § 6 as the IV) Panel B the OLS
estimatesAll bank contols are dateds of December 2009. We includanb-size fixedeffects as dummies for each quartile of bank total asSetsdard errors are tweay
clustered at the bank and firm levelsiatistics are reported in parentheses.

(1) (2 3 (4) ) (6) (7)

Total Credit All Term Term<5Y Term>5Y Term>5Y Term>5Y

Credit Lines [Total /Term
Yy, T ¢rQi@aQqn 0.045 0.067" 0.026 -0.024 0.159" 0.032" 0.039"

(1.50) (2.37) (0.35) (-0.24) (2.90) (2.82) (2.41)
Fixed Effects
Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 324096 228918 324096 189267 118872 324096 324096
R2 0.411 0.386 0.373 0.399 0.417 0.362 0.351
No of firms 110110 79237 110110 64963 47271 110110 110110
No of banks 475 464 475 449 468 475 475
1ststage Fstat 21.39 11.42 21.39 19.52 27.56 21.39 21.39
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Figure 1: Bank deposits and bonds

This figure shows total deposits and bank bonds from December 2009 to e@dhB. Figure 1A shows total

deposits (solidine) and bonds (dashduhe) from aggregate banking sector statistieduding all counterparties

(e.g, households, firmsFigurel B s hows t ot al depolse) t andelabwvebdl, G0, Q¢
line) from bank balance sheet data.
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Figure2. Household Deposits
This figure shows household deposits from December 2009 to December 2013. Figure 2A shows total deposits while

Figure2B shows demand (dashkak) and term (solidine) deposits.
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Figure3. Term deposits in other countries and the 1996 tax reform

This figureshows household term deposits using monthly data from 3a@040 to December 2013 for several
European countries: @many (dotted), Spain (dashettply (solid), Portugal (long daskand Greecédash dot).
All deposit series have been normalized to 1 as of August 2011. Source: ECB Statistical DataWarehouse.
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Figure4: Household bank deposits by province
This figure shows the evolution of household (total, demand, and term) deposits between provinces with above the median
holdings of bank bond% 6  (solidline) and below the median holdings (dashed) using monthly data from 2010
to 2014. The vertical line indicates ttex reformapproval date (September 2011). All deposit series are normalized to

have a value of one as of the reform approval date (i.e. index value =1 in AugustPdidlp, B, andC report total
depositsdemand deposits, and term deposits, resEby.
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Figure5. Dynamic effect of Reform
This figure plots thé coefficients and associated 95% confidence interval from the following regression:
Dfp T 605 N T

where®p i is thed € "@QI & ‘Ogxnin Panel A and thex 0 € "IQ I QXQ N in Panel B6 6;  are bank bonds
held by households in provingeas of 2009 and measures the impact 6f6;  in eachmonth from October 2010
to December 2012 (omitting September 2DXtandard errors are ctased at the province level.
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Figure6. Bank funding by bank exposure
This figure plots bank fundinigetween banks with above the median exposure to the r@ao®d 6 and banks élow
the mediar(solid lines)with the associated standard errors (dashed liRasiel Aplots the fraction of bank capital over
total assetsPanel Bplots the fraction btotal central bank funding, including the 3 year LTRO, as a fraction of assets.
All series are normalized to have a value of one as of the reform approval datedéevalue =1 in June 2011, given
that balance sheet information is only availableisenmually)
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Figure7. Liquidity ratio by bank exposure
This figure plots the liquidity ratio (cash and other stierin securities over total assdiw) banks with above the median
exposure to the refori@ w § 6 (red solid line) and banks below the meed{bluesolidline) with the associatestandard
errors (dashed linesThe series has be@ormalized to have a value ohe before theeform approval date (i.e. index
value =1 in June 2011, given that balance sheet information is only availablarsemily)
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Index=1 on the event date

Figure 8. Deposit Runs at Stressed Banks
This figure fiows the evolution of househalépositsand bonds for a selected group of stressed banks against household
deposits and bonds of all Italian banks over the same péiti@dvertical line mdicates thetress event datll series
are normalized to have a value of one as ottlentdate (i.e. index value =ds of date D PanelA plots total household
deposits for stressed banks (solid line) against total household deposits of albkali@n(dashetine); PanelB plots
demand (solid line) and term deposits (dashed line) for stressed banksdRbnel C plots retail bank bonds at stressed
banks (solid line) against total retail bonds of all Italian banks (dashed line)
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Tablel: Summary statistics
This table provides summary statistics for all variables used in the empirical analyses.

