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returns.  We also find that the impact of short interest, institutional holdings, event-day market 
returns and event-day industry returns on short squeeze is more significant after the SEC’s 
adoption of Regulation SHO in 2005.  Taken together this evidence suggests that the capital 
constraint of short sellers and the short sale constraint of individual stocks are key determinants 
of short squeezes.   
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1. Introduction  

According to the SEC: 

“The term ‘short squeeze’ refers to the pressure on short sellers to cover their positions as a 

result of sharp price increases or difficulty in borrowing the security the sellers short.  The rush 

by short sellers to cover produces additional upward pressure on the price of the stock, which 

then can cause an even greater squeeze.”1   

Short squeezes are taken as a stylized fact by the investment community.  It is commonly 

cited in the news media as a reason for sharp price increases.  Searching under the key word 

“short squeeze” over the period of January 1995 through December 2009 on Factiva yields over 

25,000 hits; assets mentioned in these articles as exhibiting short squeezes range from individual 

stocks to commodities, to foreign currencies, and even to the equity market as a whole.  Traders 

have gone so far as to develop a trading signal called “cushion theory” based on the potential 

occurrence of short squeezes.  Cushion theory  predicts that the price of a stock rises with the 

short interest in that stock, especially if the short interest rises above twice its daily trading 

volume.2  Hedge funds and institutions design trading strategies to take advantage of short 

squeezes using cushion theory.3   

                                                 
1 See the SEC website: http://www.sec.gov/spotlight/keyregshoissues.htm. 
2 Cushion Theory implies that a stock's price must rise if many investors are taking short positions in it because 
those positions must be covered by purchases of the stock. Technical analysts consider it particularly bullish if the 
short positions in a stock are twice as high as the number of shares traded daily. This is because price rises force 
short sellers to cover their positions, making the stock rise even more. - Barron’s Dictionary of Finance and 
Investment Terms, 7th edition, 2006. 
3 Merrill Lynch is reportedly developing such strategy. See “Short-Sellers May Lift Small Stocks --- Two Strategists 
Bet Practice Will Create a Floor or Allow Shares to Rise Even Higher” April 5th, 2004 WSJ. 
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However, to the extent that academics have studied short interest, contrary to the cushion 

theory, these studies report a robust negative relationship between short interest and short-term 

future returns (see for example, Figlewski and Webb (1993), Senchack and Starks (1993), 

Asquith and Meulbroek (1995), Dechow et al. (2001), and Desai, Ramesh, Thiagarajan, and 

Balachandran (2002)).  These studies have not explicitly sought to explain whether short 

squeezes occur.  Indeed, our research of the academic literature uncovered no studies that 

empirically identify the frequency and magnitude of short squeezes.4  The prevalence of short 

squeezes referenced in the popular media and the absence of systematic evidence of short 

squeezes in academic studies give rise to the question of whether short squeezes are the 

Sasquatches of financial markets – phenomena that are much discussed but never seen.   

In this paper we attempt to systematically document evidence of short squeezes in individual 

equities. In a sample of 26,343 events where liquid stocks experience a one-day return of 15% or 

more5, we find that, after adjusting for risks, the next day price reverses by an average of -0.30%.  

Moreover the magnitude of next day price reversal generally decreases with short interest and 

event returns; when both short interest and event return are the highest, stocks experience the 

largest price reversal of -3.25%.  For stocks with low short interest, prices on average increase by 

a small but insignificant amount the next day.  We also find a stronger price reversal among 

stocks with lower institutional holding, a proxy for binding short sale constraint (Nagel (2005) 

                                                 
4 D’Avolio (2002) studies a different kind of short squeeze where the borrowed stocks by short sellers are called 
back by their original owner. 
5 Illiquid stocks are actually more likely to be bound by the two necessary constraints.  Moreover, in the unreported 
results, we find the effect of squeeze to be stronger for illiquid stocks. However, these stocks also have wide bid-ask 
spreads, which muddle the effect of short squeezes. For this reason, we choose to focus on liquid stocks to have a 
clear measure of the squeeze impact.   
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and Asquith, Pathak, and Ritter (2005)).  Additional tests show that, all else equal, the next day 

price reversal is stronger following the adoption of SHO, an exogenous shock that tightened the 

short sale constraints.  We interpret these findings as being consistent with short squeezes: a 

sharp price increase squeezes short sellers out of their positions, adding more demand pressure 

and pushing price even higher. When the pressure of squeeze is lifted, price reverses back to its 

fundamental.  The squeeze is more severe if more investors are under tighter capital constraint, 

and short sale constraint is binding on a stock that arbitrageurs cannot short the overpriced stocks 

to remove the mispricing.   

One alternative explanation for the price reversal in heavily shorted stocks following a sharp 

increase in price is the correction of overvaluation in these stocks: heavily shorted stocks are 

considered overvalued by investors to begin with.  With sharp increase in price, investors may 

feel they are even more overvalued, and the price reversal reflects the increased negative 

sentiment on those stocks.  To check if the negative sentiment gets stronger after the large price 

increases on those stocks, we calculate the changes in short interest before and after the news.  

We find short interest drops after the event even after controlling the possible mean reversion of 

short interest on heavily shorted stocks.  The decrease in short interest is not consistent with the 

increase in negative sentiment but consistent with short squeezes.   

Another alternative explanation of the price reversal is the correction of investors’ 

overreaction to good news.  Previous studies suggest that investors overreact to both good and 

bad news (see for example, Chan (2003) for overreaction to good news and Veronesi (1999) for 

overreaction to bad news).  If high short interest is a proxy of the condition that investors’ 
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overreaction is most severe, we expect larger price reversals on heavily shorted stocks following 

both good and bad news.  Testing the impact of short interest on a sample of events with bad 

news, we find that short interest have no effect on next day return on these events.  This suggests 

that high short interest is not a proxy of investors’ overreaction.  It is however consistent with 

short squeeze.  The reason is that, high short interest, a proxy for binding short sale constraint, 

can cause mispricing only on good news.  On the arrival of bad news, some investors could be 

forced out of their long positions due to margin calls and, thereby, pushing prices below their 

fundamental values, arbitrageurs can buy the underpriced shares and push prices back.  Since 

binding short sale constraint does not affect arbitrageurs’ ability of buying shares, the mispricing 

will not stay unexplored.   

We also test whether our results can be explained by confounding news, i.e., the release of 

negative news following the initial good news.  We perform a Factiva news search on the event 

day and the day after the event for all 190 stocks whose event day return and short interest are in 

the top decile of our sample.  After excluding events with confounding news, we still find strong 

next day price reversals, which suggest that our results are not driven by confounding news.   

Finally, we conduct an intra-day analysis on stocks with the highest event-day return and the 

highest short interest to check the length of a typical short squeeze.  Based on the intraday price 

movement, we find that short squeezes are not lengthy events: they last a day and half on average.  

Upon the arrival of the good news, we observe price increases steadily for about a day and half; 

the subsequent correction last for about half a day, where price drops consistently.  Once the 

correction is over, price oscillates in a narrow range with no visible trend.   
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How important is short squeeze on short sellers’ mind?  One might argue that the fear of 

short squeezes is overrated given our result that the cost of short squeeze is only a small fraction 

compare to the value of the news that triggers it.  This argument, however, does not consider that 

with the widespread awareness of short squeezes, the observed short interest level already 

reflects short sellers’ concerns of the probability of a short squeeze occurring.  In this sense, 

short sellers will avoid stocks that are likely to be squeezed.  Therefore, our results on the 

prevalence and magnitude of short squeezes represent a lower bound of the true impact of short 

squeezes.   

To estimate the true cost of the short squeezes, we need to perform our tests under a 

controlled environment where investors are not aware of the potential occurrence of short 

squeezes, such that they short stocks freely without worrying about short squeezes.  This ideal 

condition of course does not exist in reality; however there are close enough cases where 

investors believe that the chance of short squeeze on a stock is so low that the ex ante expected 

cost of short squeeze is close to zero.  One of such example is the short squeeze on one of the 

largest and most liquid blue chip stock in Germany – Volkswagen (VW).   

