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Abstract. This paper discusses the renewed short selling regulation (Regulation (EU) No 236/2012) in the European 

Union. The focus is on the provisions that deal with prohibiting short selling in exceptional market circumstances. The 

Regulation further enforces certain obligations to report and disclose short positions. It is concluded that banning short 

selling is not an effective tool to contain extreme price volatility. The difference-in-differences regression and repeated 

measures GLM were used to test whether short selling bans were successful in containing volatility of those Spanish and 

Italian stocks that were subject to two back-to-back prohibitions during the years 2011-2013. The results are consistent 

with the majority of previous research, suggesting that the effectiveness of short sale constraints in reducing volatility is 

limited at best. Furthermore, there are evidence of counterproductive effects: constraints on short selling may actually 

increase volatility as well as deteriorate liquidity. However, based on theory and previous studies, reporting and disclosure 

requirements shall be favored provided they improve market efficiency as well as supervisory work of regulatory bodies. 
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1. Introduction 

 

The financial crisis in 2008 initiated a global recession which eventually, but only partly contributed 

to the sovereign debt crisis in the Eurozone. It was argued in the Liikanen Report (2012) that 

these events (should) provide impetus for the legislative reforms concerning the financial and 

capital markets in the European Union. The group further emphasized that even though the 

reforms are, by nature, pre-emptive, the aim shall be in providing authorities such tools that would 

effectively control the already existing market disorders. The distinctive objective is to create a 

market infrastructure in which the efficient capital allocation would not be suppressed, but at the 

same time systemic risks could be monitored and managed properly in order to protect the 

economic stability of the Member States. In consequence, the European Commission has 
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proposed about 30 sets of rules since 2010 regarding the common financial and capital markets 

in the European Union (EU). The most essential reforms include the implementation of Basel 3 

framework into the EU banking regulation (CRD IV) as well as in further accordance with global 

collaboration the European Market Infrastructure Regulation (EU) No 648/2012 and Alternative 

Investment Fund Managers Directive (2011/61/EU), which provide comprehensive rules for over-

the-counter derivatives trading and for the business activity conducted by property, private equity, 

commodity and hedge funds. It is noteworthy though, that this type of reactive regulatory work 

should not be viewed as anything unique. As Dobravolskas and Seiranov (2011) address, the 

“regulatory reforms are reaction to market failures” and the evolution of regulation can be 

comprehended as a long regulatory cycle where “periods of tightened regulation are changed with 

lax regulation or deregulation”. Quite interestingly, the previous financial markets regulatory cycle 

in the EU from 1999 to 2004 also addressed issues such as supervision, supranational regulation 

and harmonized frameworks (Quaglia 2007), but was unable to provide sufficient systemic 

resiliency against the upcoming meltdown in 2008.  

Relevant to this paper, however, is the report “Model for a Pan-European Short Selling 

Disclosure Regime Regulation” by the Committee of European Securities Regulators (2010). In 

the immediate aftermath of Lehman Brothers collapse both the United States (US) Securities and 

Exchange Commission and the regulatory body of the United Kingdom (UK), the Financial 

Services Authority, had temporarily banned short selling in order to protect the markets and 

reduce downward pressure on prices. The ban covered 29 financial stocks in London Stock 

Exchange and - eventually - over 900 stocks in the US. Subsequently, 24 other countries enforced 

varying constraints on short selling between September and October in 2008. (Hansson and Fors 

2009; Beber and Pagano 2013). Following the diversified measures by regulatory bodies, CESR 

remarked in the report that market participants had been negatively affected by the numerous 

and varying rulebooks across market places while allowing other, usually larger institutional 

market participants to benefit from regulatory arbitrage. The report formed the basis for the 

legislative process that would eventually lead to the introduction of Regulation (EU) No 236/2012 

on Short Selling and Certain Aspects of Credit Default Swaps, which became fully applicable on 

1 November 2012. The regulatory ambition has been to (i) increase the transparency of short 

positions; (ii) strengthen the stability of sovereign debt markets; (iii) provide sufficient tools for 

authorities to intervene markets in exceptional times; and to (iv) ensure a proper coordination 

between national authorities and European Securities and Markets Authority (ESMA). 

