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Naked Short Selling: The Emperor’s New Clothes?

1.

Naked shorting harms the market and market participants… 

weak when they were attacked. Some of them would have failed anyway. Others wouldn’t have. Again, 
it’s not up to the naked short sellers to decide. It’s up to the investors that play by the rules. 

n the other hand, “naked short selling” or 

“naked shorting”

" or “FTD”).2,3

y.4

.

manipulative “bear raids” by naked short

“false rumors can lead to a loss of confiden

further exacerbated by ‘naked’ short selling, and as a result, “the prices of securities may 
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by Britain’s Financial Services Authority (FSA) 
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and Taiwan (“Regulating Short Selling”, 
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13 “locate” requirement
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short

overpriced securities in line with their “true value”

SEC has, 

the “locate” and “close out” requirements 

. 14

.15

.16 , 

.

d short

.”17
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14 “locate” requirement is discussed in a preceding footnote. The 
dealers for “threshold” s .
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, Lehman Brothers Holdings Inc. ,
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manip

6 .  

2.

prevalence, or the dangers, of “naked” short selling…. Despite its assertions regarding 
potential of danger of “naked” short selling and the growing interest in the subject, the Report 
can cite to no bona fide studies or empirical data regarding the practice’s market impact –
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There are two academic “thought pieces” without any theoretical models

discussion 

that “naked shorting is not fundamentally different from traditional short selling and is unlikely 

.”

would 

.20

20 “right to fail” provides an important 
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3. Development of Hypotheses
3.1

.

…. may be further exacerbated by “naked” short selling…. [and if]

.
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[…]  Because it may take a market ma

.”23

.24

d

.
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3.3 2008
We have been concerned about ‘naked’ short selling and, in particular, abusive ‘naked’ short selling, for 

. 

“bear raids” and 
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1.

2. , are typically thought of as undertaking “bear raids” 

3.

also be consistent with “bear raids” aimed at achieving credit downgrades.

4.

20

potentially to what has sometimes been labeled as “abusive” naked short . , 

200

short
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b.

4. Definitions of Measures and Variables

, 

.25

ONSR
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by 
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memorandum dated August 21, 2006, “Fails to Deliver Pre and Post
Regulation SHO”
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ONSR

.27

by 
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4.1
… 

reported in “
”, The Wall Street Journal (April 7, 2009)

ONSR

.

do 

short
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“in price supported IPOs may arise 

.” A

good 

evidence that market makers ‘strategically’ fail to deliver when borrowing costs are high, again 

ONSR

on ‘short volume’, i.e. the daily 

, and ‘non short volume’, the 

.

‘short volume’, 

‘non short’ .29

28

29

traded and the total daily number of shares shorted, and thereby infer the ‘non short’ daily trading volume arising 
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ONSR

.30

order required that “no

.”31

.32

as follows
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to August 12, 

ONSR

ONSR 33
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ONSR

ONSR

ONSR

95
34

4.2 

efficient “random walk” price

“p ”

“random walk”

35

ob

36

In accordance with Hasbrouck (1993), we assume that the logarithm of the stock’s 

.

34

. See OEA Memoranda “Impact of Recent SHO Rule Changes on Fails 
to Deliver” (November 26, 2008), “Impact of Recent SHO Rule Changes on Fails to Deliver” (March 20, 2009) and 
“Impact of Recent SHO Rule Changes on Fails to Deliver” (April 16, 2009).  
35 ,

.
36 , .



17

Y(t) α

α

α n α 

, ,
37

.

5. 
5.1

4,672

37



18

“securities with naked shorts.

2008.

, 2007

on 6

2007

.38

39

ONSR

ONSR

ONSR

OCSR

S

covers the first half of 2007 and contains 375 securities. We call this the ‘2007 

38

39
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Sample’.40

ONSR 

ONSR quintile. We call this the ‘2007 Most Naked Shorted Sample’.

