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1. Executive summary 
The StarMine Short Interest (SI) Model is a stock ranking model 
for equities trading on U.S. exchanges that profitably ranks stocks 
based on the hypothesis that stocks with a high (low) number of 
shares shorted will under (out) perform. This new StarMine model 
generated annualized absolute returns of 13% and a risk-adjusted 
Sharpe ratio of 1.17 on equal-weighted long/short deciles from 
2004 to 2010. The StarMine SI Model intelligently normalizes 
short interest levels across companies of different market caps 
and accounts for well-known arbitrage strategies (merger and 
dividend) that could affect levels of short interest. Short interest 
data is combined with several Refinitiv data sets (ownership 
holdings data, mergers and acquisitions data, corporate actions 
and fundamental data) to produce the final model rankings.

StarMine Short Interest Performance

Figure 1: StarMine SI Model performance for top 98.5% of U.S. equities, equal-
weighted deciles.

2. StarMine Short Interest Model overview
The StarMine SI Model works well as a long-only model and also 
as a short-only model. StarMine SI performs well because the 
model is a sentiment model that proxies for buy-side sentiment 
using short interest data as reported semi-monthly by U.S. 
exchanges. Short sellers are efficient information processors 
(Engelberg, et al., 2010) with a value investing approach making 
a directional bet on the future stock price. Being value investors, 
short sellers are also not likely to short undervalued stocks. 
This means we can view a lack of short selling in a security as a 
value-based positive indicator. Notice in Figure 1 below that both 
the long and short deciles generate good returns, while the 
returns from a long/short portfolio have the desired improved 
risk characteristics. 

Figure 2 shows the Spearman rank correlation coefficient between 
StarMine SI and the forward one-month returns.

StarMine Short Interest IC

Figure 2: StarMine SI historical IC’s. IC is defined as the Spearman rank correlation 
coefficient between the month-end StarMine SI rank and forward one-month 
returns. 

A basic short interest signal can be generated by dividing 
shares short by shares outstanding for each security. StarMine SI 
improves upon the basic short interest signal by incorporating 
ownership holdings data as a measure of constrained borrow 
availability and removing shorting activity due to hedgers of 
merger activity and dividend payments.
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As seen in Table 1 below, StarMine SI outperforms the baseline 
model along both risk and return measures.

StarMine SI Baseline 
Model 

Annual Long/Short Spread Return 13% 9% 

Annual Sharpe Ratio 1.17 0.53

Table 1: StarMine SI performance compared to basic short interest model, U.S. 
securities in top 98.5% of market cap, 2004 to 2010, with monthly rebalancing. 
Portfolios are long/short decile portfolios. 

An important consideration when taking short positions using 
the StarMine SI Model, or any other model, is the risk of a 
short squeeze. A short squeeze is the feedback effect of short 
investors rapidly covering their short positions, causing a price 
rise that in turn forces further short covering and further price 
rises. To help investors address this risk, we have constructed 
the StarMine Short Squeeze Indicator (SSI), which is provided 
as a companion to StarMine SI. 

Due to the diversity of risk tolerances and investment horizons 
among investors, there is no universal agreement as to exactly 
what magnitude of price rise, over exactly what time period, 
constitutes a short squeeze. Therefore we have selected 
a general proxy for short squeezes that should satisfy most 
investors: rank of one-month draw-up in price. The  
one-month draw-up is the maximum expected price increase 
from the current close over the next 30 days. By calibrating the 
StarMine SSI against this relative measure, we enable investors 
to identify the securities with the highest squeeze risk for 
investment horizons up to 30 days.

The final StarMine SI score does not incorporate the StarMine 
SSI. This leaves the user free to use the StarMine SSI as either a 
risk measure or alpha measure in portfolio optimization. Looking 
at the StarMine SI score for a single company as shown below 
shows that the model score changes slowly over time, even 
though short interest data is released semi-monthly from the 
exchanges. The StarMine SSI also gives fair warning that even 
though there are strong indications that the price will continue 
to erode, there is a risk of price run-ups along the way. Figure 3 
shows the StarMine SI score rank along with the StarMine SSI 
rank for an example security. StarMine SI ranks are between 1 
and 100, with 1 being negative and 100 being positive. Note that 
while the StarMine SI rank indicated a favorable shorting situation 
existed over this time period, the StarMine SSI indicated the 
potential for sharp run-ups.