Obs. Mean St.Dev. Median Min Max

A. Bankcharacteristics as of 2009, in % (bank level)

Household Deposits/Total Assets 523 32.39 13.68 30.19 9.70 77.39
Firm Deposits/Total Assets 523 5.878 5.47 4.62 .40 36.78
Deposits<u50,000/Tot 520 34.28 15.80 36.40 0 100
Deposits>0250,000/ To 520 32.09 24.12 26.17 0 100
Bank Bonds/Total Assets 475 22.54 11.67 24.26 2.74 45.76
Equity/Total Assets 523 11.81 6.86 10.55 6.528 91.54
Interbank Funding/T@l Assets 523 3.95 9.37 1.35 0 75.93
Nonperforming Loans/Total Assets 517 4.88 3.22 4.63 0 20.58
Total Assets (0 billdl 524 6.79 63.47 0.37 0.05 1261
Owg o 513 0.015  0.014  0.013 0 0.087
Term Deposits <1Y/TermDeposits 509 93.74 14.10 98.74 0.089 1
Retail bonds maturity (dayissecurity level) 26836 1637.47 1026.84 1153 733 16619
B. Deposits and Bonds (baipkovince level)

Households

0 & Y O@@n;k 29190  12.64 2.79 11.90 4.74 17.76
0¢& CHOE QAN 28517 12.32 2.86 11.64 4.72 17.61
0 ¢ QI '@QN;; 19827 11.16 3.81 11.12 2.19 17.11
0 & Wé & Oy 16426  13.43 3.01 12.67 4.10 19.41
w0 €Yk OT@NR;, pTIT 29046 0.629 8.44 0.324  -105.7 1029
WO £ANG ODQNRR P 28360  -0.166 9.29 -0.061  -116.9 1126
WO €E"MIA@QNRE, pTmT 19592 2.33 4.92 0.917 -191 34.27
WO €6 & Qi pTiT 16082 -061 6.36 -0.178 -28.02 30.74

Provincecharacteristics

0 Oy 29045 0.014 0.015 0.09 0.0001 0.095
"O0 28964 0.014 0.021 0.007 0.0008 0.0%
DE€NOoadgo @hausand head) 29045 774.4 852.2 473.6 86.9 3995.2

C. Bank Credit (bankirm level)

Wb £6Q QQN0 315708 -0.136  0.387 0 -1.779  1.056
wd €60 QDVS Qi 222052 -0.033  0.420 0 -1.707  1.397
W0 &Y WE D&l 3157@ -0.246  0.773  -0.181  -2.972  1.999
W0 €Y WE D& DO 181881 -0.250  0.955  -0.153  -3.572  2.589
W0 £7YNI WE D& DO 116008 -0.292  0.704  -0.201  -2.865  1.450
Altman Zscore 315708 4.62 4.98 5 1 9

Y (i, 315708  0.151 0.358 0 0 1

O i U, 315708  0.635 0.48 0 0 1

Wb £YNI@Qn 315708 0783  0.366  0.003 0.51 217
Owh b 315708  0.024  0.013  0.025 0 0.062

W
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Table2. The Effect of the Reform on Bank Depasit
This table provides the estimates for the effect of the reform on bank deposits held by households (equation (1)). €hedefedieds the time averaged monthly log ordog
change in deposits at bahkn provincep in twelve months before the anmmement of the reform (September 2010 to September 2011) and the twelve months after the reform
came in effect (January 2012 to December 201 3);;  is the standardized share of bank bonds held by housghgicbvincep over total bank bonds held by Italian households

in 2009.0 £ i i®a dummy equal to one for the twelve months after the reform and zero b8farelard errorare clustered at the province levElstatistics are repted in
parenthess.