The focus of this study is on the short sale constraints from both legal and empirical 

perspectives. First, the key provisions of the new Regulation regarding short sale constraints, 

reporting requirements and supervisory work are addressed. Secondly, theory on price formation 

and the impact of trading constraints is discussed. Lastly, the difference-in-differences regression 

and repeated measures GLM are applied to test whether the short selling bans conducted in 

Spain and Italy were successful in containing price volatility during the years 2011-2013. In 

contrast to a trading venue where only one-time intervention is observed, both Spain and Italy 

enforced two subsequent short selling bans on financial stocks following each other in a relatively 
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short period of time. This provides a research design where the same treatment (=short selling 

ban) is repeated twice on same patients (=financial stocks), allowing any repetitive intervention 

effect to be observed with higher degree of certainty. The success of these constraints is 

concluded by reflecting the empirical results against the arguments that were used to advocate 

the said measures. As the bans in Spain and Italy were explicitly justified by the excessive price 

volatility, a logical research problem is therefore to assess whether the bans issued by the 

regulatory bodies were successful in containing the volatility of those financial stocks that were 

concerned by the prohibitions. Subsequently, a conclusion of the necessity of such powers 

granted for market authorities is also drawn. 

 

2. The practice of short selling under new regulatory regime 
 

The first significant revision is the prohibition of naked short selling. According to Preamble 18 of 

the Regulation the “uncovered short selling of shares and sovereign debt is sometimes viewed 

as increasing the potential risk of settlement failure and volatility”, and in order to reduce such 

risks “it is appropriate to place proportionate restrictions on uncovered short selling of such 

instruments”. In consequence, the Regulation obliges to either borrow or to arrange the borrowing 

or have an arrangement with a third party that has confirmed that the securities have been located 

before entering into a short position. Thus, prohibition of naked positions applies equally to equity 

and sovereign debt instruments. Concerns regarding the stability of sovereign debt markets on 

one hand and the excessive sovereign debt of certain member states on the other have been 

highlighted since the escalation of European debt crisis. Due to the possible adverse impact on 

debt market stability, regulation now prohibits purchasing credit default swaps without having a 

long position in underlying sovereign debt instrument. Thus, sovereign credit default swaps shall 

be based on the insurable interest principle: only legitimate reason to enter into a CDS contract 

is to hedge against the default risk of the issuer, which naturally requires an ownership in the 

underlying security. Conversely, should a natural or a legal person buy a credit default swap 

without purchasing the underlying debt instrument first, it would be in his best interest that the 

issuer defaults.  

Further practical change is the obligation to report and disclose significant net short positions 

to national competent authorities (NCA) and to the public, respectively. Apart from exemptions 

granted for market makers and authorized primary dealers, the reporting requirement applies to 

every market participant, but in respect to a predefined threshold. A significant net short position 

in shares equals or exceeds 0.2 per cent of issued share capital. Notification obligation further 

applies to every 0.1 per cent change above the threshold. Respective initial thresholds in 

sovereign debt are set at 0.1 and 0.5 per cent. The former applies if the total outstanding issued 

debt does not exceed €500 billion, and vice versa. However, the threshold of 0.5 per cent may 

apply irrespective to the value of outstanding debt provided there is a liquid futures market for that 

particular sovereign debt. Moreover, additional incremental levels are set at 50 per cent of the 

initial threshold and shall be each 0.05 per cent change above the initial notification threshold of 
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0.1 per cent starting at 0.15 per cent, as well as each 0.25 per cent change above the initial 

threshold of 0.5 per cent starting at 0.75 per cent.  

The purpose of the reporting obligation is twofold. First, it enables ESMA to monitor market 

moves in general and large positions in particular, and in consequence manage risks that dwell 

within. Secondly, NCAs are required to disclose reported net short positions in shares in a 

comprehensive and easily accessible manner, which shall be expected to contribute to more 

transparent market fluctuations. The disclosure threshold is set at 0.5 per cent of issued share 

capital, and each 0.1 per cent move above the initial threshold in addition is further disclosed. 

Christophe et al. (2004) suggest that authorities should disclose more detailed and timely 

information on short positions as it would provide more accurate picture of the market sentiment, 

thus increasing the pricing efficiency. Based on trading data from 913 Nasdaq-listed stocks, they 

concluded that short sellers are information-oriented traders: results showed that abnormal short 

selling activity before the earnings announcement was significantly linked with the stock price 

reaction after the earnings went public, indicating a positive relationship between overvalued 

stocks and short sale volume.  

Lastly, the Regulation provides NCAs an authorization to enforce temporary bans or introduce 

other constraints of similar effect, provided it notifies ESMA beforehand, which then coordinates 

and implements the proposed measures. However, according to Article 28(1), ESMA is permitted 

to disregard any NCA and directly order emergency measures and conduct direct operational 

decisions anywhere in the European Economic Area. Intervention may only take place, however, 

if market conditions favor taking measures. Such conditions pose an apparent threat to the 

functionality of financial markets or to the stability of the whole or part of the financial system in 

the Union (“cross-border implications”). Interestingly, the European Court of Justice (ECJ) 

rejected the UK’s lawsuit in January 2014. In the case “C-270/12, United Kingdom of Great Britain 

and Northern Ireland v. Council of the European Union, European Parliament”, the UK argued 

that emergency powers handed to ESMA were illegal and that constraints on short selling have a 

negative impact on market efficiency. The ECJ ruled that the new powers were compatible with 

EU law, dismissing the legal case in its entirety. 