On Sunday, Oct. 26th of 2008, investors are caught by surprise of Porsche’s announcement 

that it effectively raised its stake on VW to 74%, despite having denied the plan previously citing 

the 20% stake held by State of Lower Saxony implies that "the speculation of going to 75 percent 

overlooks the realities of the shareholder structure of VW.” 6  The block holding of Porsche and 

Lower Saxony reduces the total float of VW to about 6% of its outstanding shares, less than the 

                                                 
6 See “Short sellers make VW the world's priciest firm” on Oct 28, 2008 by Sarah Marsh, Reuters. 
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12.8% reported short interest on the day before the announcement.  The price of VW increased 

147% on Oct. 27th, and another 82% on Oct. 28th before dropped 45% on Oct. 29th (See the 

appendix for a comparison of the cumulative return of VW and the DAX index for the relevant 

time period).  We are the first to acknowledge that the VW squeeze is just one anecdotal event; 

and incidences of short squeezes on stocks that are considered ex ante to be short squeezes free  

are probably too rare to assemble a large enough sample.  Nevertheless, the Volkswagen case 

shows how large the actual cost could be even in a large liquid stock if short sellers fail to 

consider the cost of being squeezed.   

By presenting evidence of short squeezes, our paper sheds light on the low short interest 

puzzle.  D’Avolio (2002) reports a baffling result that on one hand, the aggregate short interest 

level is only about 1.5% of the total market value; 7 on the other hand there is plenty of supply of 

shares for lending from the stock loan market.  One could argue that the low short interest ratio is 

not necessarily a puzzle: if stock prices are fairly valued, there is no need to short except for 

hedging purposes.  Thus the 1.5% total short interest could mean that the aggregate hedging 

demand is 1.5% of the total market value.  However, Lamont and Stein (2004) document that 

during the internet bubble period, the total short interest declined as the NASDAQ index 

approached its peak, and they concluded that “arbitrageurs are reluctant to bet against aggregate 

                                                 
7 As part of our study, we calculated the aggregate short interest over the last several years. The aggregate short 
interest is generally trending up in recent years, in particular during the 2008 financial crisis. However, even at its 
peak (June of 2008) the aggregate short interest was only 3.46% of the total market value. Following the height of 
the financial crisis the aggregate short interest declined substantially from this peak; in December of 2009 it was 
only about 2.24% of total market value. 



7 

 

mispricing.”  Our study provides an explanation of the reluctance of short: the fear of short 

squeezes.   

The fear of short squeezes has implications on the persistence of market anomalies. An 

essential ingredient to explain the persistence of market anomalies is limits to arbitrage. There 

are many theories regarding the mechanisms that cause limits to arbitrage.  One of such 

mechanism suggested by Shleifer and Vishny (1997) is that capital constraint can hinder 

arbitragers’ ability of taking large positions and, thereby, give rise to limits to arbitrage. Capital 

constraint, however, does not necessarily deter an arbitrageur from taking a large position.  For 

example, a random liquidity shock could force an arbitrageur to unwind his positions 

prematurely; however if the arbitrageur does not expect additional cost for the premature 

unwinding, he will not take smaller positions.  [22:50:01] maomiaimama: In fact, one could 

argue that the only case for an arbitrageur to take a smaller position is when he believes that all 

arbitrageurs are capital constrained.  The reason is that arbitrageurs only suffer from pre-mature 

exit if price deviates further away from the fundamental at the time of the forced exit. Such 

scenario is unlikely as long as some arbitrageurs are not constrained. This implies an unlikely 

scenario for limits to arbitrage where all arbitrageurs have binding capital constraints.  Our 

results suggest how capital constraints add limits to arbitrage under a much more plausible 

scenario – short squeezes.  When an arbitrager is facing capital constraint, irrespective of other 

arbitrageurs’ capital conditions, he will rationally take smaller positions or forgo an arbitrage 

opportunity if the cost of short squeezes is high.   
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Short squeezes also imply that we need to reevaluate the condition defining binding short 

sale constraints.  A considerable portion of the literature on short interest is either directly or 

indirectly related to Miller (1977), who argues that binding short sale constraint causes price to 

reflect the more optimistic valuation of investors under divergence opinions.  Binding short sale 

constraint is also argued to be the driven factor of certain market anomalies such as the size 

effect (Nagel (2005)).   

When considering binding short sale constraint, previous literature refers to one of the two 

conditions without exception: 1) insufficient supply of shares from the loan market and 2) 

prohibitive borrowing cost.  For example, Lamont and Thaler (2003) give vivid examples that 

the market fails to explore obvious arbitrage opportunity between parent company and its carve-

outs due to high borrowing costs.  However, studies from the stock lending market show that 

most stocks are easy to borrow and the net fee that investors have to pay (the borrowing costs 

minus the interests earned from the cash proceeds) is low if not negative (D’Avolio (2002)).  

Furthermore in cases where we used to think shorting stock is difficult such as IPOs, a recent 

study by Edwards and Hanley (2010) suggests that, in most IPOs, shares are shorted from the 

beginning of the first trading day, and a good portion of the newly issued shares can be and are 

being shorted.  Given these findings, it is hard to believe that the binding short sale constraints 

can be used to explain any persistent return anomaly as they seem to only apply to few isolated 

incidences such as the ones studied in Lamont and Thaler (2003).   

Our study on the cost of short squeezes helps to rethink the boundaries of binding short sale 

constraints.  For a short seller who needs to consider the possibility of short squeezes, the short 
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sale constraint can be effectively binding way before when there are no available shares to 

borrow.  Similarly, in the presence of short squeezes, the potential costs that concern short sellers 

could be far beyond the borrowing costs.  Understanding the boundary of short sale constraint 

helps to resolve the conflict of results about short sale constraints: direct studies from stock loan 

market show no evidence of binding short sale constraints while empirical tests based on the 

Miller’s (1977) theory provides plenty of evidence consistent with binding short sale constraints.   

Finally, our study should also be of interest to industry practitioners.  Our study shows that 

short squeezes are likely to hit short sellers at the worst moments: large returns on stocks 

combined with large market-wide and/or industry-wide returns.  These findings encourage 

caution for highly leveraged short sellers, even when managing a well-diversified portfolio.   

The remainder of this paper proceeds as follows: Section 2 derives the conditions for short 

squeezes.  Section 3 describes our data sources, sample construction and variable measurement.  

Section 4 presents our empirical findings, and Section 5 summarizes our findings and concludes.   

 

2. Conditions for short squeezes 

The SEC definition draws a clear blueprint for the mechanism of short squeezes:  short 

sellers are surprised by a sharp increase in stock price, presumably due to the release of positive 

news.  As his short positions sink, the short seller is pressured to either replenish his capital or 

exit his shorts.  If the short seller is capital constrained, he will either be forced out or, if not 

immediately forced out, may choose to exit in fear of further price increases that will force him 

out at an even worse price.  When many short sellers are all trying to cover their short positions 
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(by buying) at the same time, the surge in demand gives rise to a self-fulfilling prophecy that 

pushes the price even higher.   

This story implies an inevitable consequence of short squeezes: mispricing due to a 

temporary demand and supply imbalance.  A squeeze or forced exit of position is not of itself an 

interesting phenomenon: short sellers will be squeezed by stock lenders recalling their shares or 

by brokers’ margin calls.  When having a price impact, these exits become interesting, carrying 

implications for market efficiency and other phenomena such as low short interest and limits to 

arbitrage.  We therefore focus our study on the price impact of short squeezes.   

What are the conditions for a short squeeze that has a price impact? There are two types of 

short squeezes: one is the squeeze by share recall as studied in D’Avolio (2002), and the other is 

the short squeeze due to sharp price increases as described by the SEC.  The recall squeeze is 

unlikely to have a price impact because borrowers' decisions to recall are uncorrelated events; the 

forced exits caused by these recalls will, therefore, be uncorrelated and, thus, unlikely to create a 

surge in demand for the stock.  Indeed, D’Avolio (2002) reports that the average price on the day 

these recalls happens is lower and it is easy for short sellers to re-establish their short positions.  

So the recall squeeze does not represent a cost to the short sellers.   

A squeeze caused by a sharp price increase, unlike the recall squeeze, affects every short 

seller at the same time, and thereby creates simultaneous demand for the stock from many short 

sellers.  However, not all sharp price increases lead to short squeezes.  A necessary condition for 

a short squeeze to occur is that short sellers are capital constrained such that a precipitous price 

rise will force them out of their positions in response to margin calls, actual or potential.  As 
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short squeezes lift price above its fundamental value, raising the cost of exiting the position in 

the short term; a rational short seller will only exit his short position during a squeeze if he is 

forced to do so, that is when he is capital constrained and a margin call is imminent.   

