Short sales constraints and financial stability:

evidence from the Spanish 2011 ban

Oscar Arce
CNMV - Spanish Securities Market Commission
Department of Research and Statistics

Sergio Mayordomo
University of Navarra
School of Economics and Business Administration

September 2012

Abstract

This paper studies the main effects of the shdesdaan implemented in August
2011 in the Spanish stock market along two dimerssiinancial stability and
market performance. Regarding the first, we shoat #hort positions were a
significant determinant of the probability of deffaof medium-sized banks
before the ban. Afterwards, we find that, by weakgrnthe contagion effect
coming from the sovereign risk, the ban helped ik$abthe probability of
default of medium-sized banks, an effect whichas significant in the case of
the largest banks and non-financials. Nonetheklbgs stabilising power of the
ban came at the cost of a large decline in theivelfiquidity, trading volumes,

and price information efficiency of medium-sizedhks! stocks.
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1. Introduction

In August 2011, the Spanish Securities Market Cassion (CNMV) together with
other three European supervisors announced a pi@taty ban on establishing or
increasing short positions in financial institutsdstocks. This exceptional measure was
adopted at a time of heightened aggregate uncertaind volatility in financial
markets, coinciding with the resurgence of tensimnghe sovereign debt markets of

various euro area countries.

Although that volatility spike had several rootse direct cause seems closely linked to
the problems of fiscal management on both sidethefAtlantic. On the one hand,
delays in securing political agreement to raiseUtte. federal deficit ceiling fuelled the
climate of uncertainty in financial markets worldiei In the European markets, the
spark was the failure of the European Council of' 2lly to arrive at a clearly
articulated and adequately funded agreement toagtee the viability of Greece’s
public finances. As in earlier phases of the Euaopsovereign debt market crisis, the
expectation of a restructuration of Greece’s pubdébt had a knock-on effect on other
economies in the region. This time, however, tHldawas greater and more widely
distributed than in earlier episodes. In particuéer of end-July 2011, a number of euro
area countries like Italy, Spain, Belgium and Fenehich had safely ridden out the
previous crisis episodes, began to suffer growigggure on their sovereign bonds that
manifested through their sovereign CDS spreads nindeto their then record highs.
The fact that several of the region’s largest eanes were pulled into the debt storm

heightened the perception of systemic risk fonthele area.

As it has been rather apparent since the initadjet of the current global financial
crisis, the close linkages between the sovereigrttaa financial sector facilitated at that
time the rapid spread of public debt market tersiimnsome key wholesale markets. In
fact, the intensification of the Greek crisis, tigb its spillovers on other euro-area
sovereign debt markets, soon pushed up the cnsélitindicators of most European

banks.

Against that context, on T1August 2011, the European Securities and Markets
Authority (ESMA) published a communication callifay harmonised regulatory action
on short selling in the EU and emphasising the ireqents of the Market Abuse

Directive referring to the prohibition of the digsation of information that gives false



or misleading signals as to financial instrumentgluding rumours and false or
misleading news$. Upon those terms, ESMA justified its support te thational
securities authorities of Belgium, Spain, Italy dfdnce, all of whom announced that
same day the imminent entry of bans on the shdlihgeof financial corporations

stocks.

The CNMV, in its own communication enacting the baharacterised the extreme
volatility then affecting European securities maskie general, and bank sector stocks
in particular, as posing a material threat to ttabisity and the orderly functioning of
markets. Therefore, the upkeep of financial stgbivas the leading motive for its
decision to temporarily prohibit short positionsthre shares of 16 Spanish financial

corporations.

In this paper, we analyse some of the main impboat of this ban along two key
dimensions: financial stability, which we proxy means of some indicators of banks’
default-risk, and market performance, includingithpact of the ban on liquidity, stock
prices and price discovery. In order to approxintaéeban’s power to support financial
stability, we first offer empirical evidence thditcsvs a positive causal relation between
short positions and the credit risk indicators cédmm-sized Spanish banks in the
weeks preceding the ban, which subsequently ed$eslindicates that restricting short
sales on these stocks had some stabilising infeuencthe market perception of these
banks’ solvency, a result that is found to be ingigant for the two country’s largest
banks. Indeed, following the inception of the bae, document a decoupling between
the default risk of the sovereign debt and thahefdebt issued by medium-sized banks.
Such a significant decoupling, that came hand mdhaith a sizeable moderation in the
path of the indicators of the probability of defaaf this last group of banks, is not
found in either the largest banks or the non-fit@lec The stabilising effect on
medium-sized banks is reflected not only in theedd risk indicators but also in the
volatility of their stock returns, which fell sigi@antly both in absolute terms and in

! The persistent rumors sweeping the markets indéyes before ESMA’s communication about the
supposedly perilous state of various European baakisparticularly targeted some French institutions
(see, for instance, the article “Panic in Paris’, The Economist, 20 August 2011). On"1August,
Société Générale lost as much as 20% of its stechamge value at some points in trading beforemgps
15% down, while BNP Paribas and Crédit Agricoletpdsosses of 9.5% and 12%, respectively. The
Banque de France had to issue a communicatiortloeving day underscoring the financial soundness
of these institutions (available dtttp://www.banque-france.fr/uploads/tx_bdfgrandéssipress-release-
Noyer-11-08-2011.pQf



comparison to that of the large banks and the m@m€ial companies. We also
document an interesting collateral effect of the ba short sales in financial stocks: the
short positions in non-financial companies rosenificantly following the ban. This
reflected, in part, the existence of a common ntankée risk factor that is present in

the sovereign CDS.

Nonetheless, the previous stabilisation effectthefban on the credit risk indicators of
medium-sized banks came at the cost of a signifiaad lasting decline in the liquidity
of the medium-sized banks’ stocks which also seffes more severe decline in their
exchange trading volumes and a slowdown in thege®of price formation than the
other two groups of firms. This suggests that thesfble benefits of a restriction on
short-selling, in terms of its potential for stadiitg the financial conditions of certain
firms must be carefully weighed against some sigaiit losses in the quality of market

functioning.

The remainder of the paper is organised as folld®exction 2 discusses the related
literature in order to motivate the questions pedsun the subsequent empirical

analysis. Section 3 describes the data set. Settamalyses the effects of short sales on
the probability of default of the companies lisiadhe Spanish market amid the sharp
deterioration of the financial landscape in theoearea that took place in summer 2011
and studies the effects of the ban on corporatditaigk. Section 5 analyses the effect

of the ban on the Spanish stock market in termigafdity, volatility, excess returns

and price discovery. Section 6 contains some fealarks.

2. Related literature

Our paper is directly connected to two differem&ustls of the literature on short-selling
constraints. The first one is focused on the rdighese constraints as devices to
maintain financial stability. The second is maiclyncerned with the impact of short
sales constraints on several dimensions of stoctkkehgerformance, including the
volatility of stock prices and their level, the g&idiscovery process and liquidity. In
what follows we expose how our analysis is shapedra contributes to some earlier

analyses within these two areas.



Short sales constraints and financial stability

In a context dominated by aggregate economic arahgiial uncertainty, an increase in
short positions in financial stocks can be undedtas a natural market response
reflecting heightened investor pessimism. There iardéact, several channels through
which an upturn in aggregate risk and market Vitlagan dull the outlook for present

and future financial sector earnings. For examgpldecline in the value of government
bond portfolios will typically damage banks’ balansheets given their hefty exposure
to this type of asset. Also, the fact that in therent financial crisis many governments
are lending direct or indirect support to their dmtic financial sector through

guarantees, liquidity lines, etc. may cause thastrassion of sovereign debt market
tensions to banks stocks. Likewise, a worseninip@imacroeconomic outlook due, for
instance, to tougher financing conditions throughbe economy, will tend to depress
expectations for banks’ net interest income ana loaok quality, again bearing down

on stock market quotes.

At the same time, it is conceivable that, in sonreuenstances, an increase in short
positions in financial stocks could magnify theeetf of any perturbations hitting the
sector, in which case curtailing this kind of trad#ould, in theory, support the stability
of affected institutions. Concretely, the potentislkage between short selling of
financial stocks and banking stability has beeremdyg explored from a theoretical

standpoint in several articles.