 

2.1 Which Circumstances Count as “Exceptional”? 
 

The legal mandate for the competent authority to prohibit or impose conditions to natural or legal 

persons entering into a short sale is provided in Article 20(2). Measures are further applicable to 

transactions concerning all financial instruments and transactions other than short sales, provided 

the pursued effect of the transaction is to confer a financial advantage in the event of a decrease 

in price or value of another financial instrument. In accordance with Article 20(1)(a), the definition 

of exceptional circumstances is proportional to the market preconditions that include adverse 

events or developments which constitute a serious threat to financial stability or to market 

confidence in one or more Member States. 

Article 24(1) of Commission Delegated Regulation (EU) No 918/2012 (referred to hereinafter 
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if not mentioned otherwise) supplements the Regulation with specific characteristics of adverse 

events and developments. They include any act, result, fact, or event that is or could reasonably 

be expected to cause serious financial, monetary or budgetary problems which may lead to 

financial instability concerning a Member State or a bank and other financial institutions deemed 

important to the global financial system; a rating action or a default by any Member State or banks 

and other financial institutions deemed important to the global financial system that causes or 

could reasonably be expected to cause severe uncertainty about their solvency; substantial 

selling pressures or unusual volatility causing significant downward spirals in any financial 

instrument related to any banks and other financial institutions and sovereign issuers deemed 

important to the global financial system; any relevant damage to the physical structures of 

important financial issuers, market infrastructures, clearing and settlement systems, and 

supervisors which may adversely affect markets in particular where such damage results from a 

natural disaster or terrorist attack; and any relevant disruption in any payment system or 

settlement process, in particular when it is related to interbank operations, that causes or may 

cause significant payments or settlement failures or delays within the Union payment systems, 

especially when these may lead to the propagation of financial or economic stress in a bank and 

other financial institutions deemed important to the global financial system or in a Member State. 

Lastly, additional consideration should take into account the violent intra-day price changes. 

Thus, should a price of a financial instrument fall significantly during a single trading day, the 

national competent authority is handed powers to prohibit or restrict short selling in order to 

prevent a disorderly decline in the price of the financial instrument (Article 23(1)). A liquid share 

is determined to experience a significant fall in price when close-to-close return yields -10 per 

cent or more. This applies to illiquid shares as well, provided the company is included in the main 

national equity index and is the underlying for a derivative contract traded in a trading venue. 

Otherwise a significant decrease in price is defined as 20 per cent or more for a share which price 

is €0.50 or higher, or the equivalent in the local currency. In all other cases, the daily decrease in 

value shall be 40 per cent or more to be considered significant. For sovereign and corporate 

bonds, increases of 7 and 10 per cent in the yield, respectively, are deemed to be significant falls 

in value (Article 23(2-3)).  

Quite interestingly, certain market conditions that would be later identified by the Regulation 

were already broadly taken into account in a public statement ESMA released on 11 August 2011. 

In it ESMA noted that the European financial markets had been very volatile in the preceding 

weeks and that the “developments have raised concerns for securities markets regulators across 

the European Union”. The following day Spain, France, Belgium and Italy prohibited short selling 

with several publicly traded financial and insurance companies. The bans were originally set to 

last either 15 days or until further notice. Belgium and France lifted the ban on 11 February 2012. 

France did not validate the decision, but Belgium pointed to the reduced market volatility. Greece 

had already banned short selling on 9 August 2011. The Greek regulator HCMC made the 

decision while taking into account the conditions prevailing in the Greek markets. After several 

extensions, the ban was eventually lifted on 15 July 2013. 
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However, the regulatory bodies in mainland Europe were not the first ones to implicate a 

relationship between high volatility and short selling. On 19 September 2008, SEC described the 

market conditions as a period of unusual and extraordinary market volatility, while it appeared 

that “unbridled short selling is contributing to the recent, sudden price declines in the securities of 

financial institutions unrelated to true price valuation.” A day earlier FSA justified its own ban by 

stating that the measurements would protect and stabilize the markets. The Chief Executive 

Hector Sants was quoted that “while we still regard short selling as a legitimate investment 

technique in normal market conditions, the current extreme circumstances have given rise to 

disorderly markets”. Australian market authority ASIC (2012) remarked how during the financial 

crisis countries around the world took steps to strengthen their financial systems due to the 

widespread concern that short selling was contributing to market volatility and putting enough 

pressure on market confidence to be systematically relevant to the global financial system and 

economy. 