log(Total Dep) log(Demand Dep) log(Term Dep) @ log(Tot o log(De o |l og(Tel
1) 2 3) (4) (©) (6) ) (8) 9 (10) (11) (12)
0 Oy 0éi o 0016 0.020 0.011 0.020 0.022  0.043" 0.153" 0.127" 0.078 0.068 0.124" 0.284"
(1.86) (1.98) (1.29) (1.81) (1.32) (3.33) (2.78) (2.16) (1.21) (0.94) (4.14) (6.91)
D&Ei o 0.092™ -0.070™ 0.842" 0.570" -0.252 1.319"
(7.16) (-5.58) (20.84) (4.10) (-1.58) (18.64)
Fixed Effects
Province Y Y Y Y Y Y Y Y Y Y Y Y
Bank Y N Y N Y N Y N Y N Y N
Bank-Time N Y N Y N Y N Y N Y N Y
Observations 29190 2916 28517 28494 19827 19795 29045 29026 28360 28338 19592 19558
R2 0.497 0.500 0.488 0.491 0.358 0.371 0.172 0.212 0.093 0.132 0.404 0.530
No of provinces 107 107 107 107 107 107 107 107 107 107 107 107
No of banks 520 520 520 520 503 503 519 519 518 518 501 501
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Table3. TheEffect of the Reform on the Substitution between Bonds and Deposits
This table provides the estimates of the effect of the reform on bank bonds arfileabfkaancing mix between deposits
and bonds. The dependent variableither in logevel (Panel A)or in quarterly log difference (Panel B), are the
following: bonds issued by batikheld by househokin provincepin the pre and postreform period (x 12 months from
the reform)in column (1); total deposits and bondscblumn(2) or the share of depsits over deposits plus bonds issued
by bankb held by househoklin provincep in columns 8). 6 6 is the standardized share of bank bonds held by
household in provincep over total bank bonds held by Italianuseholdsn 2009.0 ¢ i i$a dummy equal to one for
the twelve months after the reform and zero before. All estimations inpialénce and bankime fixed-effects.
Standard errors are clustered at the province levstafistics are reported parentheses.

Panel A.Log-level

Log(Bonds+Total Total Dep/
Log(Bonds) Dep) (Total Dep+Bonds)
(1) ) (3)

8 65 ODéi o -0.014 0.002 0.006

(-2.19) (0.31) (5.09)
Fixed Effects
Province Y Y Y
BankTime Y Y Y
Observations 16426 16426 16426
R? 0.451 0.488 0.393
No of Provinces 107 107 107
No of banks 446 432 448

Panel B. mLog
pl og(Bon pTot al
pl og (E Dep) (Total Dep+Bonds)
(1) 2) @)

665 Dei o -0.223 0.082 0.116

(-4.50) (1.16) (3.43)
Fixed Effects
Province Y Y Y
BankTime Y Y Y
Observations 16082 16082 16082
R2 0.285 0.186 0.189
No of Provinces 107 107 107
No of banks 446 432 448
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Table4. Heterogeneity by bond and bankachcteristics

This table provides estimates for the heterogeneity of the impact of the reform on term deposits from households. The
dependent variable in all specifications is the time averaged monthly growth rate of term household depositsrat bank
is the standardized ate of bank

provincep in the pre and postreform period (+ 12 months from the reforrd)d
bonds held by househdih provincep over total bank bonds held by Italian househ@id2009.6 6 & & 0¢ Tt piC
00daddog mprg and 6 6 & WOC Tt PG

are thestandardizedhare of bank bonds held by households in 2009

maturing before, duringand after 2012 respectivel§.6 i Q§;'Q4 and6 6 Q0 &;"Qéare thestandardizedhare of
senior andunior (subordinated) debt held by households in 2008.i i®a dummy equal to one for the twelve months

after the reform and zero befof@'XB ¢ ¢ ;Q , OO

0D 6 RO pand O KMWE &g R are

dummies equal to one if barikis above the median in the following characteristic: bond funding over total assets,
Nonperforming loans (NPLS) over total assets, equity over total aaedtéterbank funding over ttassets in 200 0
otherwise. All estimations includgrovince and bankime fixed-effects.Standard errors are clustered at the province
level. T-statistics are reported in parentheses.