StarMine Short Interest Model Scores for MGM

Figure 3: StarMine SI score and StarMine Short Squeeze Indicator score for MGM, 
May 2008 to November 2008. A StarMine SI score ranges between 1 and 100, with 
1 being negative and 100 being positive. The StarMine SSI values also are between 
1 and 100, with 100 being indicative of high likelihood of one-month run-up in price. 
It is interesting to note that during this same time frame, the StarMine Relative 
Valuation (RV) Model rank increased from 20 to 80, showing that short interest is 
not highly correlated with valuation signals.

3. Background on short interest models
Several academic studies (Desai et al., 2002; Asquith et al., 
1995) document the short interest anomaly: stocks with high 
short interest experience significant abnormal negative returns. 
Dechow et al. (2001) show that short sellers are value-based and 
in general short stocks that are over-valued on a relative value 
basis. To cover short shares, the short seller is required to borrow 
shares from their broker. It follows, then, that a short interest 
model should account for the availability of shares that can be 
lent. We follow Asquith et al.’s (2005) lead and hypothesize that 
institutional ownership is a proxy for the supply of lendable stock. 

There are many theories as to why the short interest anomaly 
exists in the face of public information related to levels of 
short interest. We propose that this anomaly is a behavioral 
phenomenon. Our argument roughly follows Diamond and 
Verrecchia (1987). Based on the academic literature showing 
the profitability of following the short sellers and occasional high 
profile media mentions about short sellers and their successes, 
especially in the most recent financial crisis, we feel that there 
is a perception by investors that short sellers are good stock 
pickers. A recent paper by Engelberg et al. (2010) bolsters this 
hypothesis and makes the case that short sellers are efficient at 
processing public information and quickly identifying situations 
that will negatively impact stock prices. Because of the belief 
that short sellers are good stock pickers, investors use the level 
of short interest data to identify trades where short sellers are 
involved and then pile into those trades, which further depresses 
stock price. Thus, in some ways, this is a positive feedback loop 
which could break down if investors start to doubt short sellers’ 
ability to identify future underperforming stocks. 
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Shorting mechanics 
The shares short data comes from the NYSE, NASDAQ and 
AMEX exchanges. Twice per month (mid-month and end of 
month), the exchanges collect data on the number of shares that 
have been sold short and settled as of that date. The data is 
publically released approximately seven to 10 days afterwards. 
Refinitiv historical U.S. short interest data consists of NASDAQ 
data starting in 1999 and NASDAQ, NYSE and AMEX data starting 
in 2004. The prevalence of short selling in the U.S. has risen from 
an average level of less than 0.2% per stock in 1976 (DeChow, 
2001) to a peak of nearly 10% in late 2008. Figure 4 shows that 
the average level of short interest in U.S. stocks rose threefold 
from 2004 to 2007, but abated somewhat during the financial 
crisis of 2008. This historical rise is likely due to a combination of 
the increasing prevalence of long-short strategies and market-
neutral strategies, which hedge market risk by explicitly shorting 
individual stocks, as well as market cycle effects.

Median Short Interest for U.S. Companies

Figure 4: Historical level of short interest has trended up over time, before falling 
off in 2H2008. 

The mechanics of shorting require that the short seller borrows 
the stock from their broker. When the short seller then sells 
the stock in the market, the cash is held at the investor’s broker 
and the investor earns the cash rate of return on that cash. 
The broker charges a fee, called a rebate rate, to the short seller. 
If the stock is in short supply, the broker will charge a larger fee, 
which obviously reduces the returns expected by the short seller. 
StarMine SI exploits this fact to identify conviction shorts where 
short sellers borrow stock, even in the face of supply constraints 
as measured by institutional ownership. 