Brunnermeier and Pedersen (2005) analyse how shlhrig may exacerbate

fluctuations in assets prices, in the context ahadel of fire sales under liquidity

frictions. In particular, these authors explore tase in which short-sellers anticipate
the need of one trader to sell an asset and, gitatly, add some selling pressure on
that asset upon the expectation of buying it batdr) at a lower price. Key to the logic
of the underlying mechanism that renders suchegjies optimal is the idea that short
sales may trigger an undershooting effect on ags@tses by allowing opportunistic

investors to mimic the moves of other traders unpegssure to liquidate their

investments. A direct testable implication that take to the data is that a short-selling
constraint, given everything else, should contebtat reduce the volatility of the price

of the stocks affected by it.



Liu (2010) studies a mechanism through which skal¢s of a bank’s stock can cause
its failure. At the core of this mechanism is tldea that risk-averse creditors, who
extract information from the shares price about dineerlying firm’'s fundamentals,
become increasingly unsure about the true fundaateeas the shares prices turn more
volatile, thus reducing their willingness to maintaheir exposure to the bank in
question. As this happens at a sufficiently largg@es “too noisy” stock prices may end
up triggering a bankruptcy. In anticipation of thi&peculators find then optimal to
short-sell the stock beforehand to amplify pricdatibty, thus crowding out lenders

and, therefore, increasing the likelihood of bergjifrom the firm’s collapse.

Venter (2011) also examines the link between skalés and bank solvency in a
context of equilibrium multiplicity in which diffemt agents access asymmetric
information sets. Specifically, he shows that undeme conditions short-selling
constraints may help avoid a run on a bank by piiogi the right incentives for the
participation of the most active investors in tharket, even though this entails some

informational efficiency costs.

From the previous arguments, we here take the alemlea that under some
circumstances restricting short sales on bankskstmcay improve their financing
conditions, by mitigating the incidence of impetfenowledge and asymmetric
information between the various classes of invesiora firm. We confront this idea
with the data by examining the effects of shortifpmss on some indicators of the
default likelihood at the firm level in the monthseceding the inception of the short-
selling ban by the Spanish supervisor in August12@ploiting a wide sample of
financial and non-financial companies. In particulae take the CDS spreads and some
model-based estimated probabilities of default raicators of the firms’ degree of
financial vulnerability. A key piece of informatiamsed in this analysis is the series of
short positions exceeding 0.2% of the total camfadvery firm in the Spanish market.
Then, based on event-study techniques, we assesgféct of the short-selling ban on
the previous indicators of financial vulnerabilitgistinguishing by type of firm

(medium-sized banks, large banks and non-finaficnak).

2 Standard & Poor’s (2008) contains an interestinglanation of how this rating agency takes into
account stock prices as signals in its credit askessments depending on the nature of the firnthend
specific circumstances, arguing that under someitons, especially in the case afnfidence-sensitive
companies, falls in stock prices may affect sigaifitly the creditworthiness of a firm.
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The effects of short sales constraints on markdbpraance

The effects of short sales on some basic dimensibrike functioning of the stock
market, including liquidity, informational efficiey and the possibility of
overvaluation, have received far more attentiom ttie links between short-selling and
financial stability described earlier. Diamond avidrrecchia (1987) develop a model
with heterogeneous investors, in which, given saoss on short sales, some of them
cannot take on short positions. The setup is txploged to analyse how short-selling
constraints affect the speed of adjustment of sppdes and also their level. A central
conclusion of that analysis is that a prohibitian short sales, by crowding out some
traders, reduces the speed of adjustment of piacpsvate information and, as a result,

average bid-ask spreads rise.

The previous conclusion regarding the impact of risteales on liquidity and
informational efficiency have received ample fattsapport in a number of recent
empirical studies. For instance, regarding the céfigf short-selling constraints on
liquidity, Boehmer, Jones and Zhang (2011), forclssotraded in U.S. markets, and
Marsh and Payne (2010), for references drawn kXK. market, find that restrictions
on short positions damaged liquidity significanthg, proxied by bid-ask spreads. Beber
and Pagano (2011) document a similar detrimenfalcef shorting constraints on
liquidity exploiting a large panel of data from 80untries over the period January 2008
to June 2009, when many of the countries in thepgaenacted and lifted bans on short
positions in the context of the global financialsig. As regards price discovery, Bris,
Goetzmann and Zhu (2007), Saffi and Sigurdssonl(g@oehmer and Wu (2012) and
Pagano and Beber (2011) all find evidence sugggeshat short sales increase the

degree of informational efficiency of securitiescps.

The impact of shorting bans on the shares pricel Iy more controversial. At the
theoretical level, models of disagreement, a ldevli{1977), typically prescript that by
limiting the participation of the most pessimidtiaders, short sales constraints tend to
bias prices upwards. By contrast, Diamond and \ehia (1987) argue that if market
makers are risk-neutral, then prices will not bieced by the absence of short-sellers,
as market makers do internalise the informatioh thaexpectation, would be otherwise
left out by the prohibition. This divergence of chrsions extends at the empiric front
too. For instance, Boehmer, Jones and Zhang (2@1d )ittle evidence that the 2008

ban on short sales in the U.S. caused a positfeetain prices, arguing that this finding
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could reflect that the ban was expected to be sived since regulation in the US only
allows the supervisor (the Securities and Exchabg@amission, SEC) to maintain the
ban for up to 30 days. Beber and Pagano (2011)failsto find evidence in favour of

the price-support hypothesis for most countriegh@r sample. On the other hand,
Chang, Cheng and Yu (2007) do find evidence thattsig constraints do convey an
overvaluation effect in the Hong Kong market, whishstronger in those stocks in

which there is wider dispersion of investors’ bislie

A similar lack of coincidence seems to exist arotimel conceivable effect of shorting
constraint on the volatility of stock prices. Fastance, while Chang, Cheng and Yu
(2007) find that stocks subject to the ban exHioiter volatility, Ho (1996) finds that
shorting restrictions in Singapore in 1985 camehwitore volatile stocks’ returns.
Boehmer, Jones and Zhang (2011) report a significarease in returns volatility
following inception of the ban in the U.S. in 2088d fail to identify any significant
difference between the volatility of the stocksjsabto the ban and those unaffected by

it within the ban period.

Besides methodological differences with respecsdme of the previous papers, the
main distinctive result arising from our analysssrelated to the marked divergence
between the market performance indicators for mmeiized banks vis-a-vis large

banks and non-financial firms following the intration of the shorting ban. While

some of the previous papers have identified diffees along some of the previous
dimensions of market performance across differentugs of firms, based on some
indicators of size or trading activity (see e.gb8eand Pagano 2011, Bohemer et al.
2011), interestingly, we find that such differeneasend to every dimension analysed
here (liquidity, returns volatility and price dis@ry), except to the relative stocks
returns, for which we find no significant differeasc between the three groups

considered following the ban on short sales ofrfaial shares.

Taken together, the results obtained in this papehoth the effect of the ban on the
indicators of firms’ solvency and on market perfarmme, offer some interesting new
insights when confronted with the previous literatuFirst, based on our results, we
would argue that the “success” of a ban on shdessaimed at supporting financial
stability should be better assessed against iteptovstabilise the financial resilience
of the firms targeted by the ban, rather than ngeval the basis of its effect on relative

stock prices. Second, the recent experience iSpamish stock market reveals in a neat
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way the existence of a trade-off between the affecess and the efficiency costs of a
short-selling constraint, in the sense that théndnigpower of the ban to support the
financial strength of a subset of banks unleashgabitant damages in the liquidity,

volume of trading and price discovery of their &c

3. Data

We exploit daily information on the stock of shqusitions and stocks lending of
shares trading on the Spanish continuous markB&)Stom March 2011 to December
2011. These series come from a proprietary CNM\a da&tt. Regarding the stock of
short positions, investors are obliged to notifg t#uthorities of any net short position
exceeding 0.2% of the issued share capital of t¢mpany concerned and each 0.1%
above that. Further, the threshold for public disate of net short positions is set at
0.5% and each 0.1% above that, thus the informaisomvailable to all market
participants.