 

2.2 Remarks on Price Discovery Process 
 

Among academics and market participants, the debate about trading constraints is partly 

preoccupied with interest on their impact on price discovery process and allocation of capital. 

Miller (1977) proposed that overvaluation of stocks follows circumstances where short selling is 

prohibited, yet investors hold heterogeneous beliefs on the stock’s fair value. Constraints on short 

selling only allow bullish or optimistic views to be reflected into security prices, provided that 

current shareholders are indifferent of owning that stock, while bearish investors who do not own 

shares cannot participate in trading. Boulton and Braga-Alves (2010) provided results consistent 

with Miller’s conclusion about the linkage between constraints and overpricing of securities. 

Hence, considering the previously discussed statements regulatory bodies released during the 

global wave of interventions, the following problematization of causality shall be assessed: either 

short selling is the reason and securities trading below their fair values the result; or securities are 

being aggressively shorted because their current market value does not correspond with the 

underlying fundamentals and future expectations.  

Under efficient market conditions, the first scenario seems unlikely. The effect of 

downward price manipulation would disappear due to the increased demand for the respective 

security trading at below its fair value. Baker and Wurgler (2006) interpret efficient markets as a 

competition among rational investors eventually leading to equilibrium in which prices equal the 

rationally discounted value of expected cash flows. The latter scenario is further supported by 

Diamond and Verrecchia (1987) who argued that due to the relatively high costs associated with 

short sales, only informed traders, and specifically those traders with bearish view, engage in 

short selling. Reed (2003) tested the Diamond-Verrecchia-model and provided results consistent 

to those by Diamond and Verrecchia. Werner (2010) points out to evidence on the negative 

relationship between changes in short interest and subsequent stock returns, suggesting that 

short sellers are at least somewhat rational participants whose decision making is based on 
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fundamental valuation. However, short selling serves other practical purposes as well. Namely, 

as hedging positions or portfolios, and as a part of market makers’ toolkit (Gregoriou 2012).  

On the contrary, several studies dismiss the assumption of perfect rationality. Biased 

investors’ decision-making is correlated with the rest of the markets, thus leading to irrational 

behavior (Huang et al. 2015). Lee et al. (2002) find excessive returns to be correlated with shifts 

in sentiment. They further conclude that bearish turnover in sentiment leads to increased volatility 

along with decreased future returns. Brown and Cliff (2005) also find a positive relationship 

between pricing errors and market sentiment; periods of high sentiment are followed by low long-

term future returns. Based on the presented evidence, a case could be made for the short selling 

prohibitions that took place in the aftermath of financial crisis. If during market turmoil herd 

behavior builds up and decision making among market participants becomes highly correlated, 

aggressive short selling may strengthen the excessive downward pressure, thus pushing the 

security prices below their intrinsic values for a considerable amount of time. Adverse effects are 

numerous, such as margin calls and enforced collateral sales, which would further deepen the 

pro-cyclicality effect.  

 

2.3 Market Effects of Short Selling Constraints 
 
The evidence regarding the relationship between short selling and volatility, liquidity and price 

efficiency is somewhat consistent. Charoenrook and Daouk (2005) provide results which point to 

less volatile aggregate returns as well as greater liquidity in the markets when short selling is not 

subject to restrictions. Stocks with higher short-sale constraints are affected by deteriorated price 

efficiency and vice versa; neither do relieved constraints lead to price instability or extreme 

negative returns (Saffi and Sigurdsson 2011; Bai et al. 2006; Boehmer and Wu 2013; McKenzie 

2012). Boehmer et al. (2013) and Beber and Pagano (2013) concluded that constraints reduce 

liquidity; this is particularly undesirable in a crisis situation where bid-ask-spreads are already 

large.  

Evidence indicating failure of the bans during the financial crisis and later in Europe during 

the years 2011 and 2012 have been provided by Saastamoinen and Suhonen (2013); Helmes et 

al. (2011); Lobanova et al. (2010); Boulton and Braga-Alves (2012). In addition, Bernal et al. 

(2014) concluded that all types of short sale constraints inflict negative impact on market efficiency 

and that no constraint is effective against price decline. However, they proposed that naked short 

selling prohibition is the least damaging one from the perspective of market efficiency.  