Bond Bond Seniority BankCharacteristics
Maturity
1) 2) 3 (4) (©) (6)
006 & mpg -0.010
0£i o (-0.06)
006 &g mpg 0.358"
b&i o (3.01)
006 &g mpg -0.099
0£i o (-0.53)
001 Qe Qe i 0.280™
(6.91)
6 6 Q06 £;Q¢ | 0.248™
(6.54)
6 O DEi o 0.177" 0.162" 0.164"
(3.10) (2.10) (3.00)
6 6 0DéEi o 0.153" 0.130 0.130"
OKBEE QL (2.47) (1.97) (2.00)
66 0DEi o 0.159" 0.159
OB D (2.58) (2.57)
6 65 0Ei 0 -0.133 -0.134
‘0D 6 RO ® (-1.50) (-1.69)
0 Op 0&i o -0.004
"OCKDE 0 Qi PO (-0.06)
Fixed Effects
Province Y Y Y Y Y Y
BankTime Y Y Y Y Y Y
Observations 19558 19558 19558 19381 19381 19381
R? 0.529 0.529 0.529 0.499 0.499 0.499
No of provinces 107 107 107 107 107 107
No of banks 501 501 501 498 498 498
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Table5. Balancing of bank characteristics
This table reports the average values of bank charactersticf December 200€omputed bythe median of bank
exposureQ w1 6) at the bankirm level. Tierl Ratio is Tier 1 capital over riskeighted assets,dity is total equity
capital, Intebank is total wholesale funding from interbatépositsLiquidity Ratio is the ratio of liquid assets (cash and
other slort-term marketable securities such as government bonds) and total assets. Figures in parentheses are the
normalized differences (thefftrence between the average below/above the median and the average above/below,
normalized by the square root of thersof the corresponding variances, see Imbens and Wooldridge 2009). The last
column shows the overall average for the sample.

Overall
Below median Above median average
Assets (U 271242 272748 271795
(-0.01) (0.00)
Tierl Ratio 8.85 8.72 8.80
(0.05) (-0.04)
Equity/Assets 7.68 8.24 7.90
(-0.43) (0.26)
Interbank/Assets 7.47 8.71 7.96
(-0.12 (0.18
Retail Deposits/Assets 44,16 42.95 43.72
(0.12) (-0.15)
Bonds/Assets 23.83 25.29 24.34
(-0.16) (0.17)
NPL/Assets 5.16 4.29 4.85
(0.59 (-0.33
ROA 0.24 0.32 0.27
(-0.32) (0.20)
Liquidity Ratio 8.30 7.94 8.17
(0.10) (-0.07)
SovereigrBonds/Asset 6.91 6.61 6.80
(0.08) (-0.06)
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Table6. Bank Credit: Credit Lines and Term Loans
This table provides the estimates for the effectthefgrowth rate of depositm credit lines and term loans, broken
down by maturity (equation (3)). The dependent variable in each column is tbledonge in th time averaged amount
of credit granted from bank to firm f twelve months before the announcement of the reform (SepteRili0 to
September 2011) and the twelve months after the reform came in effect (January 2012 to December 2012) by type of
credit ¥, T CYQi @Qn is the bank growth rate in term deposits over the event win@w$ 6 is the bank
exposurdo the reformPanel A reports the 2SLS estimates (ush@ § & as the V) Panel B the OLS estimatel
bank contols are dated as of December 2009. We includddkize fixedeffects as dummies for each quartile of bank
total assetsStandarcerrors are twawvay clustered at the bank and firm levelstatistics are reported in parentheses.

PanelA. 29.S
1) (2 3 (4) () (6) (7)
Total Credit All Term Term<5Y Term>5Y Term>5Y Term>5Y
Credit Lines /Total /Term
Y, CYQi @Qn 0.032 0.064™ -0.038 -0.071 0.159™ 0.032 0.064™

(1.52) (3.16) (-0.88) (-1.20) (3.89) (1.52) (3.16)
Fixed Effects

Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 315708 222052 315708 181881 116008 315708 315708
R? 0.400 0.376 0.368 0.391 0.413 0.361 0.345
No of firms 107654 77189 107654 62736 46235 107654 107654
No of banks 482 468 482 454 474 482 482
1s'stage Fstat 32.79 22.08 32.79 27.52 40.97 32.79 32.79
PanelB. OLS
1) (2 3 (4) ) (6) (7)