Data on covered shorting is not available for any period not covered by our ‘2007 

Overall Sample’ above. Hence, i

on 

2008 ‘financial crisis’ covers the period January to June 2008 and is labeled as the ‘2008 

Most Naked Shorted Sample’. It 

ONSR

ONSR

ONSR ough 10 ONSR . 

2008 

. 

construct an analogous ‘2007 Single

Sample’,41 and we also construct a ‘pre SHO’ benchmark sample based on the period April to 

October 2004, and label this as the ‘2004 Most Naked Shorted Sample’.

.

5.2

S

. 

. 

, 

40

41 We explicitly add ‘Single sorted” in the name since our general analyses of pricing efficiency and liquidity are 
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0.11% 

.

0.07% 

, 

our ‘2007 Overall Sample’. 
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in two ways 

.

5.4.1.

5.4.1.1

. 

4.
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, , , Spread .

cing Error by 

, , , , 

Spread . As in Model 1

, by . 3

, , , , 

Spread .
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42
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5.4.1.2

We estimate VAR Models 1, 2 and 3 for both our ‘2007 Overall Sample’ and our ‘2007 

Shorted Sample’ . 

4

h

.
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OCSR ONSR

short ,

. 

‘2007 

Overall Sample’ and our ‘2007 Most Naked Shorted Sample’.
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amount
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Based on the ‘2007 Overall Sample’ ‘2007 Most Naked Shorted Sample’
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based on the ‘2007 Overall Sample’ ‘2007 Most Naked Shorted 
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stock’s liquidity.45
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5.5   8 

.

redit markers w

—
. 
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who deliberately undertake “bear raids” to drive prices down, create 

by 

.

short

5.5.1.

. 

onwards, and also reports that the company’s 

, , 

46

47

. 

S

S
48

46 “Fed Races to Rescue Bear Stearns in Bid to Steady Financial System Storied Firm”, 

47 “JP Morgan Chase to Acquire Bear Stearns”, 
48 orporation, 

.
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49

6

, 6

. 

, 

, the company’s management appeared to happily reinforce ru
50

engaging in manipulative “bear aid” type activity. Rather, they appeared to be following 

.

5.5.2

.

49

50 “Short Sellers Aren’t Jackals, They’re Bears, Fleckenstein Says”, 
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S S
51

6

S

Lehman’s bankruptcy on September 15, 2008. We offer a closer look at the period surrounding 

Lehman’s bankruptcy in Figure 2B.

S

S ss than 0.2

S d

.

S plots reveal that naked short selling of Lehman’s 

stock intensified after September 9, 2008, just prior to the firm’s bankruptcy. But we should note 

, the firm’s stock price had already los

S

S

S 52

51

52 “Naked Short Sales Hint Fraud in Bringing Down Lehman”, , 
1

in Lehman’s stock Short 
on June 27. Short ,
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hesis .

5.5.3

S

. 

S d

. 

5.5.4

S

AIG in Figure 5. 

on September 15, 2008. On that day, Standard & Poor’s cut ’s credit rating due to "the 

Following the announcement, the company’s 

S

.
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by 
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2008.53

but was 

S

ONSR n 

ONSR ONSR

ONSR ONSR

ONSR

ONSR. 
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p 54

based firms (CRSP 

,55

Our “event” days of 

2. 

Abnormal 

ONSR

Abnormal ONSR

7

Abnormal ONSR

Abnormal ONSR 

leverage below the sample median to a ‘low leverage’ group and those with leverage above the 

54 ,
55
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sample median to a ‘high leverage’ group. We then repeat our analy

7 do 

do 

,
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1, 2008 20, 2008

ONSR . 

At 

7

. 

n regard to the firm’s debt

.

5.5.7

Hypothesis 
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Sample’, ‘2004 Most Naked Shorted Sample’
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Short Selling

Outstanding Naked Short Ratio 
(ONSR)

Ratio of estimated outstanding fails to deliver over total shares 
outstanding. 