On the other hand, Chang et al. (2007) find less positively skewed returns as well as increased 

volatility for individual stocks coincidental to short sale volume. Furthermore, Lecce et al. (2008) 

and Setzu and Marchesi (2006) present evidence that suggest increased volatility in relation to 

short selling. Appel and Fohlin (2010) argue that short selling bans in 2008-2009 improved market 

liquidity. Bris et al. (2007) presented results that suggested less negatively skewed returns in 

countries where short selling was prohibited. They further propose that short selling bans may 

alleviate panic in the markets.  
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It is worth noting that the bans were targeted distinctly at financial stocks, which is suggestive 

of concerns on contagion of losses subsequent to liquidity run in a highly concentrated and 

interconnected network of financial institutions. The SEC press release on 19 September 2008 

further implicated those concerns as SEC suggested there was an essential link between the 

stock price and confidence in the financial institution and that institutions were particularly 

depended on the confidence of their trading counterparties in the conduct of their core business. 

Vitali et al. (2011) provide evidence on the global structure of the control network of transnational 

corporations. They further conclude that while the financial network is seemingly robust in a non-

volatile environment, in bad times firms go into distress simultaneously due to the contagion effect 

in a densely connected system. 

 
3. Did the two subsequent bans in Italy and Spain contain volatility? 
 
According to theory of government failure, poor public policies generate counterproductive effects, 

which lead to an environment that is more inefficient or otherwise non-optimal, vis-à-vis, to the 

preceding situation where the intervention did not take place (Datta-Chaudhuri 1990). Thus, good 

goals per se cannot be satisfactory if the costs exceed the benefits. Rent control, for instance, is 

suggested to distort the residential construction and lower the housing quality. The target (an 

affordable residential district) would be achieved but only with costs that are not being sufficiently 

compensated (Moon and Stotsky 1993). Interestingly, the Regulation clearly takes into account 

the necessity to compare benefits and costs before conducting any interventions: Article 20(1)(b) 

permits competent authorities to act only when the “measure is necessary to address the threat 

and will not have a detrimental effect on the efficiency of financial markets which is 

disproportionate to its benefits”.  

The SEC chairman Christopher Cox stated in an interview on 31 December 2008 that, quote, 

“Knowing what we know now, I believe on balance, the commission would not do it (short-sale 

ban on financials) again. The costs appear to outweigh the benefits.” Whether market authorities 

are affected by action bias during market turmoil is worth considering. Notable market panic could 

add further pressure simply to do anything in order to satisfy the action-seeking public. Should 

taking measures become the priority in itself rather than the actual outcome, it could heighten the 

risk of intervention’s “detrimental effects disproportionate to its benefits”.  

Although the methodical approach is similar to Saastamoinen and Suhonen (2013), only Spanish 

and Italian stocks are considered for they were “treated” twice in both countries, as explained 

earlier. The paper by Saastamoinen and Suhonen on the other hand studies the first (and one-

time) ban conducted in Spain, France, Belgium and Italy from 12 August 2011. The treatment 

indicator is defined in Table 1. The treatment indicator values 0 and 1 indicate non-treated and 

treated time periods, respectively. The timetable is split up in five portions using the exact dates 

each short selling ban was first introduced and later lifted in Spain and Italy. The non-treatment 

periods were composed to be as identical in duration as possible. 
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Table 1. Treatment indicator. 
 

 0 1 0 1 0 

Spain 01/02/2011 
11/08/2011 

12/08/2011 
15/02/2012 

16/02/2012 
22/07/2012 

23/07/2012 
31/01/2013 

01/02/2013 
31/08/2013 

Italy 01/02/2011 
11/08/2011 

12/08/2011 
24/02/2012 

25/02/2012 
22/07/2012 

23/07/2012 
14/09/2012 

15/09/2012 
31/03/2013 

 
 

Similarly to the above-mentioned paper, though, the possible treatment impact on price volatility 

is estimated on close-to-close prices; see Figure 1. The (potential) treatment effect. is observed from 

the post intervention difference-in-differences between the treated group A and control group B.  

 

 

 
Figure 1. (Potential) treatment effect observed from the post intervention difference-in-differences between 

the treated group A and control group B.  