Total Credit All Term Term<5Y Term>5Y Term>5Y Term>5Y

Credit Lines [Total /Term
Y, T orQi'@aqn 0.014 0.026™ -0.021 -0.003 0.015 -0.002 -0.002

(1.34) (2.71) (-1.53) (-0.15) (0.88) (-0.83) (-0.51)
Fixed Effects

Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 315708 222052 315708 181881 116008 315708 315708
R? 0.402 0.376 0.369 0.392 0.417 0.363 0.349
No of firms 107654 77189 107654 62736 46235 107654 107654
No of banks 482 468 482 454 474 482 482
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Table7. BankCredit: Identification and Robustness
This table provides robustness tstr the 2SLSestimates of equation (3). In Panel A we replicate the analysis
in Table6 including a control for the-§ear LTRO funding uptake at bank levii PanelB we replicate the
analysis in Tabl® excluding banks with bank branches in a sipgéeince In PanelC we reestimate equation
(3) in a placebo period, where the postorm placebo period is January 201December 2010 and the pre
reform period is January 2009December 2009All bank controls are dated as of December 2009. We ieclud
banksize fixedeffects as dummies for each quartile of bank total asS&tedard errors are tweay clustered
at the bank and firm level.-3tatistics are reported in parentheses.

Panel A. Including 3/ear LTRO funding

1) 2 3 4) ) (6) (7)
Total Credit All Term Term<5Y Term>5Y Term>5Y Term>5Y
Credit Lines [Total /Term
Yy, T orQi@aQn 0.033 0.066™ -0.041 -0.084 0.159™ 0.025™ 0.041™
(1.47) (3.06) (-1.00) (-1.62) (3.87) (3.48) (3.23)
Y6 600 Qi Qo i 0.001 0.001 -0.003 -0.010™ 0.002 0.002™ 0.004™

(0.83) (0.95)  (-1.22)  (-3.18)  (0.58) (3.83) (5.97)

Observations 315708 222052 315708 181881 116008 315708 315708
R2 0.402 0.376 0.369 0.392 0.414 0.361 0.348
No of firms 107654 77189 107654 62736 46235 107.654 107.654
No of banks 482 468 482 454 474 482 482
1ststage Fstat 26.87 14.75 26.87 21.66 37.82 26.87 26.87

PanelB. Excluding singleprovince banks

Y, T Corai @aan 0.031 0.066°  -0.045  -0.086 0.164" 0025 0.042"
(1.37)  (2.95)  (-1.09)  (-1.64)  (3.91)  (3.49)  (3.29)

Observations 308452 217110 308452 178356 112828 308452 308452
R? 0403 0376 0370 0393 0415 0.362 0.349
No of firms 105440 75642 105440 61629 45050 105440 105440
No of banks 386 373 386 363 379 386 386
15tstage Fstat 26.2 13.92 262 21.09  37.01 26.22 26.22

Panel C. Placebo 2042D09

Y, T Corai @aan 0015 -0.029  -0.024  -0.027  -0.044  0.010 0.016
(-1.10)  (-1.38)  (-1.17)  (-1.06)  (-1.27)  (1.18) (1.36)

Fixed Effects

Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 320008 229549 320008 183253 117225 320008 320008
R2 0.374 0.364 0.365 0.386 0.415 0.352 0.345
No of firms 107670 77194 107670 62742 46246 107670 107670
No of banks 489 472 489 458 477 489 489
1s'stage Fstat 2.18 3.83 2.18 3.18 2.39 2.18 2.18
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Table8. Bank Credit Lines
This table provides thBSLS estimates focredit lines.O ) 6 Tdoi ci Qand"Y'QEXY 0 are the dameaned
bank leverage and regulatory capital ratio as of 28D®ank controls are dated as of December 2009. We include
banksize fixedeffects as dummies for each quartile of bank tatsletsStandarderrors are tweway clustered
at the bank and firm level.-Statistics are reported in parentheses.