The data on CDS spreads of the sovereign CDS amdSpanish corporations are
obtained from Credit Market Analysis (CMA). Thidanmation is available for only 18
of the Spanish firms in the continuous stock marKdtese data are employed as
indicators of the corporate risk premiums. CDS agseare also used to compute the
spillovers in credit risk between the sovereign #mel financial sectors in Section 4.
Due to the lack of CDS for most of the firms forgithe Spanish market we use
alternatively default probabilities and implied ingis that are obtained from the
StarMine Structural Credit Risk model through Restglatform. Based on the input
provided by equity market participants, this mogebduces an estimate of the
probability that a company will go bankrupt or défeon its debt obligations over the

next one-year period.

The information on daily stocks prices, includimg tbid and ask prices, and the trade
volume are obtained from Datastream. The inforrmatm the index lbex 35, the
EuroStoxx 50, and the volatility indexes VIX and M3XX also come from
Datastream. Finally, the information regarding Eheopean Central Bank (ECB) bond

purchases was obtained from the ECB webpage.



4. The effects of the ban on the credit risk of financial institutions

Towards the end of July 2011, the financial markesome major western jurisdictions
suffered a new episode of heightened instabilitysAown in figure 1 (left-hand panel),
the scale of the turbulences was especially apparehe volatility surge that gripped
the world’s leading stock markets, with the Spamsarket no less affected. At the
same time, many European banks suffered then @ shlardown in their shares prices
(see figure 1, right-hand panel).

< Insert Figure 1 here>

The panels in figure 2 show that the surge in fom@rsector risk coincided with a jump
in the indicators of the risk-contagion effect rimgnfrom the sovereign to the financial
sector in Italy and Spain, precisely at a time hicl the two countries’ sovereign risk
indicators were deteriorating at a very fast rafghis last effect added to the
deterioration of quality of the non-sovereign asseeld by many European banks,
putting further pressure on their capital raticamipering their access to financing and,
thus, increasing the vulnerability of this systeafic important sector which is, by
nature, keenly sensitive to changes in investotireent.

< Insert Figure 2 here>

Turning to the short-selling operative, the lefiigpanel of figure 3 shows the stock of
short positions notified to the CNMV, expressed as average (non-weighted)
percentage of the capital stock of companies tramethe Spanish continuous market
(SIBE) for each of the following three groups: “Afmancial corporations”, “medium-
sized banks” and “banking sector”, in which thedaencompasses the preceding group
plus the country’s two largest banks by market tedipation? As revealed by that

figure, short positions in financial stocks beganbuild up in May 2011, and then

® The details about the estimation of the contagépiilover) effects can be found in the Appendix.

* The two largest banks are Santander and BBVA. ugbexl from the sample are short positions in the
shares of non-banking financial corporations affidcby the ban (Grupo Catalana Occidente, Mapfre,
Bolsas y Mercados Espafioles, Renta 4 Servicioswddion and Caja de Ahorros del Mediterraneo).
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accelerated sharply one month later, peaking atithe at which the ban came into
force. A similar increase took place in the stotkeat stocks (see the right-hand panel
of figure 3), a part of which can be typically asisted with short positiorsNaturally,

both indicators trended lower while the ban waglate.

< Insert Figure 3 here >

In the remaining of this section, we first analybe impact of accumulated short

positions on the several credit risk indicatorstttg companies listed in the Spanish
market (section 4.1) and then provide some estsnafeeffect of the ban on those

indicators and also on the strength of the sovereaporate risk-contagion effect

(section 4.2). The idea in the last case is tosasdee extent to which the ban on short
sales was effective to isolate the financial congmarirom the dominant aggregate
source of risk at that time, i.e. sovereign risk.

4.1 Short positions and credit risk

We next construct an empirical model aimed at iifjgng the effect of short positions

on the CDS of the three groups of firms considgrmeddium-sized banks, large banks
and non-financial companies) before the ban tHatalus to control for a number of
potential explanatory factors of the credit riskeaich group. Specifically, besides the
volume of short positions, the regression also udes as possible additional
explanatory factors for the changes in the CDS agfwethe changes in the CDS
liquidity, the lagged stock returns, a measuretlier stock return volatility lagged one
day, lagged changes in the VIX index, changes énSpanish sovereign CDS lagged
one day and changes in the level of CDS spreadgdbgne period.

We also take into account that some days beforédhe and with effect of August's

onwards, the European Central Bank (ECB) issuedmanwnication welcoming the
new measures and reforms announced by the ItatidniSpanish governments. In the
same text, the ECB also restated its availabilityattively implement its Securities

Markets Programme (SMP). Under this programme,gdesi to support the orderly

® Uncovered short positions, in which the seller has ensured the availability of the securitiess ar
prohibited in Spain.
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functioning of key financial markets, the ECB idtarised to make purchases of euro-
area sovereign bonds in the secondary market.déuksration may have had a calming

effect on the sovereign risk and, indirectly, oe grivate sector risk too.

The sample period spans from March 2011 to Dece@®Et. To study the incremental
effect of the short positions before the ban ferdifferent types of firms, we include an
interaction variable which is obtained as the pobdif the short positions in each firm
lagged one period and two dummy variables: one dyrfamthe three types of firms
and another that takes the value of one beforbahgMarch 2011 — August 2011). The
coefficients for the effects of the previous vaksbare estimated on the basis of a
fixed-effects regression with the standard errotsust to heteroskedasticity and cross-

sectional correlation. The results are reportecbinmn 1 of table 1.

From these results we can single out that befarebtin, the volume of short positions
in medium-sized banks acted as a significant detemmt of changes in their average
CDS, such that the greater the volume of shorttiposi, the higher the level of this

credit risk indicator. In particular, an increadeone percentage point in the stock of
short positions in medium-sized banks’ shares ivgldb their capital before the ban

leads, on average, to a rise of around 4.5 basrgspm their CDS spreads over and
above the effect of other risk factorBy way of contrast, the pre-ban volume of short
positions over the capital of the other two growgbsfirms does not seem to cause

significant changes in their CDS.

In the case of the control variables consideregl difection of the effect is as expected.
In particular, changes in the sovereign CDS spremus the VIX index have a
significant positive effect on average changeshm €DS of listed companies, albeit
rather more weakly in the case of the VIX indexjakhwve include as a global indicator
of market volatility. As expected, increases in @eS bid-ask spread, which signal a
lower liquidity of the CDS contracts, have a pastiand significant effect on the
dependent variable. Conversely, increases in tlegage firm's stock returns of the
previous trading session have a significant negagffect on the firm’s CDS. This last
result points towards the relatively high inforneaticontent of share prices regarding
company financial soundness in a sample periocbasutsive as the one in question.
We also note the negative effect, although nonHsogmt, from the lagged changes in

® This is the sum of first and third coefficientsdolumn 1 of table 1
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the CDS spreads, whose scale, extremely low inlatesterms, reveals the persistent
nature of this variable’s deviations from its lomegm average. Finally, the ECB'’s
purchases of government bonds in the secondaryemiake a negative effect on CDS,
as expected, but this effect is not significantisTlack of significance of the ECB
purchases of debt after Auguét ould be due to their seemingly short-lived impafct
this announcement on the Spanish sovereign ddhtariguably the variable that should
have reacted more directly to that announcemeuliedd, as shown in figure 5 the
Spanish sovereign surged again a few days afterhapsfall following the

announcement.

The second column of table 1 reports the increnhefitacts on the CDS spreads for the
three groups of firms before the ban. The new augon variables are not multiplied by
the short positions and so it enables us to testiven the rise in the levels of the CDS
spreads before the ban was mainly due to any alisenctive group feature such that
the surge in the CDS of medium-sized banks coule haken place independently of
the short positions taken on these banks. Thuschezk whether the dummy for

medium-sized banks is significantly different fra@ro before the ban. If that were the
case, then short positions may not contain valuadddelitional information as

determinants of the firms’ credit risk. Howeversultis show that this interaction
variable is not significant, which suggests that #tock of short positions does add
informational value to explain the credit risk ofedium-sized institutions. The

remaining controls have a similar magnitude andrefe@f significance as the ones

reported in column 1.