Besides the capital constraint, another necessary condition for a short squeeze is the short 

sale constraint.  The capital constraint only creates demand pressure on the shorted stock when 

short sellers are forced out of their positions.  If there is enough supply to meet the demand, price 

could still be efficient.  In other words, during a short squeeze price rises above its fundamental 

value, making the shorted stock temporarily mispriced, which gives other short sellers who are 

not capital constrained the opportunity to exploit and correct the mispricing.  For the price to rise 

significantly above the fundamental value (even temporarily), the short sale constraint must be 

binding so new short sellers cannot enter the market to arbitrage away the mispricing.   

Based on the above discussion, we define short squeezes as the phenomenon of an asset's 

price rising above its fundamental value due to a demand shock from short sellers to buy back 

the asset to cover shorts due to capital and short sale constraints.  The above analysis suggests 

that a short squeeze will cause mispricing if and only if both capital and short sale constraints are 

binding.  We, thus, search for evidence of mispricing when both constraints are bidding.  

 

3. Sample and data 

In Section 3.1 we discuss the reporting mechanisms of short interest for stocks listed on 

NYSE, AMEX, and NASDAQ, and our short interest data source.  In Section 3.2 and 3.3 we 

discuss sample selection, variable measurement, and descriptive statistics.   
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3.1. Short interest data 

NYSE, AMEX, and NASDAQ member firms are required to report to the exchange, on a 

monthly basis, their short positions for all accounts in shares, warrants, units, ADRs and 

convertible preferred resulting from short sales.  Once the short position reports are received by 

the exchange, the short interest is then compiled for each security.  Member firms are required to 

report their short positions as of settlement on the 15th of each month or the preceding business 

day if the 15th is not a business day.  The reports must be filed by the second business day after 

the reporting settlement date.  Since it takes 3 business days to settle trades, the short interest 

number includes short sales that occurred 3 business days prior to the 15th of each month.8 The 

exchange compiles the short interest data and provides it for publication on the 8th business day 

after the reporting settlement date.  In general, monthly short interest reported by the three 

exchanges reflects the short interest level of each stock on the 12th of each month.   

Our short interest data come from two sources.  We obtained monthly short interest data 

from the COMPUSTAT Monthly Securities Database, which contains monthly short interest 

levels for all firms listed on U.S. exchanges beginning in 2003.  For 1995-2002, we obtained 

short interest data from the NYSE, AMEX, and NASDAQ exchanges.  Taken together, we 

obtained 934,583 firm-month observations of shares shorted for 1995-2009.   

3.2. The sample 

We define an event as a stock-day observation meeting the following three conditions: (1) 

the daily stock return is no less than 15% as reported in the Center for Research in Security 
                                                 
8 17 CFR Part 240, Securities Transactions Settlement; Proposed Rule, Securities and Exchange Commission, 
Thursday, March 18, 2004, Federal Register, Vol. 69, No. 53. 
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Prices (CRSP) daily stock file; (2) the stock is listed on NYSE, AMEX, or NASDAQ; and (3) 

the security is common share with a CRSP share code of 10 or 11.  These criteria produce 

249,774 events during the period of 1995 to 2009.  The event date is defined as Day 0, and the 

next trading day is defined as Day 1.   

We require that each event in our sample have short interest data available prior to the event.  

Given the reporting schedule of short interest on the NYSE, AMEX and NYSDAQ, we match an 

event that occurred on or after the 12th of each month with the short interest reported in the same 

month.  For an event that occurred prior to the 12th of each month, we match the event with the 

short interest reported in the month prior to the event month.  This procedure results in a sample 

of 211,489 events with their corresponding short interest data available.  Further, we require that 

each monthly short interest data is matched with the first stock-day event that occurred during 

the period from the 12th of the current month to the 12th of the following month.  This 

requirement further reduces the sample to 131,192.  These two procedures provide us with 

assurance that the monthly short interest reflects the short interest level of the stock on or prior to 

Day 0.   

To measure the abnormal returns of a sample stock on Day 0 and Day 1, we estimate the 

Fama-French-Carhart model parameters over the period 252 trading days ending 127 trading 

days before Day 0.  For stocks with less than 252 days return data available, we require at least 

100 daily returns data available.  The market index is the CRSP value-weighted portfolio.  This 

requirement reduces the sample to 129,232.   
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Finally, we exclude stocks that have an average price of less than $5 and an average market 

equity value less than the break point of the 10th size decile of NYSE stocks in the month prior 

to the event.  This procedure results in a final sample of 26,343 events.   

3.3. Variable measurement and descriptive statistics 

The short interest variable used in our analysis, SIV, is defined as the ratio of the number of 

shares shorted at the 12th of each month to the trading volume of the previous month (Woolridge 

and Dickinson (1994) and Ackert and Athanassakos (2005)).  We define short interest in relation 

to volume, rather than to total shares outstanding, because volume reflects actual trading and, 

thereby, is a proxy for the number of float shares, which is the total number of shares publicly 

owned and available for trading.  In contrast, the number of shares outstanding is not reflective 

of a stock’s actual float.  Thus, the SIV measure captures not only the level of shares shorted but 

also the difficulty for a short seller to buy back shares to settle his short positions.  The 

distribution of SIV is highly skewed.  For robustness, we winsorize SIV at the 5% level at each 

tail to control for extreme outliers.  Qualitative results of our analyses are not sensitive to the 

winsorization.   

We measure the liquidity of a sample stock by two variables: Size and Illiquidity.  Size is 

defined as the average market equity value in the month prior to the event; Illiquidity is defined 

as the price impact as in Amihud (2002).  To calculate Illiquidity, we first calculate a stock’s 

daily illiquidity as the ratio of its daily absolute return divided by the dollar trading volume of 

the stock on that day; we then take the average of the stock’s daily illiquidity measure in the year 

prior to Day 0.   
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We obtain the institutional holding data for each stock from Thomson Reuters’s s34 Master 

File.  We measure Institutional Holding at the fiscal quarter-end prior to Day 0, defined as the 

fraction of outstanding shares held by institutions in a stock.  We define Day 0 Market Return as 

the daily return of the CRSP value-weighted portfolio on Day 0, and Day 0 Industry Return as 

the Day 0 daily return of the portfolio including stocks that have the same 3-digit SIC code as the 

stock of the sample event.  In addition, we define Idiosyncratic Risk of a stock as the regression 

residual from the Fama-French-Carhart model estimation.  Bid/Ask Spread is the average of 

relative spread, calculated as the dollar spread divided by the average of the bid and ask prices, 

in the month prior to the event.   

In Table 1, we present key descriptive statistics for our sample of 26,343 events.  The mean 

(median) short interest are 3.28 (0.90) million shares and the mean (median) monthly trading 

volume is 26.80 (6.07) million shares.  The mean (median) SIV is 0.18 (0.11).  On average 

(median), Day 0 raw return is 21.08% (18.50%), followed by an average (median) -0.11% (-

0.61%) reversal on Day 1.  The average (median) market value of equity of the sample firms in 

the month prior to the event is around $1.73 (0.40) billion.  The average DGTW size rank, book-

to-market rank, and momentum rank are 2.25, 2.25, and 3.53, respectively.9 The sample firms 

have an average institutional holding of 54.44%.  The median Amihud illiquidity measure is 

1.43%, and the median idiosyncratic risk is 3.97%.  Finally, the mean (median) bid ask spread of 

our sample stocks is 1.32% (0.86%).   

 
                                                 
9 Size rank, book-to-market rank and momentum rank are obtained from the characteristic-based benchmarks from 
Daniel, Grinblatt, Titman, and Wermers (1997). 
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4. Results 

Section 4.1 provides the results of our basic analysis of the impact of capital constraint and 

short sale constraint on short squeezes.  Section 4.2 presents evidence that distinguishes short 

squeeze from two alternative explanations: over-valuation on heavily shorted stocks and 

overreaction to good news.  Section 4.3 provides further insights into the impact of capital 

constraints on short squeezes.  Section 4.4 presents our analyses to consider the impact of 

confounding events on short squeeze.  Section 4.5 presents our analyses of intraday stock price 

changes during a short squeeze.   