(1) (2
Credit Lines Credit Lines
Y, T ¢¥Qi'@Qn 0.082" 0.061"
(3.51) (3.20)
Y, T ¢rQi'@Qn -0.011™
On o Ioia Qo i (-2.62)
v, T ¢rQi'@Qn -0.009™
“YQEXY w 6 (-3.30)
Observations 222052 222052
R2 0.376 0.376
No of firms 77189 77189
No of banks 468 468
1Ststage Fsta.t 811 1031
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Table9. Bank Gedit: Firm Risk
This table provides theSLSestimates for the effects thife growth rate of deposite credit lines and term loaby firm
risk. 'Y Qi ®@ua dummy equal to one for firmgith Z-score equal to or above 7. All baokntrols are d&d as of
December 2009. We includafksize fixedeffects as dummies for each quartile of bank total asSetsdard errors are
two-way clustered at the bank and firm levelstatistics are reported in parentheses.

1) () Q) (4) () (6) (7)
Total Credit All Term Term<5Y Term>5Y Term>5Y/ Term>5Y/
Credit Lines Total Term
Y, T ¢yQi@aaqn 0.048" 0.073" -0.010 -0.048 0.180™ 0.025™ 0.040™

(2.11) (3.16) (-0.23) (-0.91) (4.06) (3.62) (3.38)
Y, T ¢rQi'@aQn
YQi Qo -0.089*  -0.047*  -0.186*  -0.235*  .0.117* 0.005 0.005
(-2.49) (-1.97) (-3.02 (-3.43 (-2.14 (047 (0.48
y, T ¢rQi@Qqn
Y, T ¢rai@Qn

YQI Qw -0.041 0.026 -0.196** -0.283* 0.063 0.029+* 0.045+**
(-1.02 (1.10 (-3.24) (-3.73 a.19 (2.26) (2.39

Fixed Effects
Firm Y Y Y Y Y Y Y
Banksize Y Y Y Y Y Y Y
Observations 315708 222052 315708 181881 116008 315708 315708
R? 0.401 0.375 0.368 0.391 0.414 0.361 0.348
No of firms 107654 77189 107654 62736 46235 107654 107654
No of banks 482 468 482 454 474 482 482
1S'stage Fstat 13.23 7.29 13.23 10.63 7.27 13.23 13.23
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Tablel10. Bank Term Loans
This table provides th8SLS estimates for term loar®r 6 Tdoi ci Qand "Y' QEXYY w 6 are the demeaned bank
leverage andegulatory capital ratio as of 2008l bank controls are dated as of December 2009. We incladkdize
fixed-effects as dummies for each quartile of bank téaktsStandard errors are twway clustered at the bank and firm
level. T-statistics are reported in parentheses.

Panel A. Bank leverage ratio

1) ) ®3)

All firms High-Risk Low-Risk
YQi Qp YQi Qdx

Y0 € "rQi '@Qn -0.077 -0.164™ -0.061
(-1.84) (-3.61) (-1.38)
Y0 € "rQi '@Qn 0.019 0.013 0.021™
0n 6 Ioici QO i (2.45) (1.23) (2.59)
R 0.369 0.377 0.367
1%'stage Fstat 14.31 21.03 13.20
Observations 315708 4899 266758
No of firms 107654 17761 89893
No of banks 482 451 480

Panel B. Bank regulatory ratio

Y0 € "rQi '@Qn -0.044 -0.144™ -0.024
(-1.04) (-3.24) (-0.53)
Y0 € "rQi ‘@Qn 0.015™ 0.015" 0.015™
"Y' QIEX YD O (3.22) (2.95) (3.01)
R 0.369 0.378 0.367
1ststage Fstat 17.20 23.85 16.12
Observations 315708 48950 266758
No of firms 107654 17761 89893
No of banks 482 451 480
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INTERNET APPENDIX

Figure IAl The 1996 taxeform
This figurereports the share of funding by liability type for Italian banks between 1990 and 2004. CDs
or term depositglight yellow) and bankbonds (light blue). Source: Ricotti and Sanelli (2008), p.275,
Figure 4.
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FigurelA.2 Bank bonds, GDPand population by province
This figure shows three maps of Italy broken dowmphkovince. Figure A reports the share of bank bonds held by households in each province over total bank
bonds held by Italian households across all provinces in DecemberR20& B reports the share of GDP of each province over national GDP in December

2009. Figure C reports the population of each province as of 2012 (thousand head). Coefficient of correlations betwezoftiarsk bonds and GDP or
population are repted at the bottom of each figure.
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