 
 

3.1 Data and Methodology 
 

The data contain those stocks that were subject to the first ban in Spain and Italy. Stocks under 

the scope of the second ban were the same in Italy, but in Spain every listed company in the 

Madrid Stock Exchange was concerned. However, only those 16 stocks that were affected by the 

first ban are included. In addition, the Italian financial market authority CONSOB imposed a one-

day prohibition on four stocks on 27 February 2013, but this was not taken into account. A control 

group was formed with 30 non-treated Swedish, Finnish, Dutch, Irish, Slovene, Austrian, Maltese, 

Cypriot, German and Portuguese financial services companies in respect to a considerable 

market value as well as sufficient liquidity and trading volume.  
Due to the mergers and acquisitions the number of companies in the data did not remain 

constant. The following companies in Spain were delisted at some point between December 2011 

and August 2013: Banca Cívica, Banco de Valencia, Banco Español de Crédito, Banco Pastor, 

Caja de Ahorros del Mediterráneo. In Italy, Credito Artigiano was acquired by Credito Valtellinese 

in September 2012. Additionally, Bankia launched an IPO in June and the shares began trading 

on 20 July 2011. Banca Cívica went public on 21 July 2011. The number of observations (trading 
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days) for Bankia and Banca Cívica preceding the first ban totaled 17 and 16, respectively. The 

number of stocks in the control group remained the same. Due to the different treatment cutoff 

points at 𝑡𝑡𝑛𝑛 between Italian and Spanish markets, the average group volatility for control stocks 

is computed twice using both Spain’s and Italy’s exact dates, see Table 1.  
Stock’s daily log return r is calculated with close-to-close prices (adjusted with dividends and 

splits): 

𝑟𝑟𝑡𝑡 = ln � 𝑝𝑝𝑡𝑡
𝑝𝑝𝑡𝑡−1

�       [1] 

 

where 𝑝𝑝𝑡𝑡 denotes asset price at time t. 

The realized variance (RV) method is followed to compute the stock’s realized volatility as the 

sum of daily squared log returns. The stock’s average RV for each time period is further obtained 

by dividing the sum with the number of close-to-close returns: 

 

𝑟𝑟𝑟𝑟= 

𝑛𝑛
∑
𝑡𝑡=1

𝑟𝑟𝑡𝑡
2

𝑛𝑛
       [2] 

 

The average group RV for each time period is then computed by dividing the sum of mean 

RVs with number of companies belonging to that group in question:  

 

𝑅𝑅𝑅𝑅𝚤𝚤,𝑡𝑡������ = 

𝑛𝑛
∑
𝑖𝑖=1

𝑟𝑟𝑟𝑟𝑖𝑖

𝑁𝑁
  .     [3] 

 

Table 2 presents the average group RVs. Time period indicator values are as described in Table 

1. As noted earlier, control group volatility is estimated twice using both Spain’s and Italy’s exact 

treatment moments 

 

 
Table 2. Average group RVs. 

 0 1 0 1 0 
Spain .000420409 .001664344 .001262440 .002076911 .002330436 
Italy .000803200 .001699800 .004650600 .001834200 .000576400 
Control Spain .001321801 .001609780 .000928883 .000878727 .000911369 
Control Italy .001321801 .001614430 .000877246 .001214762 .000722796 
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3.1.1 Difference-in-Differences Framework  

 
The estimate of difference-in-differences between treatment and control groups after the 

treatment is obtained from 

(µ11 − µ10) − (µ01 − µ00),     [4] 

 

where µ𝑖𝑖𝑖𝑖 is the (mean) outcome of group i at time t. The dummy value 0 in subscript either 

denotes control group or pre-treatment period, and vice versa.  

 
 
 
Table 3. Volatility during bans.  

 SPAIN ITALY 
 First ban Second ban First ban Second ban 

(µ11 − µ10) .020292487 .010042306 .012888638 −.025367707 

(µ01 − µ00) .003765482 −.000834253 .003823385 .005235096 

D-D estimate .016527005 .010876559 .009065253 −.030602803 

 
 
 
 
As shown in Table 3, volatility in Spain exceeded the preceding period’s volatility during both 

bans. The time period under the second ban was less volatile in Italy compared to the preceding 

non-ban period. 

The treatment effect as the coefficient of the interaction 𝛽𝛽3 is obtained from the difference-in-

differences linear regression model: 

 

𝑦𝑦𝑖𝑖 =  𝛽𝛽0 + 𝛽𝛽1(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖) + 𝛽𝛽2(𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖) + 𝛽𝛽3(𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 × 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖) + Ԑ𝑖𝑖,  [5] 

 

where: 𝑦𝑦𝑖𝑖 = the treatment effect; 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 = 1 if in treatment group; 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑖𝑖 = 0 if in control group; 

𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖 = 1 if after the introduction of treatment; 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑖𝑖 = 0 if before the introduction of treatment. 

Baseline is the non-treatment time period which is followed by a period of short sale prohibition 

(Follow Up). The upper section of the table merely reports the number of companies in each group 

during time period i. Treatments effects for both Spain and Italy are shown in Table 4 and Table 

5, respectively. Neither treatment significantly reduced targeted groups’ volatility relative to the 

change in control group stocks; see Table 5.  
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Table 4. The treatment effects for both bans in Spain.  
 