Different types of short sellers 
Not all short sellers are making directional bets on the future 
direction of the price of the stock. There are several investment 
strategies that use short selling as a hedge to control for stock 
price movements. These include: 

1.  Merger arbitrage: By purchasing shares in the company 
that is expected to be taken over (with the anticipation that 
market value will increase) and selling short shares in the 
acquiring company (with the anticipation that market value 
will decrease), an investor hopes to gain from both sides 
of the trade

2.  Convertible arbitrage: When an investor purchases a 
convertible bond, they hedge out the exposure to price 
fluctuations in the stock by shorting stock

These two classes of investment strategies are the primary 
drivers of “noisy” levels of short interest. The vast majority of 
the remaining short interest is due to value-oriented short sellers 
making directional stock bets. 

4. Construction of the StarMine Short 
Interest Model
The StarMine SI Model is constructed by taking the shares short 
from the U.S. exchanges and combining that data with shares 
outstanding data from Reuters Fundamentals, institutional 
ownership data from the Refinitiv Ownership database, M&A 
activity from the Refinitiv Deals database and dividend payments 
from Reuters Fundamentals. 

The goal of the model is first to augment the level of short 
interest with institutional holdings data and then to account 
for arbitrage shorting using dividend and M&A activity. 

Shares
Sold Short

Shares
Outstanding

Adjusted Baseline
Short Interest Rank

Conditioning Factors:
1. Dividend Payments

2. M&A activity

StarMine Short Interest Final Rank

Shares
Held by

Institutions

Figure 5: StarMine SI combines shares short, shares outstanding and shares  
held by institutions before accounting for arbitrage shorts from dividends and  
M&A activity. 

Baseline short interest model 
A naive stock selection factor based on the ratio of shares 
short to shares outstanding has outperformed the market, with 
average annual decile spread returns (to a long/short) strategy of 
9% and a Sharpe ratio of 0.53. Figure 6 below shows that while 
the baseline model performed adequately from 2004 until 2008, 
it saw a large drawdown in 2008 and has seen flat performance 
since that time.

Short Interest Baseline Performance

Figure 6: Returns to a naive short interest model based on shares short/shares 
outstanding. 

This naive baseline ratio is used as one of the inputs to StarMine SI. 

Institutional ownership as a measure of supply 
In StarMine SI, institutional ownership is a supply factor that 
measures the number of shares available to be lent to short 
sellers. We view high demand, in the form of a high number 
of shares shorted, in the presence of tight supply, as a sign of 
conviction on the part of short sellers. 
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Asquith (2005) conjectures that institutional ownership is a 
proxy for the borrow rate and that low institutional ownership is 
indicative of a high borrow rate. 

To test our hypothesis we formed 25 equally sized portfolios 
by sequentially dividing the universe into quintiles based on 
ownership and then within each ownership quintile into quintiles 
based on short interest level. We then compute the average 
monthly return for each of the 25 portfolios. 

Figure 7 shows that a short interest signal formed by dividing 
shares short by shares outstanding has greatest discriminatory 
power for stocks within the lowest two quintiles of institutional 
ownership and has the least discriminatory power for stocks in 
the highest two quintiles of ownership. The fact that the most 
heavily shorted portfolios with the lower levels of ownership are 
the largest underperformers confirms our hypothesis. It is also 
interesting to note that portfolios with the lowest levels of short 
interest consistently outperform. This implies that fundamental 
users can get an edge on the long-side screening for names with 
low levels of short interest.

Monthly Returns for Quintiles of Short Interest and Percent Held of Institutions 

Monthly Returns for Quintiles of Short Interest and Percent Held by Institutions
least held by 
institutions 2 3 4

most held by 
institutions

Mean return 
by lvl of short

most heavily shorted 0.06% 0.12% 0.34% 0.24% 0.82% 0.31%
2 0.49% 0.38% 0.38% 0.35% 0.83% 0.49%
3 1.03% 0.37% 0.56% 0.39% 0.93% 0.65%
4 1.38% 0.70% 0.66% 0.52% 1.19% 0.89%

least shorted 1.14% 1.26% 0.79% 0.71% 1.38% 1.05%

SI spread 1.08% 1.14% 0.45% 0.47% 0.56%
outperformance underperformance

Figure 7: Stocks that are heavily shorted and not widely owned by institutions 
underperform.