New Naked Short Ratio (NNSR) Ratio of estimated number of shares that failed to deliver over trading 
volume, in shares.

Naked to All Shorts Ratio Ratio of ONSR over the total number of outstanding shorted shares. 
New FTD Estimated number of shares that fail to deliver on a particular day. 
Short Ratio Ratio of the total number of shorted shares (both covered and naked) over 

shares outstanding.
Outstanding Covered Short 
Ratio (OCSR)

Ratio of the estimated number of outstanding covered­shorted shares over 
shares outstanding. 

Short Volume Number of shares sold short.
Non-Short Volume Number of traded shares minus number of shares sold short.

Pricing Error

Pricing Error (PE) The non­random walk component of a daily return series estimated using a 
Kalman filter methodology.

Negative Pricing Error 
(Negative PE)

A binary variable set equal to 1 if PE is negative and to zero otherwise

Positive Pricing Error (Positive 
PE)

A binary variable set equal to 1 if PE is positive and to zero otherwise.

Pricing Error Volatility (PE 
Volatility)

The absolute value of the pricing error.

Liquidity Related Metrics

Order Imbalance (OIB) The difference between the market value of shares traded in buyer 
initiated trades and the market value of shares traded in seller initiated 
trades, divided by total daily dollar trading volume. 

Positive OIB A binary variable set equal to 1 if OIB is positive and to zero otherwise
Spread The difference between the last bid and the last ask of the day, divided by 

the average of the last bid and last ask of the day
Volume Daily number of shares traded.

Other

Return The daily average of the 5­minute stock price return.
Volatility The standard error of the 5­minute stock price return.
Share Turnover Daily trading volume, in number of shares, divided by total shares 

outstanding. 
Institutional Ownership The ratio of shares held by institutional investors over total shares 

outstanding.
Market Value The number of shares outstanding multiplies by the closing price for the 

day.
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– FTD’s as a Proxy for Naked Short Selling 

New FTD on 
. 

ONSR OCSR
(CRSP share codes 10 1, 2007

0, 2007 . 
ONSR OCSR, 1 

our ‘2007 Overall Sample’ g . 

“*”, “**” “***” in
.

Parameter Estimate T­stat
Intercept 4421.31 0.75

Short Volume 0.02 13.17 ***
Non-Short Volume <0.01 ­0.20

R­squared 6.06%

ONSR

, 2008 , the “Ban Period” (the ban affected 19 securities, but we fou

increased restrictions on naked short selling during the “ ”. The “ ” refers to the interval 
January 1, 2008 to July 20, 2008. The “ ” refers to the interval August 13th, 2008 to September 2, 
2008. ONSR

, 2008. ONSR 
“*”, “**” “***” indicate significance at .

Event Securities Control Securities Event­Control
Mean t value Mean t value Mean T value

Pre Ban 0.106% 0.015% 0.091% 12.58 ***

Ban, 1st Week 0.063% 0.054% 0.010% 1.34
Change from Pre Ban ­0.043% ­5.75 *** 0.039% 39.75 *** ­0.081% ­11.24 ***

Ban, 2nd Week 0.007% 0.024% ­0.017% ­2.38 **
Change from Pre Ban ­0.099% ­13.39 *** 0.009% 9.44 *** ­0.108% ­14.96 ***

Ban, 3rd Week 0.004% 0.014% ­0.009% ­1.30
Change from Pre Ban ­0.102% ­13.73 *** ­0.001% ­1.16 ­0.100% ­13.88 ***

Post Ban 0.028% 0.006% 0.023% 3.12 ***
Change from  Ban 

(3rd Week )
0.024% 3.21 *** ­0.008% ­1.14 0.032% 4.42 ***



Table 3A 
99

. 