 First Ban Second Ban 
 Baseline Follow Up Baseline Follow Up 
Control  30 30 30 30 
Spain  16 16 15 14 
Total 46 46 45 44 
R2  0.0256  0.0456  
 Baseline Follow Up Baseline Follow Up 
Control 0.001 0.002 0.001 0.001 
Spain 0.000 0.002 0.001 0.002 
Diff -0.001 0.000 0.000 0.001 
Diff-in-Diff  0.001  0.001 
Std. Error  0.001  0.001 
t  0.80  0.97 
P>|t|  0.428**  0.337** 
Notes. * Means and Standard Errors are estimated by linear regression. 
** Inference: *** p<0.01; ** p<0.05; *p<0.1 

 
 
 
Table 5. The treatment effects for both bans in Italy.  

 
 First Ban Second Ban 
 Baseline  Follow Up Baseline Follow Up 
Control  30 30 30 30 
Italy 29 29 29 29 
Total 59 59 59 59 
R-square  0.0210  0.0292  
 Baseline Follow Up Baseline Follow Up 
Control 0.001 0.002 0.001 0.001 
Italy  0.001 0.002 0.005 0.002 
Diff -0.001 0.000 0.004 0.001 
Diff-in-Diff  0.001  -0.003 
Std. Error  0.001  0.003 
t  0.68  -0.99 
P>|t|  0.500**  0.327** 
Notes. * Means and Standard Errors are estimated by linear regression. 
 ** Inference: *** p<0.01; ** p<0.05; *p<0.1 

 

 

3.1.2 Repeated Measures GLM 
 

In contrast to computing the average daily RV of control group stocks for each time period twice 

using both Spain’s and Italy’s exact intervention moments separately, the dates that divide control 

group data into five subsequent portions are redefined as to concurrently respond both Italian and 

Spanish time periods as inclusively as possible. It is thus important to address that “manipulating” 

data in this manner will produce at least somewhat inaccurate results. Table 6 shows the redifined 
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time periods, and Table 7 some descriptive statistics. The model omits those stocks that have 

missing values in either time period. Therefore N is constant for each group throughout the 

dataset. 
 
 
 
Table 6. Redefined time periods. 

Control 1 2 3 4 5 
Time Period 01/02/2011 

11/08/2011 
12/08/2011 
24/02/2012 

25/02/2012 
22/07/2012 

23/07/2012 
23/11/2012 

24/11/2012 
14/06/2013 

 
 
Table 7. Descriptive statistics for the redefined time periods. 

 Group Mean N 
Time 1 Spain .0003886263 13 

 Italy .0008225523 28 
 Control .0013218015 30 
    

Time 2 Spain .0008748838 13 
 Italy .0017307628 28 
 Control .0016144301 30 
    

Time 3 Spain .0011986207 13 
 Italy .0047757355 28 
 Control .0008772460 30 
    

Time 4 Spain .0021373749 13 
 Italy .0018406059 28 
 Control .0010071807 30 
    

Time 5 Spain  .0023304357 13 
 Italy .0005764257 28 
 Control .0007745044 30 

 
 

The following analysis includes one between-subjects factor “Group” with three levels (Spain, 

Italy and Control group) and one within-subjects factor “Time” with five levels (time periods 1 to 

5). The interest is on whether the difference between levels of Group is different when comparing 

within-subjects factor levels 2 and 1, 4 and 3 and 5 and 1. Contrast coefficients matrix of each 

possible pairwise comparison of Group levels is thus: 

 

𝐿𝐿 =

⎝

⎜⎜
⎛

1 −1 0
1 0 −1
0 1 −1
0 −1 1
−1 1 0
−1 0 1 ⎠

⎟⎟
⎞

, 
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where L1: (1) Spain (-1) Italy, L2: (1) Spain (0) Control, L3: (0) Italy (1) Control, L4: (0) Control (-

1) Italy, L5: (-1) Italy (1) Spain and L6: (-1) Control (0) Spain.  

For within-subjects factor Time, levels 2 and 4 notate the first and second bans, 

respectively. Interaction contrasts for Group levels and difference between levels 2 and 1, 4 and 

3 and 5 and 1 of Time are provided. Thus, for L2 “Time 2 v Time 1”: (2Spain - 2Control) - (1Spain 

- 1Control) =.000. The last contrast for the difference between last and first time period is merely 

anecdotal, as if whether there was a significant difference in volatility after two nearly consecutive 

prohibition periods vis-à-vis to the base point when no actions had been taken by the authorities.  

 
Table 8. Contrast results. 