The demand factor of short interest percentage and the supply 
constraints due to the institutional ownership and shares 
outstanding are the basis for StarMine SI. A stock with a relatively 
high short interest (demand) and a relatively low level of 
institutional ownership or shares outstanding (supply) will result in 
a bearish signal from our model, in the absence of any arbitrage-
related short activity. We incorporate this finding into the model 
by combining the traditional liquidity measure shares outstanding 
with our loan availability measure of percent shares held by 
institutions. Accounting for both of these supply constraints 
better accounts for the dynamics of shorting. 

Merger arbitrage effects on levels of short interest 
StarMine SI removes the effects of shares shorted as hedges 
from shares shorted by investors making directional bets. One 
strategy that uses shorting to hedge is merger arbitrage. This 
strategy involves shorting shares of the company doing an 
acquisition and going long the shares of the target company. 
We therefore expect companies making an acquisition to show 
elevated levels of short interest. Over the period 2004 to 2010 
we find an average of 120 U.S. companies with short interest 
data are engaged in some kind of acquisition during any one-
month period. We can see the effect of deal arbitrage by looking 
at an event study that shows the mean level of short interest 
of acquiring companies around the time of an acquisition 
announcement.

Mean Short Interest Rank Around Deal Announcement

Figure 8: At the time that an acquisition is announced, we see a small increase 
in the number of shares shorted in the acquiring company. This manifests itself 
as a slightly lower (i.e. more negative) rank.

As shown in Figure 8, the acquiring company sees a small 
increase in the mean level of short interest around the time an 
acquisition is announced. This increase in short interest can be 
attributed to arbitrage activity and not to investors making a short 
term directional bet on the direction of the stock price. If a short 
interest model did not account for this effect, companies making 
acquisitions would be incorrectly ranked too low. StarMine SI  
also looks at the relative deal size when assigning shares 
shorted due to merger arbitrage strategies using the Refinitiv 
Deals data feed.

Dividend distribution effects on levels of  
short interest 
Investors who are short stock are responsible for dividend 
payments. This imposes an additional cost of borrow at the 
time that dividends are paid. Some investors will choose not 
to pay the dividend and cover the short. This has the effect of 
artificially reducing the level of short interest around the time of 
a dividend payment. This can be seen by looking at the level of 
short interest in companies that pay dividends greater than 1% at 
the time the dividend was paid. Figure 9 below shows that large 
dividend payers are skewed into the upper decile, which implies 
they have lower levels of short interest than should be expected.

Number of Companies Issuing Dividends Greater Than 1%

Figure 9: Companies that issue large dividends tend to be in the upper deciles 
– they are not highly shorted. The x-axis represents the decile of each company 
based on the baseline level of short interest, such that decile 10 would represent a 
hypothetical long portfolio. 

More Short Interest 
(lower rank)
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We found that the level of short covering is somewhat 
dependent on the size of the dividend payment, as more short 
covering occurs when higher dividends are paid. StarMine SI 
incorporates this non-linear effect. 

Convertible bond arbitrage effects 
Convertible bond issuance can lead to an increase in short 
interest levels as convertible bond arbitrage traders short the 
equity and go long the bond. Refinitiv provides convertible bond 
data in the GovCorp (Government and Corporate) database for 
fixed income products. We can see from Figure 10 below that 
companies that issue convertible bond debt are highly skewed 
to the lower deciles of short interest (i.e. they show higher levels 
of short interest than would be expected). Accounting for this 
effect by discounting the short interest level for those companies 
that have outstanding convertible bonds can somewhat improve 
the performance of a short interest model. We intend to continue 
researching this area to enhance the short interest model. 

Number of Companies with Outstanding Convertible Bonds

Figure 10: Companies that issue convertible bonds tend to be highly shorted – 
there are more companies that have issued convertible debt in the lower deciles. 