Outstanding Naked Short Ratio 
Mean Median P90 P99 Mea

July 2004 to December 2004 0.09% 0.01% 0.09% 1.07% 3.12
January 2007 to June 2007 0.06% 0.01% 0.11% 0.75% 1.24
January 2008 to June 2008 0.11% 0.02% 0.24% 1.35% 2.12
July 2008 to December 2008 0.08% 0.02% 0.17% 0.94% 2.08
Financial Companies (SIC: 60 and 61), July 2004 to December 2004 0.07% 0.01% 0.08% 2.85% 1.51
Financial Companies (SIC: 60 and 61), January 2007 to June 2007 0.07% 0.01% 0.13% 1.80% 0.85
Financial Companies (SIC: 60 and 61), January 2008 to June 2008 0.28% 0.04% 0.41% 6.56% 1.81

Financial Companies (SIC: 60 and 61), July 2008 to December 2008 0.17% 0.04% 0.24% 6.83% 0.94

–
ONSR

0, 2007, 
OCSR, sort 

our ‘2007 Overall Sample’ .
. ,

. “*”, “**” “***” indicate significance at the .

Variables Sample 
Mean

Sample 
STD

Quintile 
1 Mean

Quintile 
5 Mean

Quintile 5 
- Quintile 

1
Share Turnover 0.49% 0.34% 0.36% 0.61% 0.25%

Spread 0.13% 0.12% 0.13% 0.19% 0.06%
Volatility 0.15% 0.05% 0.14% 0.17% 0.03%

Institutional Ownership 66.79% 31.91% 74.78% 48.97% ­25.81%
Market Value (US$ M) $7,971 $22,781 $11,400 $2,300 ($9,100)
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o

ONSR
ONSR OCSR

1, 
2007 0, 2007

ONSR OCSR,

our ‘2007 Overall Sample’ 375 
. the ‘2007 Mos Shorted Sample’, 

ONSR ,

‘2007 Overall Sample’ and 73 out of 75 securities in the ‘2007 Most Naked mple’



“*”, “**” “***” indicate significance at the .

Sample

Response - Change

ONSR OCSR PE PE (incremental effect 
when lag PE > 0) PE Volatility Price

A: 2007 Overall
342 Securities

0.017 0.035 0.071 ­0.163
2.41** 8.59*** 2.24** ­4.43***

B: 2007 Most Naked Shorted
73 Securities

0.073 0.067 0.279 ­0.488
3.31*** 4.84*** 2.54** ­3.98***

A: 2007 Overall
342 Securities

0.024 0.036 ­0.149
3.54*** 8.75*** ­6.70***

B: 2007 Most Naked Shorted
73 Securities

0.079 0.071 ­0.391
3.60*** 4.94*** ­4.89***

A: 2007 Overall
342 Securities

0.021 0.034 0.000
3.02*** 8.59*** 0.10

B: 2007 Most Naked Shorted
73 Securities

0.079 0.062 0.014
3.56*** 4.31*** 1.17

Sample

Response - Change

ONSR OCSR PE PE (incremental effect 
when lag PE > 0) PE Volatility Price

A: 2007 Overall
342 Securities

0.140 0.328 0.800 ­1.598
5.17*** 30.20*** 7.96*** ­10.09***

B: 2007 Most Naked Shorted
73 Securities

0.156 0.251 0.759 ­1.354
3.18*** 10.35*** 3.75*** ­4.88***

A: 2007 Overall
342 Securities

0.139 0.352 ­1.106
5.13*** 34.84*** ­17.34***

B: 2007 Most Naked Shorted
73 Securities

0.162 0.260 ­1.097
3.23*** 11.38*** ­7.15***

A: 2007 Overall
342 Securities

0.149 0.352 ­0.040
5.38*** 34.11*** ­2.12**

B: 2007 Most Naked Shorted
73 Securities

0.155 0.247 0.015
3.18*** 9.95*** 0.48



n
OCSR

equal to 

Overall sample Most Naked Shorted 

Response 
Variable

Model 1     
(PE)         

Model 2       
(PE Volatility)   

Model 3    
(Price)       

Model 1     
(PE)         

Model 2    
(PE 

Volatility)   