We next test the robustness of the previous rebyltsxploiting the volume of stocks
lending instead of that of short positions repotiethe supervisor, as a proxy of short
sales activity. The third column of table 1 repatte effect of the stocks lending
relative to total capital and its incremental effeefore the banAs in the baseline, we
find that before the ban, the adjusted volume otkst lending for the case of medium-

sized banks was a significant driver of the changekeir CDS, while this was not the

" The volume of lent shares is typically influendsddividend payments, increasing significantly lefo
the date of the dividend and converging later othtoprevious level. To control for this, we filtdis
variable by regressing it on a dummy that takesvidae of one ten days before and after the didden
payment date and on a time dummy. We then usesiiduals and the constant of this filtering regoass
to construct the explanatory variables referredht® securities lending activity that are used ia th
regression whose results are reported in columint&bte 1.
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case for the other two groups of firms. The R-sguand the magnitude and significance
of the controls are similar to the ones obtainethenbaseline estimation reported in the

first column of table 1.

< Insert Table 1 here >

To gain greater focus on the impact of short pmsgion the firms’ CDS over time, we
next estimate the incremental effect of the shoditpns one, two, three, and four
months before the ban for the three groups of firfiiee new interaction variables for
each type of firm are obtained as the product ohmies that take the value of one for
the corresponding number of months before the bas, (two, three, or four) and the
short positions lagged one period. The estimatittsfof short positions for the one up
to four months dummy variables are contained inmmwls 2 to 5 of table 2, respectively
(the first column corresponds to the baseline replom column 1 of table 1). These
estimates reveal that the volume of short positiomaedium-sized banks was affecting
significantly their average CDS not just the webkfore the ban, when risk indicators
heightened as shown before, but up to four monéfsre. However, not surprisingly,
the strongest effect of short-selling activity tie €DS of the medium-sized banks took
place in the last two months prior to the ban. Spadly, an increase of 1% in the level
of short positions in medium-sized banks’ sharésive to their capital during one and
two months before the ban leads to an averagenmar&l rise of two basis points
(third coefficient in columns 2 and 3 of table R)their CDS spreads over and above the
effect of other risk factors. Again, this last effés not significant for the non-financial

corporations and the largest banks in any of the fieonths preceding the ban.

< Insert Table 2 here >

The availability of CDS data for the firms in theédish stock market limits the
previous analysis to 17 single-namadthough these firms represent most of the trading
volume in the Spanish stock market. Specifically, average, they represent almost

80% of the total daily volume of trade over the plerperiod. To enlarge the number of

8 CDS prices are available for 18 firms but bid asi CDS prices are not available for Banesto.
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firms in our analysis, we next exploit data on défarobabilities and implied ratings of
the listed companies, obtained from StarMine, edtef CDS spreads. This enables us
to extend our analysis to 105 firms for which sudiormation exists (out of 135 firms
in the market), that together account for 93% af tbtal daily trading volume, on

average.

The default probabilitiesdp) series are logit transformed as in Altman anddRij
(2004) according to the formulbln(dp/(1-dp)). We use the first difference of the
transformed default probabilities as the dependaniable to be consistent with the

previous baseline regression analysis.

The results, reported in column 1 of table 3, aomfihat before the ban, short positions
in medium-sized banks had a positive and signifiedfect on the changes of default
probabilities. An increase of 1% in the level obghpositions in medium-sized banks’
shares relative to their capital during the monblesore the ban would lead to an
average incremental percentage change of aroursfdiB their logit transformed
default probabilities (around 0.56% in the non-sfarmed default probability) over and
above the effect of global, sovereign and idiosgticrrisks. Additionally, we also find
a positive and significant effect of short posigan the other financial firms on their
default probabilities. This result reinforces three@btained for the medium-sized banks
as the last group of institutions consists of reddy small firms, as compared with the
big firms included in the Ibex 35. We do not findyasignificant effect for the other two
groups of firms considered (big banks and non-firels). The negative and low scale,
in absolute terms, of the effect from the laggednges in default probabilities reveals
the persistent nature of this variable’s deviatibosn its long-term average. As in the
case in which we use the change in CDS as the depewmariable, we find positive and

significant effects of the changes in the VIX Indexd the Spanish sovereign CDS,

° Based on market sources, the StarMine Structuredli€Risk model evaluates the probability that a
company will default on its debt obligations oviee hext one-year period. This model is an extensfon
the structural default prediction framework intradd by Robert Merton and uses the equity market
value, its volatility and liability structure. Fainis reason, we do not use the information refetoethe
equity market value of equity and volatility in orggression. We also exclude the change of the CDS
from the set of regressors. As the ban affectedaibonly big and medium-sized banks but to other
financials (insurance and financial services firths)t are now included in the sample, we also cbfar

the short positions (lagged one period) on theroreethe ban. The standard errors are clusteredry f

to produce unbiased errors.
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thus, suggesting that default probabilities weradp@lso positively affected by global
uncertainty and risk.

Besides the first difference in default probalahti we use the first difference in the
implied ratings reported by StarMine. In particulare assign value of 1 to rating
category AAA and so successively until the lashatategory in our sample, which is
CC and takes a value of 21. The use of first défiees means that an upgrade in the
rating category will take value +1 while a downgeradill take value -1. As this implies
that we are imposing a linear relation in the walues, we repeat the analysis using
two transformations of the rating category. Fivgg assign values that increase in one
unit for the investment grade category and twosufdt the junk grade category. Thus,
we assign values from 1 to 10 to ratings rangioghfAAA to BBB- and from 12 to 32
for the ratings ranging from BB+ to CC. This imglithat upgrades or downgrades in
the investment grade (junk grade) category aregasdivalues of +1 or -1 (+2 or -2),
respectively. Second, we assign value 1 for thagatin the investment grade category
and ratings ranging from 2 to 12 for the BB+ to {@Ghe junk grade category. That is,
the dependent variable will take value O indepetigeni the existence of downgrades
or upgrades in the investment grade category anor+1 depending on whether there
is a downgrade or upgrade in the junk category. &dtienation is performed for the top
50 firms with information on their implied ratingShe results for these three variations
of the dependent variable based on the impliedgadre reported in columns 2 to 4 of
table 3. Results are consistent with the ones tegdn column 1. In particular, an
increase of 1% in the level of short positions irdmm-sized banks relative to their

capital before the ban would raise the probabditg downgrade by almost 60%.

< Insert Table 3 here >

The results of this last exercise support andoimes cases, refine and supplement the
main arguments and observations put forward earlgpecifically, the evidence
supports the presence of a singular effect on énegpved credit risk of medium-sized
Spanish banks in response to the aggregate maeaeefal turmoil unleashed in July
2011. Furthermore, such an effect is found to bg x@bust to alternative measurement

strategies.
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4.2 The effect of the ban on credit risk

A first striking observation is that the averageesgls of CDS of the medium-sized
banks eased appreciably following the ban, afteers¢ weeks of sustained increases
(see figure 4). In effect, although their CDS couéd trading higher than those of
larger banks and non-financial listed companiesir ttiend clearly stabilised after the
ban. Indeed, the CDS spreads of both sets of flaamstitutions headed lower in the
first few weeks after the ban, while those of nmaficial corporations went on

accelerating for some weeks more.

< Insert Figure 4 here >

Indicators of spillover effects between the CDSSpanish government bonds and those
of the previous three groups of firms elucidats thcremental easing of medium-sized
bank CDS in the wake of the ban. In particularpfriigure 5 it can be seen that while
the sovereign CDS headed higher with some intaompt untii November, risk
contagion from the sovereign to the medium-sizedkbaore off appreciably once
restrictions on short sales began. The indicatocaitagion had been growing in
intensity since approximately one month beforeyidg the CDS of medium-sized
banks sharply higher in the intervening period. &sely, the contagion from
government bonds to the largest banks, which heelvlse intensified a few weeks
earlier, appeared largely unaffected by the banthadsame was true of the group of

non-financial corporations.