5. StarMine Short Squeeze Indicator
To establish a rigorous measure of a short squeeze, we first 
decided that the proper variable to predict is draw-up over the 
ensuing 30 days. That is, our short squeeze indicator ranks 
stocks based on their expected maximum draw-up (or run-up) 
over the next 30 days. We calculate draw-up by comparing 
the current closing price to the maximum daily closing price 
over the next 30 calendar days. 

As we set out to find a good predictor of one-month draw-up, we 
researched several anecdotal factors suspected to be indicative 
of short squeezes. Our research showed that much conventional 
wisdom regarding short squeezes does not survive rigorous 
backtesting. For example, days-to-cover is widely believed to be 
a good predictor, but our research finds that it is no better than 
a random signal and that it does not add to overall effectiveness 
when combined with any other factors. A detailed look at the 
performance of many candidate factors is shown in Figure 11. 

The metric for predictiveness used here, termed “hit rate,” is the 
fraction of securities predicted to be in the top decile of forward 
one-month draw-up that are actually in the top decile. A hit rate 
of 1 means the biggest squeezes are all perfectly predicted; a hit 
rate of 0.1 is random noise (the dashed line in the chart); a hit rate 
below 0.1 means anticorrelation with short squeeze risk. Another 
interesting finding is that, while shares short/shares outstanding 
is not a good predictor, it combines with price volatility to 
improve overall effectiveness. The hit rate on the final short 
squeeze indicator exceeds 0.25.

Short Squeeze Predictiveness of Factors

Figure 11: Comparison of the ability of various short squeeze indicators to predict 
forward one-month draw-up as measure by the hit rate: % of stocks predicted 
to be in the top 10% of forward one-month run-up ended up in top 10%. 

Combining volatility and level of short interest makes intuitive 
sense: heavily shorted, highly volatile stocks are most likely 
to see large price movements. The StarMine SSI uses two 
measures of volatility and the level of short interest as modified 
by the institutional holdings (see Figure 12). The StarMine SSI can 
be used to give an indication that while a stock may continue to 
underperform, there is a risk of price run-ups.

Long Term
Price Volatility

Medium Term
Price Volatility

Short Interest
Adjusted by
Inst Holdings

Short Squeeze
Indicator

Figure 12: Component diagram of the StarMine SSI.

6. StarMine Short Interest Model performance 
characteristics
StarMine SI was tested using monthly rebalancing of equal-
weighted long/short portfolios from 2004 to 2010. The years 
2009 and 2010 were held out of sample and not looked at 
during the research, but performance for these years is included 
in the performance summaries below. Look-ahead bias was 
accounted for by lagging short interest data availability to the 
open of the day following public release by the exchanges, 
lagging deals data by 24 hours after deal announcement and 
lagging ownership data by 60 days following the reported date 
for 13-F filings. All portfolios were formed by taking positions 
at the close on the first trading day of the month based on data 
available on the last day of the previous month. Transaction costs 
and borrow costs are not included in the performance numbers. 



7    Refinitiv | StarMine Short Interest Model

The performance of StarMine SI is consistent and shows good 
performance in the most recent time period. During research the 
following years were held out of sample: pre-2004, 2009, 2010. 
Although 2009 and 2010 were not part of our analysis during 
the research phase, it is interesting to note that StarMine SI 
outperformed the baseline ratio model by 12% and 10% in 2009 
and 2010, respectively. Model research was based on the set of 
U.S. stocks that represent 98.5% of the total market cap of U.S. 
stocks (roughly equivalent to greater than $400 million market 
cap). 

Correlation with existing StarMine equity models 
While the rank correlations between StarMine SI and the other 
StarMine equity models are generally low, we see that relative 
valuation has the highest correlation. This reconfirms the 
generally held assumption that short sellers are value-oriented. 
The lowest correlations are with the StarMine Analyst Revisions 
Model (ARM) and the StarMine Price Momentum (Price Mo) Model.

Correlation of StarMine Short Interest Model with existing StarMine models

Annual 
Spread Sharpe Val-Mo ARM Price-Mo EQ RV IV

StarMine 
Model

13% 1.17 0.214 0.022 0.062 0.099 0.237 0.171

Baseline 9% 0.53 0.244 0.092 0.105 0.073 0.209 0.176

Table 2: The StarMine SI Model is moderately more correlated with valuation 
signals. 