Positive PE ­23.0% ­19.1%
PE Volatility ­29.3% ­36.9%

Price 0.0%
Volatility ­4.3% ­4.4% ­4.2% ­7.1% ­7.4%
Spread ­2.4% ­2.5% ­2.4% ­4.8% ­4.7%

OIB ­6.7% ­6.8% ­5.9% ­8.3% ­8.8%

equal to 

Overall sample Most Naked Shorted 

Response 
Variable

Model 1     
(PE)         

Model 2       
(PE Volatility)   

Model 3    
(Price)     

Model 1     
(PE)         

Model 2    
(PE 

Volatility)   

Positive PE ­6.1% ­2.0%
PE Volatility ­6.6% ­3.8%

Price ­0.2%
Volatility ­0.9% ­0.9% ­0.9% ­0.7% ­0.7%
Spread ­0.4% ­0.4% ­0.3% ­0.1% ­0.1%

OIB ­1.4% ­1.6% ­1.4% ­0.8% ­0.8%
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, . , 2

ou . 

is computed as the difference between the day’s adjusted close price (as reported by CR
price, divided by the previous day’s “*”, “**” “***” indicate significance at the

Predictor

Response Event Intercept Control -
ONSR

Control - PE 
Volatility

Control -
Volume

Contro
Sprea

ONSR ­0.001 0.0007 2.0136
-4.83*** 7.30*** 4.07***

PE Volatility 0.0743 0.1972 0.6247
4.99*** 20.02*** 0.98

Volume ­0.0078 ­0.008 2.885
-2.76*** -3.00*** 12.86***

Spread 0.0001 0.0009 0.277
0.5 5.62*** 0.005

Close-to-Close 
Return

­0.0063 ­0.0018
-1.59 -1.42



–

ONSR

using ONSR
“**” “***” indicate significance at the .

Date BSC Stock 
Price

BSC 
ONSR

Index 
ONSR

Difference 
in ONSR t-stat

3/3/2008 77.32 0.30% <0.01 0.30% ­1.24
3/4/2008 77.17 0.14% <0.01 0.14% ­3.16 ***
3/5/2008 75.78 0.14% 0.02% 0.12% ­3.20 ***
3/6/2008 69.9 0.24% 0.02% 0.22% ­2.11 ***
3/7/2008 70.08 0.12% 0.02% 0.10% ­3.32 ***
3/10/2008 62.3 0.12% 0.02% 0.10% ­3.32 ***
3/11/2008 62.97 0.28% <0.01 0.28% ­1.39
3/12/2008 61.58 1.16% 0.06% 1.10% 8.36 ***
3/13/2008 57 1.06% 0.06% 1.00% 7.18 ***
3/14/2008 30 2.24% 0.08% 2.16% 20.71 ***
3/17/2008 4.81 12.18% 0.08% 12.10% 137.34 ***
3/18/2008 5.91 11.74% 0.04% 11.70% 132.93 ***
3/19/2008 5.33 11.74% 0.04% 11.70% 132.70 ***
3/20/2008 5.96 11.68% 0.08% 11.60% 131.66 ***
3/24/2008 11.25 12.26% 0.04% 12.22% 139.00 ***
3/25/2008 10.94 14.38% 0.08% 14.30% 163.23 ***
3/26/2008 11.21 10.92% 0.08% 10.84% 122.81 ***
3/27/2008 11.23 11.68% 0.06% 11.62% 131.82 ***
3/28/2008 10.78 12.36% 0.06% 12.30% 139.76 ***
3/29/2008 10.49 12.36% 0.06% 12.30% 139.76 ***



6 – .
ONSR

.
using ONSR

“*”, “**” “***” indicate signif .