4.1. The impact of capital constraint and short sale constraint on short squeezes 

4.1.1. The measurement for the impact of short squeezes on stock price 

One difficulty in measuring the impact of short squeeze on stock price is the confounding 

effect: short squeeze is initially induced by positive news; it drives the price higher than the news 

would otherwise imply.  Without knowing the change in fundamental value implied by the news, 

it is hard to tell whether a large positive return on a stock is partly due to short squeeze and 

furthermore how much it is due to short squeeze.  To avoid model or measurement errors from 

measuring the fundamental value of the asset, we use the Day 1 reversal in stock price as the 

measure of the impact of short squeeze.  The rationale is that for stocks that experience large 

event return and short squeeze, we expect that their prices will revert to fundamental value once 

the squeeze is over; whereas for stocks that experience large return events but not a short squeeze, 

we expect that their prices do not revert.   
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4.1.2. The individual effect of the two constraints 

The SEC definition of short squeeze implies that stocks with larger one-day return and 

higher short interest are more likely to experience short squeeze.  Large short-run increase in 

stock price imposes capital constraint on41m n5short sellers by pushing the balance of their 

account closer to the maintenance margin.  High short interest indicate more short sellers are 

under the capital constraint therefore more demand for the stock; in addition, high short interest 

imply less shares available to borrow, making it difficult for arbitrageurs to exploit the 

mispricing by shorting the over-priced shares.  When both constraints are tightening a short 

squeeze is more likely to occur, and the tighter the constraints are the larger the impact of short 

squeeze on stock price.  Thus, we expect that the Day 1 price reversal, measured by the Fama-

French-Carhart-four-factor-model risk adjusted return, is more negative for stock-day events 

with larger Day 0 raw returns and higher SIV.   

In Figure 1, we sort our sample events into 10 groups based on Day 0 raw return and SIV, 

respectively, and present the average Day 1 risk adjusted return in each group.  The figure shows 

that Day 1 risk adjusted returns are almost monotonically decreasing with Day 0 raw return and 

SIV, suggesting that larger short-run increase in stock price and higher level of short interest are 

associated with larger impact of short squeeze on stock price.   

4.1.3. The joint effect of the two constraints 

The two-way independent sorts in Table 2 provide further evidence on the relation between 

Day 1 reversal, Day 0 raw return, and SIV.  We sort stock-day events into 100 groups based on 

Day 0 raw return and SIV independently.  In untabulated analysis, we find that our sample events 
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distribute evenly among the 100 groups.  Panel A of Table 2 reports the Day 1 risk-adjusted 

returns by the Fama-French-Carhart four-factor model.  Most of the significant negative Day 1 

risk-adjusted returns are concentrated in events with high SIV; for example, 6 out of the 10 

groups within the highest SIV decile have significantly negative Day 1 risk-adjusted returns.  

Moreover, the most negative Day 1 risk-adjusted return is in the group with both the highest SIV 

and Day 0 raw return (-3.25%, significant at 1%).  In contrast, for events with the lowest SIV, 6 

out of ten groups have positive Day 1 risk-adjusted returns and no group has significantly 

negative Day 1 risk-adjusted return.   

In Panel B of Table 2, we present the DGTW stock characteristic based adjustments.10  In 

each month, stocks are assigned rank of 1 to 5 based on their size, book-to-market ratio, and 

momentum factor.  125 portfolios are formed each month based on these ranks.  We calculate the 

daily returns of these portfolios by taking the equal-weighted average returns of each stock in the 

portfolio.  Then we calculate the DGTW characteristic adjusted return as the daily return of the 

stock minus the average return of the ranks matched portfolio.  Panel B shows that the results of 

DGTW adjusted returns are very similar to the Fama-French-Carhart four-factor adjusted return.   

Taken together, our findings suggest that the impact of short squeeze on stock price is the 

largest when both the capital constraint and the short sale constraint are binding.   

4.1.4. Multivariate analysis 

Our results of return reversal by single/double sort are adjusted for the Fama-French-

Carhart risk factors.  However, there are lingering concerns that our risk control is not sufficient.  

                                                 
10 The DGTW benchmark is available via http://www.smith.umd.edu/faculty/rwermers/ftpsite/Dgtw/coverpage.htm.   
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In particular, giving our sample are stock events that have extreme large one-day returns, 

illiquidity and mean-reversion in return could drive our results.  To address these concerns, we 

provide additional results to test the impact of capital constraint and short sale constraint by 

further controlling for size, illiquidity, bid-ask spread and idiosyncratic risk.  To do this we run 

multivariate regressions where Day 1 Fama-French-Carhart adjusted returns are cross-sectionally 

regressed on the Day 0 raw return, SIV, and the control variables.  These control variables are 

added to address the possibility that small and less liquid stocks have high bid-ask spread which 

makes our results unlikely to sustain in the presence of transaction cost, and further stocks with 

higher volatility are more likely to experience greater reversals irrespective of the short squeeze 

(Cox and Peterson (1994)).   

Results from the regression estimations are presented in Table 3.  Model 1 tests if high 

event return is negatively related to Day 1 risk adjusted return.  Model 1 shows that the 

coefficient on Day 0 raw return is significantly negative.  This finding is consistent with the 

notion that larger short-run increase in stock price imposes more severe capital constraint on 

short sellers and, thereby, induces larger short squeeze and correspondingly larger next-day 

reversal.   

Results for the control variables are generally consistent with the argument that stocks that 

have wider bid-ask spreads, higher volatility, and are less liquid are more likely to experience 

greater reversals.  However, the coefficient on size is negative and significant, suggesting that, 

ceteris paribus, larger stocks have larger reversals after large one-day gains in price.   
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In model (2), we test if high short interest is related to large day 1 return reversal.  We find 

that after control for size, illiquidity, bid-ask spread and idiosyncratic risk, the regression 

coefficient on SIV is significant negative.  This finding suggests that the impact of short squeeze 

on stock price is larger when short sellers are under tighter short sale constraint.   

In model (3), we use low institutional ownership as an alternative proxy for short sale 

constraint.  Prior literature shows that short sale constraint is more likely to be binding when 

institutional ownership is lower, as most stock lending programs are open to institutions.  When 

institutional ownership is low, there is less stock available for lending (Asquith, Pathak, and 

Ritter (2005) and Nagel (2005)).  The results are consistent with the effect of short sale 

constraint: the coefficient of 1-institutional holding is negative, albeit significant at the 10% level, 

indicating that the less shares available for lending to cover a short position, the bigger the 

impact of a short squeeze on stock price.   

4.1.5. A natural experiment 

In January 2005 SEC bans naked shorts under Regulation SHO.  The banning of naked 

short introduces an exogenous shock that tightens short sale constraints; this provides a natural 

experiment to test the effect of the two conditions for short squeezes.11  We hypothesize that the 

short sale constraint is likely to have greater impact on short squeezes when naked short sale is 

banned.  If naked short sell is allowed, even when the short sale constraint is binding, i.e., no 

share can be borrowed to short, new short sellers can do naked short without locating shares to 

                                                 
11 A regulation implemented on January 3, 2005 that seeks to update legislations concerning short sale practices. 
Regulation SHO established "locate" and "close-out" standards that are primarily aimed at preventing the 
opportunity for traders to engage in naked short selling practices.   
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borrow and, thereby, arbitrage away the mispricing due to the squeeze.  We investigate this 

effect of the tightening short sell constraint after the enactment of Regulation SHO in Table 3 

model (4) and (5).  SHO is a dummy variable that takes the value of one if an event occurred 

after January 1, 2005, zero otherwise.  Our main interests are the interaction term between SHO 

and SIV and that between SHO and 1-institutional holding.  We expect that the impact of short 

sale constraint on short squeeze is more significant after the adoption of Regulation SHO, or 

negative coefficients for these interaction terms.  Model (4) of Table 3 shows that the coefficient 

of the interaction term between SHO and SIV is significantly negative.  Model (5) further shows 

that the coefficient of the interaction term between after SHO and 1-institutional holding is 

significantly negative.  Together these findings suggest that the banning of naked short resulted 

stronger impact of short squeeze on stock price due to the tightening of short sale constraint.   

4.2. Alternative explanations 

4.2.1. Short squeezes or stock overvaluation? 

One alternative explanation of price reversal after good news on heavily shorted stocks is 

that investors have pretty negative sentiment regarding the valuation of these stocks that is why 

they have large short interest in the first place.  This negative sentiment is likely to strengthen by 

the large positive return on the stock.  The price reversal on the day after the large positive return 

could be a ramification of this extreme negative sentiment.   