Market cap bias 
The model ranks do exhibit some market cap bias in that 
securities in the bottom half of the ranks (that is deciles 1 to 5) 
tend to have somewhat smaller market caps than securities in 
the top half of the ranks. 

Median Market Cap within Short Interest Decile

Figure 13: Median market cap of securities in each decile of short interest rank. 
The lower deciles tend to have smaller market cap securities, however there is little 
difference in deciles 1 to 5.

When returns are calculated within market cap buckets as shown 
in Figure 14, we see outsized returns in the smaller cap deciles. 
Quantitative managers should include market cap neutralization 
to prevent small cap portfolio skews. 

Monthly Performance by Market Cap

Figure 14: StarMine SI performance within market cap buckets. Each set of bars 
represents the monthly short decile, long decile and decile spread returns.  
The 500 securities with the largest monthly rebalance market cap are in the 
Large-Cap analysis. 

We applied a simple market cap neutralization scheme by 
bucketing securities into market cap quantiles with breakpoints 
of $5 billion, $1 billion, $500 million. After re-ranking within each 
quantile and then combining across all market cap quantiles, we 
found annual spread returns of 13.1%, which is very similar to the 
performance of the non-market cap neutralized ranks. 

Returns decay 
StarMine SI returns exhibit a long decay. This implies that either 
there is not much change in the underlying level of short interest 
on a month-to-month basis, or that month to month changes in 
short interest are noisy. This also implies that investors could 
look at change in level of shorting as a source of returns, though 
we do not present the results from such a strategy here.

Return Decay for StarMine SI

Figure 15: At six months of lag, Starmine SI still exhibits positive spread returns. 

The turnover shown on the next page confirms the fact that short 
interest is a slow moving, slow decaying signal. 
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Turnover 
Turnover for StarMine SI is very low. The annual turnover for a 
long/short portfolio rebalanced monthly is approximately 110% 
per year. The table below shows the monthly turnover in the top 
and bottom deciles for the StarMine SI Model and other StarMine 
models. 

Monthly turnover for StarMine models

StarMine Model Top Decile Bottom Decile

Short Interest 3% 6%

ARM 52% 52%

IV 16% 19%

RV 17% 12%

Table 3: Comparison of turnover for StarMine SI and other StarMine models. 

7. Future work on short interest
The StarMine Research Team will continue to research the short 
interest anomaly and provide updated models as appropriate. 
We see value in understanding the best strategies to combine 
StarMine SI with other quantitative value and momentum 
models, combining with sell-side analyst measures such as 
recommendations, how to use short interest as a screening 
factor, adding more robust components such as a convertible 
bond arbitrage component and understanding how market 
conditions interact with the performance of StarMine SI. In 
addition we want to better model implementation costs of short 
interest-based strategies.

8. Appendix: Detailed StarMine Short Interest 
Model performance 
IC represents the Spearman rank correlation coefficient 
between model ranks and the return over the next period.

Annual returns by year

Spread 
Return

Bottom 
Decile

Top  
Decile

Spread  
IC

2004 14% 6% 22% 0.04

2005 19% -2% 19% 0.04

2006 18% 9% 30% 0.05

2007 21% -5% 16% 0.07

2008 -9% -38% -43% -0.01

2009 25% 33% 72% 0.04

2010 5% 20% 30% 0.01

Monthly returns by sector

Spread 
Return

Bottom 
Decile

Top  
Decile

Energy 1.01% 1.38% 2.38%

Materials 0.25% 1.59% 1.84%

Industrials 0.99% 0.49% 1.48%

Consumer discretionary 0.55% 0.51% 1.06%

Consumer staples 0.68% 0.75% 1.43%

Healthcare 1.66% -0.62% 1.04%

Financials 0.75% 0.18% 0.93%

Info tech 0.91% 0.49% 1.40%

Telecom 0.90% 0.48% 1.38%

Utilities 0.73% 1.02% 1.75%
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