< Insert Figure 5 here >

To test statistically the hypothesis about the ibsatg power of the ban, we next
perform an estimation based on an event-study rdetbgy of the behaviour of the
CDS and the indicators of sovereign-corporate dsktagion for the three groups of
firms before and after the ban. A first importantegtion is the one concerning the
length of the sample period. As argued by BeberRemghno (2011), the net impact of
short-selling bans may be clouded by the inclusbmbservations that are far away
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from the inception date of the ban. Based on #figction, we assess the impact of the
ban by using information over a three-month percahtred on the date of its inception.
Specifically, we regress the first difference oé tihdicator of sovereign-corporate risk
contagion on three firm-group dummies that takeuvileie of one during the post-ban
period (one month and a half after the ban) and dering the pre-ban period (one
month and a half before the ban). We then run alaimegression replacing the
contagion indicator by the first difference in thgreads of the corporate CDS as the
dependent variable. The estimates are obtained) @irs with robust standard errors

and controlling by time and firm fixed effects.

Panel A of table 4 reports the coefficients of #ssimation while panel B contains the
estimated differences between these coefficiendicating whether the incremental
effect of the ban for the different firm groupssignificantly different from zero. The
null hypothesis to test in panel B is whether tfieats of the ban on the changes of the
indicator of contagion and the CDS spreads forfitse firm in the cells of the first

column are stronger (more negative coefficientapttine effect for the second firm.

< Insert Table 4 here >

The main result of the first regression (columnf panel A) is that after the ban there
was a significant (at a 5% significance level) éase in the credit risk contagion
indicator running from the sovereign to the grofipnedium-sized banks. This effect is
also negative, but not significant, for the largbanks and positive, not significant
either, for non-financials. In figures, the averatperease of the daily variation in the
sovereign risk contagion indicator correspondingh® medium-sized banks following

the ban was around 1.5 percentage points. The awuopaof the changes in the

contagion indicator spillovers after the ban fog thedium-sized banks with respect to
the other two firm groups reveals that the faliha intensity of the contagion effect was
significantly higher in the first firm group than the other two (see column 1 of panel
B). Thus, these estimates corroborate the intuitatined before coming from the

visual inspection of figure 5.

Regarding the effect of the ban on the CDS spreaddjnd a negative impact for the

three types of firms (see column 2 of panel A),chhinowever, is only significant (at a
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5% confidence level) in the case of the mediumesizanks. The average decrease of
the daily change in the CDS spreads of medium-dieatks after the inception of the
ban was around 10 basis points. This decreaseursdfto be significantly higher, in
absolute terms, than the ones observed for larg&sband non-financial firms (see

column 2 of panel B).

We finally analyze the effect of the ban on therspositions in non-financial firms, i.e.
those not directly targeted by this measure. Te #im, we perform some additional
exercises using information on short positions quarter around the inception dafe.
First, we regress the first difference in the shpwsitions of non-financial firms on a
dummy that takes the value of one during the pastjperiod to find a positive and
significant (at a 5% significance level) difference around 0.004 percentage points in
the ratio of short positions over capital ratiofveen short positions after and before
the ban. Given that there are no short positiomsany of the non-financial firms in the
sample, we next restrict our sample to the firnrswhich there are short positions. In
this subsample, the previous positive differengékct rises up to 0.01 percentage

points.

The previous results suggest the existence offaeffect in short positions that were
initially build up on the capital of financial ehéis to non-financial companies
following the ban on the former. Such a substitutffect could be consistent with the
idea that, to some extent, there was common uridgrgource of pessimism of short-
sellers affecting both financial and non-finandiains. According to this view, short
positions in companies of either group would benssmmewhat as substitutes as a bet
against such a common aggregate risk factor. Aralatandidate to proxy the latter is
the sovereign risk. Hence, we next check whethenettvas a stronger increase in short-
selling activity for certain types of non-financims according to their exposure to
sovereign credit risk. With this goal in mind, wglisthe previous dummy into two
variables depending on whether the contagion inolida above or below the median
level of the non-financial firms during the quarsound the ban. The corresponding
regression reveals that the variation in shortts is larger (almost twice) in the

firms that were more exposed to the sovereign Asitually, the dummy for the firms

% The estimates are obtained using Ordinary Leasia®s (OLS) with robust standard errors and
including fixed effects for each firm and day effec
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below the median level of contagion is not sigafitwhile the one for the firms above
the median level of contagion is significant at atgndard level of significance. In
particular, the average change in the levels oftspositions in the subset of non-
financial companies more heavily exposed to theesmgn risk increased by 0.012

percentage points after the ban.

Putting things together, from the previous resuislearn that the ban on short-selling
seemed to have unleashed a singular stabilisiregtefin the CDS of medium-sized
banks that would have taken place by partiallyasog these banks from the pressure
coming from the public debt market. Similar qudiute results are found for the case of
the two largest Spanish banks, although the ecananmd statistical significance of the

previous stabilising effect is significantly weakkan in the case of the smaller banks.

5. Market performance under the short-selling ban

In this section we supplement our previous analgtithe effects of the ban on short-
selling by providing some estimates of the impddhs measure on several dimensions
of market performance, including liquidity, tradinglume, returns volatility, price
discovery and excess returns. As a benchmark dagaimesh to assess the impact of the
ban on the previous variables, we take the grougpofpanies included in the lbex 35
that were not subject to the ban. As in section we exploit information from three

months centred on the inception date (except ®cHse of cumulative returns).

The panels of figure 6 contain the proxies usedajature the several market variables
of interest. To test for the statistical significanof the patterns shown therein, we
perform several event-study regressions. In pdaticuve regress the proxies for
volatility, liquidity, volume and returns on threimmies that refer to three different
groups of firms considered (large banks, mediureesizanks, and non-financial firms
included in the Ibex 35). These dummies take tHeevaf one during the post-ban
period and zero during the pre-ban period (i.e. mo@th and a half after the ban in
each case). These estimates are obtained as im BetdePagano (2011), using OLS
with robust standard errors and including fixedeef§ for each firm and day effects.
The coefficients of this estimation are shown ingd&A of table 5 while panel B reports
the differences for such coefficients and the sitpas indicate whether the incremental

effect of the ban is significantly different fronerm. The null hypothesis to test in panel
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B in the case of volatility and volume (relativelisisk spreads and returns) is whether
the effect of the ban obtained for the first firmaach cell of column 1 is significantly

higher (lower) than the effect for the second fimthe cell.

< Insert Figure 6 here >

< Insert Table 5 here >

Returns One first apparent effect of the ban is the adtpmance of financial

corporations’ shares relative to those of non-faianfirms included in the lbex 35, in

terms of the accumulated returns from the datbe@bin on (see top-left panel of figure
6). Also, prices seem to react differently depegdim the size of the banks in the
sample, with a longer-lived boost effect in theecafthe medium-sized banks (see top
left panel of figure 6). However, in any case tlsipve effect was a temporary one and
had faded considerably around two weeks afterrtbeption of the ban. Furthermore, as
revealed by the differences-in-differences estimatmntained in panel B of table 5, the
hypothesis that the ban had a significantly stroreffect on the banks, independently
of their size, than on the non-financial firms danrejected at a 1% significance level.
This result echoes those of Beber and Pagano (20d Boehmer, Jones and Zhang
(2011), both of whom fail to find a significant tisctive effect of short-selling

constraints on the price of the stocks affectethieyn vis-a-vis other stocks unaffected.

Volatility. The disparity found in the preceding sectioreimts of the unequal impact of
the ban on the various indicators of default riskneen large and medium-sized banks
carries over in terms of their volatility. Specdlly, while the average relative returns
volatility of the two largest banks was apparenilyaffected, that of medium-sized
banks died down considerably. As illustrated in tiye right panel of figure 6, the ban
had a strongly moderating impact on the price flatbns of medium-sized banks’
shares, whose volatility readings dropped belove¢haf the companies in the lbex 35
not covered by the ban. Conversely, the relativiatity of the largest cap banks
showed little variation. In fact, it increased tweeks after the ban and reached higher
levels than the ones observed around the incepfitime ban one month after this date.