Contrast  Time 2 v Time 1 Time 4 v Time 3 Time 5 v Time 1 
     

L1 Contrast Estimate .000 .004 .002 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) .000 .004 .002 
 Std. Error .001 .003 .001 
  Sig. .477 .161 .037 
 95 % Conf. for Diff. Lower Bound  -.002 -.002 .000 
 95 % Conf. for Diff. Upper bound .001 .009 .004 
     

L2 Contrast Estimate .000 .001 .002 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) .000 .001 .002 
 Std. Error .001 .003 .001 
 Sig. .741 .766 .017 
 95 % Conf. for Diff. Lower Bound -.001 -.005 .000 
 95 % Conf. for Diff. Upper bound .001 .006 .005 
     

L3 Contrast Estimate .001 -.003 .000 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) .001 -.003 .000 
 Std. Error .000 .002 .001 
 Sig. .187 .157 .710 
 95 % Conf. for Diff. Lower Bound .000 -.007 -.001 
 95 % Conf. for Diff. Upper bound .002 .001 .002 
     

L4 Contrast Estimate -.001 .003 .000 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) -.001 .003 .000 
 Std. Error .000 .002 .001 
 Sig.  .187 .157 .710 
 95 % Conf. for Diff. Lower Bound -.002 -.001 -.002 
 95 % Conf. for Diff. Upper bound .000 .007 .001 
     

L5 Contrast Estimate .000 -.004 -.002 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) .000 -.004 -.002 
 Std. Error .001 .003 .001 
 Sig. .477 .161 .037 
 95 % Conf. for Diff. Lower Bound -.001 -.009 -.004 
 95 % Conf. for Diff. Upper bound .002 .002 .000 
     

L6 Contrast Estimate .000 -.001 -.002 
 Hypothesized Value 0 0 0 
 Difference (Est. – Hypothesized) .000 -.001 -.002 
 Std. Error .001 .003 .001 
 Sig.  .741 .766 .017 
 95 % Conf. for Diff. Lower Bound -.001 -.006 -.005 
 95 % Conf. for Diff. Upper bound .001 .005 .000 
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Table 8 presents the contrast results. No statistical significance for the differences between levels 

of Group is found when comparing levels of “Time” of 2 and 1, and 4 and 3. However, for L2 “5 v 

1” a p-value of .017 is obtained: treated stocks in Spain traded in a more volatile situation as 

opposed to stocks in control group. In addition, a significant p-value is found for L5 (and therefore 

for L1), although the comparison is between two treated groups. Nevertheless, it is noteworthy 

that volatility developed to opposite directions in Spain and Italy when comparing time periods 5 

and 1.  

 
4. Conclusions 
 

The short selling bans of 2011-13 did not contain the price volatility of Spanish and Italian financial 

stocks that were subjected to trading constraints. Therefore, the target that market authorities had 

set for the interventions was not accomplished. The results are consistent with the bulk of previous 

studies on the usefulness of short sale bans to contain stock market volatility. Based on the 

findings of this and previous studies, ESMA and NCAs should maintain particularly strict criterion 

according for which to assess the necessity to conduct interventions in order to “correct” the 

markets. As the SEC chairman Christopher Cox stated earlier in this study, “the costs appear to 

outweigh the benefits”.  

However, evidence to support the actions taken by regulators are provided, for instance, by 

Brunnermeier and Oehmke (2014) who show that financial institutions are vulnerable to predatory 

short selling through enforced liquidation of long-term asset holdings following the withdrawal of 

depositors and short-term creditors. As the authors conclude, implications on the resilience of 

balance sheets may justify temporary restrictions on short selling of fragile institutions. It is also 

true that the approach of this study solely relies on daily closing prices and linear models, which 

lead to certain limitations. The alternative ways to assess the impact of short sale constraints 

have been provided by Bernal et al. (2014), Fung and Draper (1999) and Kolasinski et al. (2013) 

who focused on trading volume and bid-ask spreads, mispricing of index futures and the 

information content of prices, respectively. Further, as explained earlier, the generalized linear 

model was applied to time periods that did not reflect the actual treatment periods.  

Nonetheless, it is questionable whether short sale bans or other constraints of similar effect 

should be justified by excessive volatility for two reasons in particular: volatility is a subjective 

metric in a sense that market participants tolerate risk differently. Thus, it is impossible for a 

regulatory body to define an exact moment after which the market becomes too risky or too volatile 

for everybody or even for the majority of participants, yet the measures are collective in nature. 

Secondly, financial markets are not a closed system; if the risk level does not satisfy the risk-

averse person or entity, they are free to exit specific positions or markets in general, or not to 

utilize the possibility of free entry in the first place. 
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