Date
LEH 

Stock 
Price

LEH ONSR Index 
ONSR

Difference 
in ONSR t-stat

8/25/2008 13.45 0.31% <0.01 0.31% 13.98 ***
8/26/2008 14.03 0.16% <0.01 0.16% 5.30 ***
8/27/2008 14.78 0.16% <0.01 0.16% 5.08 ***
8/28/2008 15.87 0.02% <0.01 0.02% ­3.49 ***
8/29/2008 16.09 0.02% <0.01 0.02% ­3.66 ***
9/2/2008 16.13 0.02% <0.01 0.02% ­3.43 ***
9/3/2008 16.94 0.02% <0.01 0.02% ­3.24 ***
9/4/2008 15.17 0.01% <0.01 0.01% ­4.08 ***
9/5/2008 16.20 0.01% 0.02% ­0.01% ­4.75 ***
9/8/2008 14.15 0.01% 0.02% ­0.01% ­4.46 ***
9/9/2008 7.79 0.16% 0.03% 0.13% 3.47 ***
9/10/2008 7.25 0.85% 0.04% 0.81% 43.46 ***
9/11/2008 4.22 3.29% 0.04% 3.25% 185.67 ***
9/12/2008 3.65 4.86% 0.03% 4.83% 277.32 ***
9/15/2008 0.21 4.86% 0.05% 4.81% 276.59 ***
9/16/2008 0.30 5.21% 0.16% 5.05% 290.37 ***
9/17/2008 0.13 8.16% 0.18% 7.98% 461.09 ***
9/18/2008
9/19/2008 DELISTED
9/22/2008
9/23/2008



–

ades by S&P o

ONSR ONSR. 
ONSR

“*”, “**” “***” indicate significance at the

Event 
Window N

Mean 
Cumulative 

Abnormal ONSR
t-stat

(­20,­1) 21 ­0.36% ­1.93 *
(­10,­1) 21 ­0.27% ­2.03 **
(­5,­1) 21 ­0.15% ­1.64
(0,0) 21 ­0.02% ­0.57
(+1,+5) 21 0.32% 3.44 ***
(+1,+10) 21 0.57% 4.25 ***
(+1,+20) 21 0.67% 3.56 ***



–

2008 .

83 days with extreme negative return and we refer to those as ‘event days’.
(where day 0 is the ‘event day’), we compute daily Abnormal ONSR

ONSR
and assign those with leverage below the sample median to a ‘low leverage’ group and those w

‘high leverage’ group. We test for significance using a Brown
“*”, “**” “***” indicate significance at the .

Event 
Window

All Companies High Leverage Companies Low 

N
Mean 

Cumulative 
Abnormal ONSR

t-stat N
Mean 

Cumulative 
Abnormal ONSR

t-stat N Cum
Abno

(­20,­1) 83 ­1.90% ­7.59 *** 41 ­2.48% ­7.37 *** 42 ­
(­10,­1) 83 ­1.25% ­7.08 *** 41 ­1.70% ­7.13 *** 42 ­
(­5,­1) 83 ­0.79% ­6.33 *** 41 ­1.20% ­7.12 *** 42 ­
(0,0) 84 0.03% 0.52 42 0.01% 0.15 42
(+1,+5) 85 0.35% 2.81 *** 43 0.34% 2.05 ** 42
(+1,+10) 85 0.79% 4.50 *** 43 0.95% 4.00 *** 42
(+1,+20) 85 0.78% 3.12 *** 43 1.08% 3.20 *** 42



–

2008 .

83 treme negative return and we refer to those as ‘event days’.
1, 2008

and assign those with leverage below the sample media
leverage above the sample median to a ‘high leverage’ group and repeat our analysis for each of the two groups. “*”, “**” “

.

Ho: ONSR Does Not 
Cause Large Drops in 

Stock Returns

Ho: Large Drops in 
Stock Returns Do Not 

Cause ONSR

χ2

All Firms
7.440 24.990 ***

High Leverage Firms
8.870 25.130 ***

Low Leverage Firms
7.080 8.140



mbalances

‘2007 Shorted Sample’
Shorted Sample’ for 2004 , and our ‘2008 Shorted Sample’ for 

“*”, “**” “***” in
.
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