The estimates in column 1 of panel A in table Snskimat following the ban there was a
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significant decrease in the volatility of the retsiof the medium-sized banks, that was
also perceived in the non-financial firms but nothe largest banks. The estimates in
column 1 of panel B in table 5 confirm that the leantributed to significantly dampen

the fluctuations in the returns of medium-sizedWsarelative to the other two groups of

firms considered.

Liquidity. One of the most visible consequences of the lmthe intense worsening of
the liquidity conditions of medium-sized banks. &peally, the bid/ask spreads of
firms in this group widened persistently after treset of the ban compared to those of
non-financial lbex 35 members (see lower left pasfeligure 6). Concretely, the ban
led to an average increase of around 0.17% and@®di4he relative bid-ask spread of
the medium-sized banks and non-banned firms, ré&gphBc In the case of the medium-
sized banks, the average relative bid-ask spreadOn&86% at the end of June 2011
(i.e. at the beginning of the sample period) andtlse increase following the ban was
around 50% of the level prevailing well before then. When compared to the other
two groups, the previous drop in liquidity was statally significant at a 1%

confidence level (see panel B of table 5).

Trading volumeThe previous fall in the liquidity of the sharelsmedium-sized banks
seems linked to a slump in these stocks’ tradidgnaes which fell to nearly 70% in the
weeks following the ban relative to the flow ofdes at the time of its inception (see
lower right panel of figure 6).The maximum drop in trading volumes from immediate
pre-ban levels was just over 40% in the case ofbdreking majors and 20% among
non-financial corporations. These post-ban diffeesnin trading volumes between firm

groups were statistically significant (see panelfBable 5).

Price discovery In tune with their deteriorating liquidity andatting conditions, the

speed of the price adjustment of medium-sized Isaogks was curtailed following the
entry of the ban. To estimate this effect, we daleuthe speed of share price
adjustment as the average difference (in percentageeen the first-order correlations
of the component of daily share returns that is explained by overall market

performance before and after the start of the Bamcretely, we compare the first-order

* The average value of the standardised turnovemwelin medium-sized banks in the quarter around
the ban was 0.9 units; being equal to 1.25 unit®rbethe inception of the ban and 0.60 after it.

Nevertheless, the variation in the volume of thedime-sized banks shares was remarkable in the two
previous periods. The volatility and the maximuniueafor the indexed volume were 2.35 and 30.73
(0.94 and 10.42) units, respectively, before (aftee short sales constraint.
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correlations for the 35 trading days before anératthe ban. Thus, a positive value
indicates deterioration in the price discovery pssin each category. In the case of
medium-sized banks the percentage change in thesl sfeshare price adjustment after
the ban is 8.4%. In the case of the largest bankisren-financial corporations, the

apparent loss of price information efficiency wasnsiderably less severe. The
percentage change in the speed of share pricetadinswas 1.6% and 2.4% for the

large banks and the non-financial corporationspeesvely. Thus, beyond these

differences across firm groups, we find support toe hypothesis that short sales
constraints hinder price discovery, which is a cammesult in the previous empirical

studies on this issue (see e.g. Bris, GoetzmannZand2007, Saffi and Sigurdsson

2011, Boehmer and Wu 2012 and Beber and Pagang.2011

6. Conclusions

This paper studies the main effects of the shdesdaan implemented in August 2011
in the Spanish stock market along two dimensiomsgantial stability and market

performance.

As regards the stabilising effects of the ban, wel fthat short positions were a
significant determinant of the spreads of the CD3$nedium-sized banks before the
ban. Subsequently, by weakening the contagion teff@ming from the sovereign risk,
the ban helped stabilise the probability of defailthis group of banks. By way of
contrast, we fail to find evidence of a significafiiect of short sales on the indicators of
credit risk for the case of the largest banks drel rton-financial firms listed in the
Spanish market before the ban. Likewise, the bah rbt convey a significant
stabilising effect on the credit risk indicatorsté largest banks. An interesting finding
is that following the ban on short sales in fin@hatocks the short positions in non-
financial companies rose significantly, which refed the presence of a common

market-wide risk factor that is embedded in theeseign CDS.

Interestingly, the previous asymmetry regardingeffect of the ban on the credit risk

indicators of the different firm groups does notesx to the case of stocks returns, in
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the sense that the ban did not give rise to sicamti differences in the returns of the
shares between the medium-sized banks, the larg&sband the non-financial
companies. Based on these findings, we argue lieag¢ffectiveness of a ban on short
sales aimed at supporting financial stability sddog better assessed against its power
to stabilise the financial resilience of the firtasgeted by the ban (proxied here through
their CDS spreads), rather than merely on the lzdisis effect on relative stock prices.

Nonetheless, the previous stabilising power oflthe came at the cost of a significant
decline in the liquidity, trading volumes, and grimformation efficiency of medium-

sized banks’ stocks. In short, such deteriorati@as significantly more intense than the
one caused in the rest of the stocks. This lastitresiggests a trade-off between the
effectiveness and the efficiency costs of this skelling constraint, in the sense that
the power of the ban to support the financial giterof a subset of banks unleashed
important damages in the liquidity, volume of tragliand price discovery of their

stocks.
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Appendix

The spillover or contagion effects are obtainedmfr@ variance decomposition
associated with aN-variable vector autoregression (VAR) following timethodology
employed in Diebold and Yilmaz (2012). These awthoeasure directional spillovers
in a generalised VAR framework that eliminatespbssible dependencies of results on

ordering. In particular, we first consider a coaagde stationarii-variable VAR (p)
p
X =) ® X +¢ (A))
i=1

where X, denote a vector of stationary changes in the OQ&asls anc ~ (0,%) is a

vector of independently and identically distributgidturbances such that the moving

average representation J§ = A¢,_,, where theNxN coefficient matricegy obey the
i=0

recursion A =®,A +®,A_, +...+® A_, with Ag an NxN identity matrix andA=0

p?’

for i<0. Thus, the error from the forecast ¥f at theH-step-aheadhorizon, conditional

and the variance-

H
on information available a1, can be expressed s, => A&,

h=0

H
covariance matrix of the total forecasting errocanputed asCov(é, ;) =Y AZA,",
h=0

where X is the variance-covariance matrix of the erromtér equation (A.1)¢, .

We rely on variance decomposition of the movingrage coefficients, which allows us
to parse the forecast error variances of eachhlariato parts attributable to the various
system shock¥: By means of this decomposition we can obtain tiepqrtion of theH-

step-ahead error variance in forecastiat is due to shocks ¥, 0j #i, for each.

We first compute the variance shares which arenddfias the fractions of thé-step-
aheaderror variances in forecasting due to shocks t¥;, fori= 1, 2,..., N and cross
variance shares, or spillovers as the fractionshefH-step-aheaderror variances in

forecastingX; due to shocks t¥|, fori, j =1, 2, ..., Nsuch that # j. TheH-step-ahead

forecast error variance decompositions are dermgef (H) , forH=1, 2, ...

2 The variance decomposition requires orthogonabvations but the VAR innovations are generally
contemporaneously correlated. The use of the gksedaVAR instead of the Cholesky factorisation
avoids using arbitrary ordering assumptions.
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o1y [EAaze
63 (H) = —= (A2)
eAZAE)

LN

o

=0
whereX is the variance matrix for the error vecigro; is the standard deviation of the

error term for thé™ equation, and is the selection vector with one as theslement

and zeros elsewhere. The sum of the elements oh eaw of the variance

N
decomposition table is not equal to 1, iEBijg(H)il. Each entry of the variance
j=1

decomposition matrix such that the elements of eashsum 1 as:
N 1G)
N
2,67 (H)
j=1

(A3)

This methodology is used to estimate the spilloustveen the sovereign and the
corporate CDS spreads. These spillovers show theedef variation in the changes of
the corporate (sovereign) CDS spreads which igdoetto the historical information of

the changes in the sovereign and the corporate SpipEads but to shocks (innovations)
in the changes of the sovereign (corporate) CD$®asl®. This indicator takes higher
values as the intensity of the contagion effectcivhs caused by the specific shocks of
the corporate (sovereign) CDS premium increasethdrextreme case in which there
are not spillovers from one CDS premium to the gthee indicator series is equal to

Zero.