To test this over-valuation theory against short squeeze, we calculate the change in short 

interest before and after the news.  If the over-valuation theory is true, we should observe an 

increase of short interest after the news reflecting the more pessimistic view on the stock by 
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investors.  If short squeeze is true, we expect a reduction of short interest after the news as some 

short positions will be covered due to the squeeze.  Table 4 reports the average after-event 

change in short interest as of the total number of shares outstanding for each of the 100 groups.  

We scale the change in short interest by number of share outstanding rather than the pre-event 

short interest because some pre-event short interest are close to zero that will greatly inflate the 

ratio of change.   

Panel A of Table 4 shows that the changes in the number of shares shorted scaled by the 

number of shares outstanding are significantly negative only in groups with the highest SIV.  

Moreover, these changes in shares shorted monotonically increase with Day 0 raw returns, 

further indicating that declines in shares shorted are significantly correlated with the price impact 

of short squeezes.   

Since all the highest SIV groups show increases in their short interest whereas all the lowest 

SIV groups show reduction in their short interest, this suggest that mean-reversion could be a 

reason that drives these changes in short interest.  An extreme example would be assuming that 

all the outstanding shares have being shorted in the highest short interest groups, then any change 

in the short interest on these stocks will be a reduction; similarly assuming that all stocks in the 

lowest short interest groups have zero short interest, then any change in short interest will be an 

increasing.   

To address this concern, we show in Panel B of Table 4 the abnormal changes in shares 

shorted.  To measure the abnormal change in short interest, we first rank all stocks (not just our 

sample events) with short interest data available into 10 groups based on their SIV in each month.  
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Then we calculate the average change in shares shorts scaled by shares outstanding in each group 

for each month.  The abnormal change in short interest of an event is defined as the change in 

short interest scaled by shares outstanding minus the average change in its SIV rank group in that 

month.  This adjustment controls for the mean reversion due to the high/low pre-event short 

interest.  Panel B of Table 4 shows that after adjusting for the “normal” changes, abnormal 

declines in short interest are also concentrated in groups with the highest SIV, and almost 

monotonically increasing with Day 0 raw returns.  These findings are consistent with the notion 

that short squeeze is concentrated in stocks with high short interest and large short-run increase 

in stock price and is associated with significant decrease in short interest.   

4.2.2. Short squeezes or overreaction to good news? 

Prior studies find that large changes in the prices of individual securities are typically 

followed by a reversal that partially offsets the original change, and they interpret such findings 

to imply that the stock market appears to have overreacted to Panel A represents the news (see 

for example, Atkins and Dyl (1990)).  Therefore, our findings of price reversal following large 

one-day gain in stocks with large Day 0 raw return, high level of short interest, and low 

institutional holdings can also be interpreted as evidence of overreaction.  In doing so though, 

one needs to argue that rather than being proxies of capital constraint and short sale constraint, 

Day 0 raw return, SIV, and institutional holding are correlated with factors (e.g. illiquidity) that 

trigger higher level of overreaction in individual stocks.   

We find this is not likely the case.  First of all, previous studies suggest overreaction can 

happen on stocks inefficiently priced; these stocks are typically small and/or stocks with poor 
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liquidity (Chopra, Lakonishok, and Ritter (1992) and Avramov, Chordia, and Goyal (2006)).  We 

find that size and liquidity are not particular low for the high SIV and high return group 

(unreported results).   

More importantly, one difference between short squeeze and behavioral biases driven 

overreaction is that the effect of the binding constraints on short squeeze is only applicable to 

good news events.  The binding short sale constraint should have no effect on bad news events: 

even the binding capital constraint can force some long investors sell their shares thus push the 

stock price below its fundamental value; there is no impediment for arbitragers to buy these 

underpriced shares and push the price back to its fundamental.  In this sense there is no “long 

squeeze”.  The behavior driven overreaction on the other hand can happen to both positive and 

negative news.  See, for example, Chan (2003) for overreaction to positive news and Veronesi 

(1999) for overreaction to negative news.  This asymmetric effect of the binding constraints on 

the types of news event allows us to differentiate short squeeze from overreaction.  If the next 

day return reversal to positive news is indeed caused by short squeeze due to the binding 

constraints, we expect the binding constraints could have no effect on events with negative news.  

If, however, our proxies of the constraints (Day 0 raw return, SIV, and 1-institutional holding) 

are correlated with factors that trigger higher level of overreaction, we expect that they should 

also be correlated with higher price reversal after large one-day price declining.  In particular, we 

expect more negative Day 0 raw return, higher SIV, and lower institutional holding are 

associated with larger price reversals following large one-day declines; as large negative Day 0 

return can result in higher mean reversion, and high SIV and low institutional holding can be 
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proxies for low liquidity (Woolridge (1994) and Mendelson and Tunca (2004)) and thus more 

overreaction.   

To test the implications of short squeeze versus overreaction, we run a similar test to what is 

reported in Table 3 but on negative news events.  We collect a sample of 18,210 large one-day 

price decline events that occurred during the period from 1995 through 2009.  A large one-day 

price decline event is defined as a stock-day observation that (i) has a daily return no larger than 

-15%, (ii) in the month before the event, the stock has an average price of more than $5, and (iii) 

in the month before the event, the stock has an average market equity value larger than the 10th 

decile break-point of NYSE stocks of the month.  We regress Day 1 risk adjusted return on Day 

0 raw return, SIV, and 1-institutional holding controlled for size, illiquidity, bid-ask spread and 

idiosyncratic risk.   

Table 5 presents our results.  The coefficient of Day 0 raw return is significantly positive, 

suggesting that the more negative the Day 0 raw return, the smaller the stock price reversal in the 

following day.  Further, the coefficient on SIV is both statistically and economically insignificant, 

suggesting that SIV is indeed a proxy for binding short sale constraint rather than a proxy for 

liquidity.  Finally, the coefficient on 1-institutional holding is negatively significant, suggesting 

that the lower the level of institutional holdings, the smaller the stock price reversal in the 

following day, which also contradicts the overreaction story.  Overall, results in Table 5 does not 

support the notion that Day 0 raw return, SIV, and institutional holding are proxies for factors 

related to the level of overreaction in individual stocks.  These findings provide further 
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confidence to our argument that Day 0 raw return is a proxy for capital constraint, and that high 

SIV and low institutional holding are proxies for short sale constraint.   

4.3. Additional impact of capital constraint on short squeezes 

The above analyses indicate that there is an economically and statistically significant return 

reversal in stock-day events with high SIV and large Day 0 raw returns.  However, these results 

do not suggest that all stock-day events with high SIV and large Day 0 returns are associated 

with significantly Day 1 return reversals.  In this section, we focus on providing additional 

insights into the impact of capital constraint on short squeezes, in particular, what additional 

factors can contribute to short squeezes.   

The capital constraint implies that when a short seller is already under tight margin 

condition, a sharp price rise in a stock is more likely to cause a squeeze on this stock.  If the short 

seller has just one short position and that position is his major investment, a large price 

appreciation on that short position will surely cause a tight margin condition.  However, this is 

rarely the case in reality.  According to Boehmer, Jones, and Zhang (2008), on average 74% of 

the daily short sell volume is contributed by institutions.  For the institutional short sellers, it is 

much more reasonable to assume that they have multiple short positions.  For a short seller with 

multiple short positions, we expect that a large market return on the event day will cause tighter 

margin condition as prices of all his short positions are likely to move up in tandem when the 

market experiences large return.  Moreover, large market return will cause stronger short 

squeezes, as large market return will impose tighter margin conditions on all short sellers that 

could drive up demand for the stock simultaneously from many short sellers.  In addition to this 
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market effect, we also expect an industry effect on capital constraint: the Day 1 reversals are 

more negative when the industry of the stock-day event also experiences large return on Day 0.  

This hypothesis comes from the fact that many institutions use industry based strategy to short 

stocks such as a sector rotating strategy or a market-macro strategy.   