28



Figure 1: Performance of stock marketsin the United Statesand the euro area®
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(1) The vertical line marks the start date of thersselling ban in Spain (12 August 2011).
(2) Five-trading days moving average.

Figure 2: Banks CDS and contagion between sovereign and financial risk*
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(1) The vertical line marks the start date of thersselling ban in Spain (12 August 2011).

(2) The figure shows the difference between thepeetentage change in banking sector CDS index (see
below) that is not attributable to their historigaflormation but to contemporaneous shocks in ssigar
credit risk, and the net change in the oppositectibn. The indicator is positive when the impatt o
sovereign risk shocks on financial risk indicatisriigher than vice versa. The banking sector Qiaigx

of each country responds to the average of the @DBs banks. The spillover on a given date is
calculated from available data for the 60 precediags. In addition, the series are filtered witBOaday
moving average. See Appendix for further detailshenmethodology.
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Figure 3: Short positions and stocks lending™?
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(1) The vertical line marks the start date of thersselling ban in Spain (12 August 2011).
(2) The “Banking sector” category refers to barmk&léd on the Spanish continuous market (SIBE), and
the “medium-sized banks” category to all the foiegaexcept BBVA and Santander.

Figure 4: CDS spreads of Spanish listed companies*
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(1) The vertical line marks the start date of thersselling ban in Spain (12 August 2011).
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Figure 5: Sovereign risk contagion in Spain*?
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(1) The vertical line marks the date the ban wa®duced in Spain (12 August 2011).

(2) The figure shows the difference between thepeetentage change in the CDS of the three grolips o
firms that is not attributable to their historigaformation but to contemporaneous shocks in sagere
credit risk, and the net change in the oppositectivn. The indicator is positive when the impatt o
sovereign risk shocks on companies risk indicatotsgher than vice versa. The CDS index for edch o
the three groups of companies is obtained as thege of the CDS spreads of the firms in each group
The contagion indicator on a given date is caleddtom available data for the 60 preceding days. |
addition, the series is filtered with a 30-day nmyviaverage. See Appendix for further details on the
methodology.
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Figure 6: Liquidity, trading volume, volatility and stock prices'
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(1) The X-axis is a time scale in which 0 marksstet date of the prohibition.

(2) Relative to the set of companies in the lbexi@6subject to the ban.

(3) The relative excess return of each group o eate is the average of the cumulative spreatab t
date in the daily returns of component corporatisrsus the average return of the Ibex 35.

(4) The volatility of each group on each date ikwated by reference to the average standard tivia
of the share returns of component corporationkémpreceding 22 trading days.

(5) Bid/ask spreads are calculated for each grauthe average ratio of the bid/ask spreads oflihees
prices of component corporations to the averagaskdspread of the group. Series are also filteviéu
the moving average of the last five trading session

(6) This indicator represents the cumulative surthef22 previous average daily trading volumeshef t
shares of firms in each group as normalised toat@Be time of the ban.
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Table 1: Effect of short positions on the CDS of Spanish listed companies before the ban

This table reports the effects of the short posgim the Spanish listed companies on the chamgdeir
CDS by the type of firm (medium-sized banks, labgeks and non-financials) before the ban (1 March
2011 — 11 August 2011). The coefficients for théeadb of the volume of short positions and the
additional controls are estimated on the basis fofeal effects regression with the standard errobaist

to heteroskedasticity and cross-sectional coraratiThe first column reports the effect of the shor
positions relative to capital and their incrememtiéct before the ban for each firm group. Theosdc
column reports the differential effects for theethrfirm groups for the period before the ban withou
being interacted with the short positions. Thedhiolumn reports the effect of the volume of stocks
lending relative to capital and their incrementtiée before the ban. All the variables are defired
percentages with the exception of the debt purchbgehe ECB which is defined in billions of eurds.
and * indicate whether the coefficients are siguaifit at a significance level of 1% and 5%, respeli
Standard errors are reported between brackets.
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Dependent variable&sCDS(t) Q) (2) 3)
.. 0.028* 0.037**
Short positions (t-1), total sample
(0.01) (0.01)
0.005*
Stocks lending (t-1)
(0.00)
0.003
Short posttions (t-1), non-financials before ban
(0.01)
-0.0001
Dummy non-financials before the ban
(0.00)
. . . -0.001
Stocks lending (t-1), non-financials before the ban (0.00)
. . . 0.017**
Short posttions (t-1), medium-sized banks beforme ba (0.01)
0.001
Dummy medium-sized banks before ban
(0.00)
. . . 0.003*
Stocks lending (t-1), medium-sized banks before ban (0.00)
-0.203
Short posttions (t-1), large banks before ban
(0.19)
-0.0001
Dummy large banks before ban
(0.00)
-0.001
Stocks lending (t-1), large banks before ban
(0.00)
-0.101 -0.103 -0.101
ACDS (t-1)
(0.06) (0.06) (0.06)
-0.006* -0.006* -0.007*
Stock returns (t-1)
(0.00) (0.00) (0.00)
0.002 0.002 0.001
Squared of stock returns (t-1)
(0.00) (0.00) (0.00)
0.008* 0.008* 0.008*
AVIX (t-1)
(0.00) (0.00) (0.00)
0.253** 0.255* 0.252**
ASpanish sovereign CDS (t-1)
(0.05) (0.05) (0.05)
. -1.45E-06| -1.37E-0§ -9.52E-07
ECB Bond purchases since 8 August 2011
(0.00) (0.00) (0.00)
0.0004** [ 0.0004** | 0.0004**
ACDS bid-ask spread
(0.00) (0.00) (0.00)
-0.0003 -0.0004 -0.0003
Constant
(0.00) (0.00) (0.00)
Fixed effects YES YES YES
Observations 3,767 3,767 3,547
Number of companies 17 17 17
Adj. R-squared 0.11 0.11 0.11
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Table 2: Effect of short positions on the CDS of Spanish listed companies several months befor e the inception of the ban
This table reports the effects of short positiamghie Spanish listed companies on the change=in@DS distinguishing by the type of firm (mediwgized banks, large
banks and non-financials) and the number of mohtfere the ban (from one to four months). The ¢oieffits for the effects of the short positions dhe additional
controls are estimated on the basis of a fixedceffeegression with the standard errors robusteterbskedasticity and cross-sectional correlati@riumn 1 (Baseline)
reports the results for the regression in colunof table 1. Columns 2 to 5 report the incrementfdce on short sales during the last month (seamaidmn), two months
(third column), three months (fourth column), andrf months (fifth column) before the ban. All thariables in the table are in percentages. ** atndicate whether the
coefficients are significant at a significance lese1% and 5%, respectively. Standard errors epented between brackets.

Dependent variabl&ACDS(t) Baseline N=21monthh N=2months N =3 months N = sihe

0.028* 0.003 0.005 0.012 0.019
Short positions (t-1), total sample

(0.01) (0.01) (0.01) (0.01) (0.01)
Short positions (t-1), non-financials during lastidnths before 0.003 0.032 0.022 0.013 0.006
ban (0.01) (0.02) (0.01) (0.01) (0.01)
Short positions (t-1), medium-sized banks durisg & months 0.017* 0.020** 0.020** 0.017** 0.018**
before ban (0.01) (0.01) (0.01) (0.01) (0.01)

-0.203 -0.132 -0.13 -0.137 -0.144
Short positions (t-1), large banks during last Nnthe before ban

(0.19) (0.20) (0.20) (0.20) (0.20)
Other controls YES YES YES YES YES
Fixed effects YES YES YES YES YES
Observations 3,767 3,767 3,767 3,767 3,767
Number of companies 17 17 17 17 17
Adj. R-squared 0.11 0.11 0.11 0.11 0.11
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Table 3: Effect of short positions on the default probabilities and implied ratings of Spanish listed
companies befor e theinception of the ban

This table reports the effects of the short pos#iin the Spanish listed companies on the chanmgéir default
probabilities and implied ratings distinguishinge thype of firm (medium-sized banks, large banks aod-
financials) before the inception of the ban (1 Ma2011 — 11 August 2011). The coefficients for ¢filects of the
volume of short positions and the additional costeye estimated on the basis of a fixed effegsession with the
standard errors robust to heteroskedasticity amkimpanel correlation. The first column reporte tffect of short
positions relative to capital and their incremeraéfect on the first differences of the logit tréorened default
probabilities for all the firms with available infoation, before the ban for the following four gpswof institutions:
medium-sized banks, large banks, other financiatk ron-financials. The second, third, and fourtlucms report
the differential effects on the first differencetb& implied rating and two variations of the inggliratings before the
ban for these four types of institutions. All thariables are defined in percentages with the eimemf the debt
purchased by the ECB, which is defined in billi@iguros. ** and * indicate whether the coefficigmatre significant
at a significance level of 1% and 5%, respectivBlandard errors are reported between brackets.