We test these hypotheses using the multivariate regression framework.  The dependent 

variable is the Day 1 risk adjusted returns.  Our main interests are the interactions of SIV with 

Day 0 market return and with Day 0 industry return.  These interaction terms test the joint effect 

of both constraints.  Table 6 presents our results.  Model (1) reports that the coefficient of the 

interaction term between Day 0 market return and SIV is significantly negative, and Model 2 of 

Table 6 finds that the coefficient of the interaction term between Day 0 industry return and SIV 

is also significantly negative, suggesting that the occurrences and the magnitude of short squeeze 

are more sensitive to SIV when Day 0 market returns and Day 0 industry returns are larger.  

Further, Model (3) and (4) show that the interaction term between Day 0 market return and SIV 

and that between Day 0 industry return and SIV are more significant in stock-day events after the 

enact of Regulation SHO.  Taken together, these findings suggest that large market return or 

industry return together with large Day 0 raw return and high SIV imposes additional capital 

constraint on short sellers and are more likely to be associated with a short squeeze.   

4.4. Confounding effects 

One concern we have is whether our results is due to the confounding effect of subsequent 

news releases on Day 1; i.e., the release of negative news after the good news.  To check this 

possibility we do a Factiva news search for all 190 stock-day events whose Day 0 raw return and 
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SIV are in the top decile of our sample.  Table 7 presents the results: 124 events have positive 

news reported on Day 0 but no news reported on Day 1.  These positive news include new 

alliances, takeover offers, FDA approval, launches of new product lines, ratings upgrade, shares 

buyback, spinoffs, positive earnings surprises, and increases or initiations in dividends.  For 

these 124 events, the average Day 1 reversal is -2.79%, significant at the 1% level.  This finding 

suggests that confounding news on Day 1 is not the driver for the negative stock price reversal 

on Day 1.   

4.5. Intraday analysis 

Finally, we conduct an intra-day price analysis to check the average length of short 

squeezes.  For each stock, we first calculate a volume weighted average price for each 5 minutes 

interval starting from market open based on the intra-day trade data on that day from TAQ.  We 

then calculate the returns of each of the 5-minute interval based on these prices.  We then adjust 

returns by market return similarly calculated using the intra-day trading data of an ETF on 

S&P500 index (ticker: SPY) as proxy for the market.  To determining the length of short squeeze, 

we first have to pin-point the time of the arrival of the positive news as the starting point of short 

squeeze.  To do that, we find the 5-minute interval that has the largest return in Day 0 and use 

that as the time of the positive news arrival, and thereby the starting point of the short squeeze.  

We then align all stocks by their starting point of short squeeze and calculate the equal weighted 

average market-adjusted returns.  We cumulate these returns every 5 minutes up to a total of 234 

5-minute intervals or 3 trading days (the time between the previous close to next open is counted 

as one 5-minute interval).  For each 39 5-minute intervals, we mark it as half day passed.   
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Out of the 190 stock-events where both return and SIV are in the highest decile, we find 153 

stock-events with intra-day trading data on TAQ.  Panel A plots the cumulative average market 

adjusted return of the 153 stock-events.  The largest price jump is about 18% on average, and 

then price climbs steadily for a day and half until it peaks with a total return of 27%.  We 

consider this a day and half period as the length of squeeze.  After the peak, price drops steadily 

for half a day for about 4%.  We consider the correction of short squeeze is finished during the 

half-day period, after which price goes up and down in a narrow range with no visible direction.   

In Panel B of Figure 2, we report the intra-day price movement chart by excluding the 59 

stock events where we find positive news on Day 0 but no confounding news on Day 1 that we 

identified in the earlier section.  The results are essentially the same: it takes a day and half for 

the price to reach its peak and it takes roughly half day for the price to turn down and finish the 

correction of short squeeze.   

In Panel C of Figure 2, we report the 48 events where there is positive news on Day 0 but 

no confounding news on Day 1 and the largest return happens in the first 5-minute interval after 

the open of the market.  We do this to check whether the large gap of time between previous 

close to next open has different effect than a typical 5-minute interval as in Panel A and B we 

simply classify these gaps as one 5-minute interval.  Again the result is largely unchanged.   

Altogether, our results strongly suggest that short squeezes last a day and half before price 

reaches its peak and that the subsequent price correction happens almost immediately once price 

reaches its peak and finishes in half day.   
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5. Conclusion 

Short squeezes are taken as a fact by the investment community but receive little attention 

from the academic community.  In this study we provide the first systematic evidence of short 

squeezes in individual stocks.  We show that when both the capital and short sale constraints are 

likely binding (both price and short interest are high), a short squeeze ensues.  The stock price 

over run by an average of 3.25%, and this process lasts for a day and half.  In addition to 

showing the average impact and length of a short squeeze, we find that the impact of short 

squeezes is significantly correlated with event-day stock returns, short interest, institutional 

holdings, and event-day market returns and industry returns.  We also find that the impact of 

short interest and institutional holdings on short squeezes is more pronounced after the adoption 

of Regulation SHO in 2005.  These findings suggest that two conditions are crucial in fostering a 

short squeeze: (1) short sellers are capital constrained; (2) stocks are short sale constrained.   

Our findings have several implications.  First, our study sheds light on the low short interest 

puzzle.  Our study suggests that an important reason for low short interest and, thereby, limits of 

arbitrage is the cost of short squeeze.  As long as arbitragers has limited capital, they have to take 

into considerations of short squeezes when putting on short position by taking smaller positions 

therefore introducing limits to arbitrage.  Second, we show that there is a price reversal after 

large return events due to short squeezes.  This suggests that any study on behavioral 

overreaction to positive news needs to consider the effect of short squeeze in order to measure 

the behavioral effect more accurately.  Finally, our study shows that the expected impact of short 

squeeze is around 3.25%, significantly smaller than common belief forged from anecdotal 
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evidence.  Although the 3.25% cost due to short squeeze is not substantial for a short seller who 

is not highly levered, for a highly levered short seller this should be a great concern.   
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Appendix. The short squeeze of Volkswagen 

The appendix presents stock price changes of Volkswagen (VOW) and the DAX stock index (DAX) during the 

period of 10/1/2008 through 11/31/2008.   Prices are normalized to 100 by the closing price on October 1, 2008.   
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Table 1. Descriptive statistics 

This table contains descriptive statistics for a sample 26,343 stock-day events that occurred during the period of 

1995 through 2009. An event is defined as a stock-day observation that (i) has a daily return no less than 15%, 

(ii) in the month prior to the event, the stock has an average price of more than $5, and (iii) in the month prior to 

the event, the stock has an average market equity value larger than the 10th decile break-point of NYSE stocks 

of the month. Day 0 is defined as the date of the stock-day event, and Day 1 is the trading day next to Day 0. 

Short interest are the number of shares shorted as of the 12th of the month prior to the event. We obtained short 

interest data from COMPUSTAT for events after 2003 and from NYSE, AMEX, and NASDAQ for those prior 

to 2003. Monthly Trading Volume is the sum of the trading volumes during that month prior to the event. SIV is 

defined as short interest scaled by the monthly trading volume in the month prior to the event. Size is the 

average of the company's market value of equity in the month prior to the event. Size Rank, Book-to-Market 

Rank and Momentum Rank are obtained from the characteristic-based benchmarks from Daniel, Grinblatt, 

Titman, and Wermers (1997). Institutional Holding is obtained from Thomson Reuters’s s34 Master File. We 

measure institutional holdings at the fiscal quarter-end before the event quarter as the percent of outstanding 

shares held by institutions. Illiquidity  is defined as in Amihud (2002). We first calculate each stock’s daily 

illiquidity defined as the ratio of the daily absolute return to the daily dollar trading volume. The return to dollar 

volume ratio measures the percentage change in price per dollar trading volume, which essentially measures the 

price response to order flows. We calculate the illiquidity measure as the average of the stock’s daily illiquidity 

in the year prior to the stock-day event. Idiosyncratic Risk is the regression residual from the Fama-French-

Carhart model regressions. Parameters of the Fama-French-Carhart model are estimated using 252 trading days 

stock returns (the minimum estimation window is 100 days) ending 127 trading days before Day 0. Bid/Ask 

Spread is the average of relative spread, calculated as the dollar spread divided by the average of the bid and ask 

prices, in the month prior to the event. 

 

 

  

Variables N Mean Median 25th 75th Stdev
Short Interests (in millions) 26,343 3.28 0.90 0.22 2.94 9.11
Monthly Trading Volume (in millions) 26,343 26.80 6.07 2.23 16.80 131.05
SIV 26,343 0.18 0.11 0.04 0.25 0.20
Day 0 Raw Return (%) 26,343 21.08 18.50 16.37 22.49 8.78
Day 1 Raw Return (%) 26,343 -0.11 -0.61 -4.57 3.42 8.13
Size (in millions) 26,343 1725.95 404.99 200.54 971.65 8343.41
Size Rank 22,407 2.25 2.00 1.00 3.00 1.21
Book-to-Market Rank 22,407 2.25 2.00 1.00 3.00 1.37
Momentum Rank 22,407 3.53 4.00 2.00 5.00 1.59
Institutional Holdings (%) 25,806 54.44 53.02 29.55 76.16 32.07
Illiquidity (%) 26,343 26.30 1.43 0.32 7.34 196.27
Idiosycratic Risk (%) 26,343 4.33 3.97 2.81 5.43 2.22
Bid/Ask Spread (%) 26,234 1.32 0.86 0.33 1.75 1.72
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Table 2. Two-way independent sort by Day 0 raw return and SIV 

100 groups of events are formed from 26,343 stock-day observations. An event is defined as a stock-day 

observation that (i) has a daily return no less than 15%, (ii) in the month before the event, the stock has an 

average price of more than $5, and (iii) in the month before the event, the stock has an average market equity 

value larger than the 10th decile break-point of NYSE stocks of the month. The events are independently sorted 

in descending order into 10 groups based on Day 0 raw return and SIV. The table presents the average Day 1 

Fama-French-Carhart model adjusted returns in each group, defined as the average of Day 1 raw return minus 

the Fama-French-Carhart model predicted return. Parameters of the Fama-French-Carhart model are estimated 

using 252 trading days stock returns (the minimum estimation window is 100 days) ending 127 trading days 

before Day 0. Highlighted in grey are significant at 5% level at least. To calculate the DGTW characteristic 

adjusted return. In each month we assign 3 ranks each between 1 to 5 based on its market beta, size, and book-

to-market ratio to a stock. 125 portfolios are formed each month based on these ranks. We calculate the daily 

returns of these portfolios by taking the equal-weighted average returns of each stock in the portfolio and 

DGTW characteristics adjusted return is the return of the stock minus the average return of the ranks matched 

portfolio. 

 

 

 

  

Day 0 Raw Return High 2 3 4 5 6 7 8 9 Low
High -3.25 0.14 0.20 -0.03 -1.85 0.34 -0.08 -0.10 -0.17 -0.39

2 -0.77 -1.30 -0.82 -0.50 0.09 -0.85 0.11 -0.78 0.42 0.14
3 -1.15 -1.30 -1.08 -0.21 -0.54 0.38 -0.83 -0.17 -0.41 0.37
4 -0.75 -0.30 -0.66 0.26 0.33 -0.24 -0.63 -0.20 -0.16 0.80
5 -0.94 0.02 -1.11 -0.84 -0.71 -0.58 0.19 0.06 0.17 1.00
6 -0.80 -0.66 -0.44 -0.66 0.22 -0.34 0.13 -0.42 0.23 0.01
7 -0.99 -0.75 -0.28 -0.99 -0.35 -0.20 -0.25 0.06 0.11 -0.72
8 -1.08 -0.67 -0.30 0.02 0.84 -0.53 -0.39 -0.14 0.62 0.37
9 -1.51 -0.53 0.15 -0.06 -0.55 -0.27 0.64 -0.22 0.82 -0.48

Low -0.09 0.05 -0.85 -0.05 0.76 0.21 -0.44 -0.48 0.06 -0.06

Panel A. FFC-model Adjusted Day 1 Abnormal Return
SIV

Day 0 Raw Return High 2 3 4 5 6 7 8 9 Low
High -2.98 -0.48 0.27 -0.02 -2.05 0.47 -0.09 0.17 -0.10 -0.20

2 -1.34 -1.25 -0.97 -0.43 0.31 -0.54 -0.77 -0.65 -0.57 0.84
3 -1.41 -1.33 -0.94 -0.59 -0.73 0.35 -0.49 -0.34 -0.56 0.41
4 -0.82 -0.18 -0.86 -0.30 0.10 -0.31 -0.61 -0.20 -0.16 1.15
5 -1.28 -0.48 -0.91 -0.63 -0.61 -0.45 -0.21 -0.13 -0.33 0.58
6 -1.13 -0.58 -0.54 -0.67 0.29 -0.08 -0.25 -0.51 0.26 0.07
7 -1.06 -0.97 -0.21 -1.12 -0.67 -0.15 -0.25 -0.05 -0.49 -0.58
8 -1.42 -0.36 -0.43 -0.36 0.86 -0.77 -0.15 -0.04 0.38 0.24
9 -1.22 -0.81 -0.07 -0.43 -0.84 -0.36 0.65 -0.43 0.96 -0.66

Low -0.25 -0.28 -0.64 -0.06 0.61 -0.02 -0.32 -0.77 -0.06 0.47

Panel B. DGTW Characteristic-adjusted Day 1 Abnormal Return

* Highlighted in black is negatively significant at 5% level at least

SIV
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Table 3. Multivariate regression 

This table presents OLS regression results of Fama-French-Carhart model adjusted Day 1 returns on Day 0 raw 

return, SIV, 1-institutional holding, and other control variables. SHO is a dummy variable that takes the value of 

one if an event occurred after January 1, 2005, zero otherwise. All other variables are defined as in Table 1. 

Coefficients are presented with p-values in parentheses. Constants are included but not reported. ***, **, and * 

indicate two-tailed significance at 1%, 5%, and 10%, respectively. 

 

 

  

(1) (2) (3) (4) (5)
Day 0 Raw Return -0.027*** -0.029*** -0.029*** -0.029*** -0.030***

(0.000) (0.000) (0.000) (0.000) (0.000)
SIV -0.017*** -0.012***

(0.000) (0.000)
1- Institutional Holding -0.003* -0.000

(0.055) (0.970)
SHO 0.003 -0.018***

(0.132) (0.000)
SHO × SIV -0.012**

(0.025)
SHO × (1-Institutional Holding) -0.020***

(0.000)
Size -0.001** -0.001*** -0.001** -0.002*** -0.001**

(0.022) (0.001) (0.011) (0.001) (0.019)
Illiquidity 0.056 0.028 0.077 0.043 0.119

(0.830) (0.916) (0.782) (0.868) (0.670)
Idiosycratic Risk 0.025 -0.001 0.037 -0.001 0.008

(0.273) (0.954) (0.117) (0.961) (0.760)
Bid/Ask Spread -0.100*** -0.122*** -0.106*** -0.125*** -0.135***

(0.001) (0.000) (0.001) (0.000) (0.000)
Number of Observations 26212 26212 25676 26212 25676
Adjusted R-square (% ) 0.1 0.3 0.2 0.3 0.3
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Table 4. Changes in short interest 

100 groups of events are formed from 26,343 stock-day observations. An event is defined as a stock-day 

observation that (i) has a daily return no less than 15%, (ii) in the month before the event, the stock has an 

average price of more than $5, and (iii) in the month before the event, the stock has an average market equity 

value larger than the 10th decile break-point of NYSE stocks of the month. The events are independently sorted 

in descending order into 10 groups based on Day 0 raw return and SIV. The table presents changes in shares 

shorted between the month prior to the event and the month after the event scaled by the number of shares 

outstanding in Panel A, and abnormal changes in shares shorted in Panel B. We first rank all stocks with short 

interest data available into 10 groups based on their SIV in each month. Then we calculate the average changes 

in shares shorts scaled by shares outstanding in each group for each month. The abnormal changes in shares 

shorted of a stock-day event is defined as the changes in shares shorted scaled by shares outstanding minus the 

average change in shares shorted scaled by shares outstanding of the stock’s corresponding SIV rank. 

Highlighted in grey are significant at 5% level at least. 