Dep. var.
Alogit I .
transformea Dep. var.Aimplied ratings(t)
PD
) 2 3 4
. -0.071 0.295 0.337 1.026
Short positions (t-1), total sample
(0.26) 0.338 (0.59) (1.33)
Short positions (t-1), non-financials bef{  0.010 0.324 0.431 0.987
ban (0.16) (0.17) (0.22) (0.56)
Short positions (t-1), medium-sized barjks0.254** 0.589* 1.194* 2.903*
before ban (0.07) (0.25) (0.50) (1.18)
Short positions (t-1), large banks befor¢  2.519 -1.383 -1.641 -4.686
ban (7.14) (2.57) (4.10) (9.22)
Short positions (t-1), other financials 0.628** 1.592** 3.296** 6.372**
before ban (0.15) (0.21) (0.41) (0.82)
. -0.222** -0.258** -0.258** -0.250**
ADependent variable (t-1)
(0.04) (0.01) (0.01) (0.02)
0.181** 0.508** 0.806** 1.850**
AVIX (t-1)
(0.03) (0.08) (0.13) (0.33)
) , 1.647** 3.198* 6.132** 13.910**
ASpanish sovereign CDS (t-1)
(0.50) (1.23) (2.16) (5.12)
. 4.41E-06 -5.61E-06| -3.97E-06 -2.34E-05
ECB Bond purchases since 8 August 201
(0.00) (0.00) (0.00) (0.00)
0.003 0.003 0.006 0.013
Constant
(0.00) (0.00) (0.01) (0.01)
Fixed effects YES YES YES YES
Observations 24,037 23,999 23,999 23,999
Number of companies 105 105 105 105
Adj. Rsquared 0.05 0.07 0.07 0.06

Table 4: Effects of the ban on CDS spreads and sover eign-cor por ate credit risk contagion
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This table reports the estimation of the effectgshef ban on the variations in the sovereign-
corporate credit risk contagion indicator for these firm groups (large banks, medium-banks,
and non-financial companies). The estimations eghta from a three-month period centered
at the time of the ban. The estimated parameterstamwn in Panel A. The dependent variable
of the regression corresponding to column 1 isfitisé difference in the contagion indicators
(in percentages). Column 2 contains the resultaiodd when the dependent variable is the
first difference of CDS spreads. The explanatoryaldes are the same in the two columns:
three dummies for the type of firm that take théugaof one during the post-ban period and
zero before. The estimates are obtained using @ngliheast Squares (OLS) with robust
standard errors and including fixed effects forhefian and day effects. Panel B reports the
estimated difference for the coefficients reporite@ach column of panel A and whether the
incremental effects of the ban for the three tygieigistitutions are significantly different from
zero. The null hypothesis to test in Panel B istivbethe effect of the ban obtained for the first
firm in each cell in the first column is signifidinstronger (more negative coefficient) than
the effect for the second firm. ** and * indicatéhether the coefficients are significant at a
significance level of 1% and 5%, respectively. 8tad errors in Panel A and p-values in Panel
B are reported between brackets.

ASovereign| A CDS
Panel A Credit Risk| Premium
Spillovers (%) (basis points)

_ * _ 3
Dummy medium-sized banks after ban 1.498 9.750
(0.76) (4.91)
Dummy large banks after ban -0.485 -1.999
(0.45) (3.05)
Dummy non-financials after ban 0.479 -2.103
(0.33) (3.21)
Constant 0.037 5.762**
-0.314 (2.08)
Fixed effects YES YES
Time effects YES YES
Observations 1278 1216
Number of companies 18 18
Adj. R-squared 0.01 0.02

A Sovereign A CDS
Credit Risk [ Premium
Panel B Spillovers (%) (basis points)
Ho (Diff of | Ho (Diff of
coeff <=0)| coeff <=0)

Diff of coefficients

Medium-sized banks - Big-sized banks -1.013* 7751
(0.05) (0.03)
Medium-sized banks - Non-financial| -1.976** -7.647*
corporations (0.01) (0.02)
Big-sized banks - Non-financial -0.964* 0.104
corporations (0.02) (0.52)
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Table5: Effects of the ban on the volatility, liquidity, volume and retur ns of the shares of large banks, medium-sized banks and non-financial firms

This table reports the estimated effects of the drathe stock’s returns, volatility, liquidity, anablume for three different types of Ibex 35 firiflarge
banks, medium-sized banks and non-financials). ddedficients of the estimation are shown in panellAe dependent variable in column 1 is the firm’s
daily stock returns. Column 2 contains the resuittined when the dependent variable is the reblistatility of the stock prices that is proxied means

of the square of the firm’s stock returns. The dejemt variable of the regression correspondingtonan 3 (liquidity) is the relative bid-ask spre&blumn

4 contains the results obtained when the dependeaible is the trading volume normalised to 10€hattime of the inception of the ban for all tivenk in
the sample. The explanatory variables are the sartee four columns: three dummies for the differgmpes of firms that take the value of one durtimg
post-ban period (one month and a half after thg bad zero before. The estimates are obtained Widmary Least Squares (OLS) with robust standard
errors and including fixed effects for each firndatay effects. Panel B of table 4 reports the dbfiee for the coefficients reported in panel A ather
the incremental effects of the ban for the thrgeesyof institutions are significantly different finazero. The null hypothesis to test in panel Bnia tase of
the volatility and volume (returns and relative-bigk spreads) is whether the effect of the banirddafor the first firm in each cell of the firsblamn is
significantly higher (lower) than the effect foetsecond firm. ** and * indicate whether the cog#ints are significant at a significance level & and 5%,
respectively. Standard errors in panel A and pe&lin panel B are reported between brackets.

Panel A Returns Squared returns Relative bid-ask Volume (&te df ban)
Dummy medium-sized banks after 0.01559** -0.00058** 0.00165** -1.06664**
ban (0.003) (0.000) (0.000) (0.170)
0.01786** -0.00014 0.00014 -0.49044**
Dummy large banks after ban
(0.006) (0.000) (0.000) (0.048)
, . 0.01486** -0.00033** 0.00041* -0.40786**
Dummy non-financials after ban
(0.003) (0.000) (0.000) (0.041)
0.03920** -0.00174** 0.00066 -0.43146*
Constant
(0.009) (0.000) (0.001) (0.172)
Fixed effects YES YES YES YES
Time effects YES YES YES YES
Observations 2308 2308 2308 2308
Number of companies 35 35 35 35
Adj. R-squared 0.02 0.03 0.06 0.06
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Panel B

Returns Squared returns Relative bid-ask | Volume (1 = date of ban)
Diff of coefficients H (Diff of coeff <=0) H (Diff of coeff >=0) H (Diff of coeff <=0) H (Diff of coeff >=0)
- - * Kk _ %
Medium-sized banks - Large banks 0.00227 0.00044 0.00151 0.57620
(0.649) (0.029) (0.000) (0.000)
Medium-sized banks - Non- 0.00073 -0.00025** 0.00124** -0.65878**
financials (0.386) (0.006) (0.000) (0.000)
Larae banks - Non-financials 0.00300 0.00019 -0.00027 -0.08258**
g (0.299) (0.802) (0.995) (0.008)
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