 

 

  

High 2 3 4 5 6 7 8 9 Low
High -1.36 -0.52 -0.62 0.04 0.18 0.09 0.38 0.25 0.43 0.38

2 -0.93 -0.37 0.00 0.15 0.19 0.00 0.25 0.41 0.59 0.28
3 -0.63 -0.26 -0.36 -0.10 0.09 0.06 0.32 0.39 0.48 0.28
4 -0.59 -0.64 -0.19 -0.02 0.04 0.14 0.44 0.45 0.60 0.37
5 -0.54 -0.05 -0.22 0.24 0.19 0.25 0.35 0.26 0.31 0.31
6 -0.64 -0.42 -0.18 0.15 0.43 0.19 0.24 0.27 0.71 0.33
7 -0.31 -0.36 0.03 0.09 0.19 0.17 0.17 0.38 0.43 0.18
8 -0.43 -0.15 -0.15 0.22 0.15 0.28 0.39 0.30 0.40 0.34
9 -0.25 -0.24 -0.17 -0.10 0.27 0.19 0.20 0.31 0.38 0.23

Low -0.36 -0.41 -0.07 0.03 0.18 0.11 0.25 0.52 0.30 0.29

High 2 3 4 5 6 7 8 9 Low
High -1.17 -0.39 -0.56 0.09 0.27 0.09 0.37 0.26 0.44 0.37

2 -0.73 -0.20 0.12 0.21 0.26 0.01 0.26 0.42 0.60 0.28
3 -0.47 -0.01 -0.19 -0.06 0.15 0.07 0.32 0.39 0.49 0.28
4 -0.38 -0.45 -0.08 0.05 0.07 0.13 0.45 0.44 0.61 0.37
5 -0.37 0.13 -0.01 0.26 0.24 0.25 0.35 0.26 0.31 0.31
6 -0.39 -0.23 -0.06 0.19 0.47 0.17 0.24 0.26 0.70 0.33
7 -0.16 -0.21 0.15 0.16 0.23 0.18 0.17 0.39 0.43 0.18
8 -0.25 -0.02 -0.01 0.28 0.19 0.29 0.38 0.29 0.39 0.34
9 -0.18 -0.03 -0.06 -0.03 0.33 0.18 0.21 0.31 0.37 0.23

Low -0.23 -0.21 0.01 0.08 0.22 0.12 0.25 0.51 0.30 0.29

Panel A. Changes in shares shorted  scaled by shares outstanding (% )

Day 0 Raw Return

SIV

Day 0 Raw Return
SIV

Panel B. Abnormal changes in shares shorted scaled by shares outstanding (% )
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Table 5. Regression results explaining abnormal returns following large one-day price declines 

This table presents OLS regression results of Fama-French-Carhart model adjusted Day 1 returns on SIV, Day 0 

raw return, 1-institutional holding, and other controls for a sample 18,210 stock-day events that occurred during 

the period from 1995 through 2009. An event is defined as a stock-day observation that (i) has a daily return no 

larger than -15%, (ii) in the month before the event, the stock has an average price of more than $5, and (iii) in 

the month before the event, the stock has an average market equity value larger than the 10th decile break-point 

of NYSE stocks of the month. All other variables are defined as in Table 1. Coefficients are presented with p-

values in parentheses. Constants are included but not reported. ***, **, and * indicate two-tailed significance at 

1%, 5%, and 10%, respectively. 

 

 

  

(1) (2) (3)
Day 0 Raw Return 0.019** 0.019** 0.018**

(0.038) (0.037) (0.048)
SIV 0.000

(0.385)
1-Institutional Holding -0.010***

(0.000)
Size -0.001 -0.001 -0.001**

(0.169) (0.224) (0.022)
Illiquidity 0.142 0.140 0.112

(0.176) (0.181) (0.287)
Idiosycratic Risk -0.098*** -0.095*** -0.059

(0.006) (0.007) (0.115)
Bid/Ask Spread 0.467*** 0.488*** 0.478***

(0.000) (0.000) (0.000)
Number of Observations 18145 18144 17935
Adjusted R-square (% ) 0.8 0.9 0.8
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Table 6. The impact of market and industry returns on short squeeze 

This table presents OLS regression results of Fama-French-Carhart model adjusted Day 1 returns on SIV, Day 0 

raw return, 1-institutional holding, Day 0 market return, Day 0 industry return and other control variables. SHO 

is a dummy variable that takes the value of one if an event occurred after January 1, 2005, zero otherwise. All 

other variables are defined as in Table 1. Coefficients are presented with p-values in parentheses. Constants are 

included but not reported. ***, **, and * indicate two-tailed significance at 1%, 5%, and 10%, respectively. 

 

 

  

(1) (2) (3) (4)
Day 0 Raw Return -0.031*** -0.037*** -0.031*** -0.036***

(0.000) (0.000) (0.000) (0.000)
SIV -0.008*** -0.014*** -0.009*** -0.015***

(0.009) (0.000) (0.008) (0.000)
SHO 0.000 -0.000

(0.948) (0.977)
Day 0 Market Return 0.122*** 0.117***

(0.000) (0.000)
Day 0 Market Return × SIV -0.552*** -0.374**

(0.000) (0.048)
Day 0 Market Return × SIV × SHO -0.186

(0.284)
Day 0 Industry Return 0.139*** 0.126***

(0.000) (0.000)
Day 0 Industry Return × SIV -0.251*** 0.026

(0.001) (0.818)
Day 0 Industry Return × SIV × SHO -0.376***

(0.001)
1-Institutional Holding -0.004** -0.004** -0.004** -0.004**

(0.039) (0.042) (0.040) (0.034)
Size -0.002*** -0.002*** -0.002*** -0.002***

(0.000) (0.000) (0.000) (0.000)
Illiquidity 0.058 0.043 0.068 0.073

(0.834) (0.878) (0.808) (0.793)
Idiosycratic Risk 0.009 0.014 0.006 0.006

(0.704) (0.563) (0.817) (0.825)
Bid/Ask Spread -0.131*** -0.127*** -0.133*** -0.136***

(0.000) (0.000) (0.000) (0.000)
Number of Observations 25676 25675 25676 25675
Adjusted R-Square (% ) 0.5 0.5 0.5 0.5
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Table 7. News analysis of confounding effect 

This table reports Fama-French-Carhart model adjusted Day 1 return for 190 sample events that have the highest 

SIV (1st decile) and Day 0 raw return (1st decile).  Day 1 FFC adjusted return is the Day 1 raw return minus the 

Fama-French-Carhart model predicted return. Parameters of the Fama-French- Carhart model are estimated 

using a [-379,-127] event-window. Based on news search on Factiva, the 190 events are grouped into four 

groups according to whether the stock of the sample event has news published on Day 0 (Day 1) that might 

cause a positive (negative) shock to the demand of the stock. 

 

 

  

Event News N Day 1 Reversal
Day 0 News -2.73%

Day 1 News 7 -1.61%
Day 1 No News 124 -2.79%

Day 0 No News -4.38%
Day 1 News 5 -5.03%

Day 1 No News 54 -4.32%
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Figure 1. One-way sort by Day 0 raw return and SIV 

10 groups of events are formed from 26,343 stock-day observations. An event is defined as a stock-day 

observation that (i) has a daily return no less than 15%, (ii) in the month before the event, the stock has an 

average price of more than $5, and (iii) in the month before the event, the stock has an average market equity 

value larger than the 10th decile break-point of NYSE stocks of the month. The events are sorted in descending 

order into 10 groups based on Day 0 raw return and SIV, respectively. The figure presents the average Day 1 

Fama-French-Carhart model adjusted returns in each group, defined as the average of Day 1 raw return minus 

the Fama-French-Carhart model predicted return. Parameters of the Fama-French-Carhart model are estimated 

using 252 trading days stock returns (the minimum estimation window is 100 days) ending 127 trading days 

before Day 0. 
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Figure 2. Stock price changes surrounding stock events 

The figure presents market adjusted cumulative abnormal returns for events that have the highest decile rank of 

SIV and Day 0 raw return during the period from the largest price jump on Day 0 to 19.5 trading hours (almost 

two trading days) following the jump. Panel A presents 153 stock events that have intraday stock price 

information in the TAQ database. Panel B presents 94 stock events that (i) have intraday stock price information 

in the TAQ database (ii) have positive news stories that can be identified on Day 0 prior to the market opening 

and no news stories that can be identified on Day 1. Panel C presents 48 stock events that (i) have intraday stock 

price information in the TAQ database; (ii) have positive news stories that can be identified on Day 0 prior to the 

market opening and no news stories that can be identified on Day 1; (iii) the largest price jump on Day 0 

occurred in the first 5 minutes following the market opening.   

 

Panel A. Intraday price movement – 153 stock events 
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Figure 2 --- Continued 

 

Panel B. Intraday price movement – 94 stock events 

 

Panel C. Intraday price movement – 48 stock events 
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