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Executive Summary 

As of 2013, 14.7% of total equity is traded in the dark. Dark pools allow institutions to trade 

large, block orders without revealing their interest or intent of the trade so as to minimize market 

movement before the trade takes place. However, there has been a rising trend of executing smaller retail 

orders in dark pools. Furthermore, high frequency traders have been using the liquidity pools of various 

continuous cross platforms such as Goldman’s Sigma X and Fidelity’s CrossStream to execute their 

trading strategies. The increase in retail order flow to dark pools and other related trends raises questions 

on the impact of dark pool activity on the total equity volume traded and market quality. Does block 

trading affect the volume of total dark volume matched? How do Block Cross Platforms and Continuous 

Cross Platforms differ in the way they influence the bid ask spread or total matched dark volume?  

In order to answer these questions, three sets of regressions were conducted. The first set of 

regression tests the correlation between change in matched dark volume and change in total equity 

volume traded. The regression results indicate that while the change in volume of equity in the dark is 

correlated with the change in total equity volume traded, the lagged effect of change in equity matched in 

the dark reveals a weaker correlation with the change in total equity matched. The second set of 

regressions tests for possible factors that might influence the volume of equity matched in the dark. The 

regression results show varying degree of correlation between the volume of equity matched in the dark 

and factors such as ‘matched dark volume in block cross platforms,’ ‘matched dark volume in cross 

continuous platforms,’ and ‘block dark volume trades matched in block and continuous cross platforms.’ 

These regression results provide an understanding of the differences in the value propositions of block 

cross platforms and continuous cross platforms. While block cross platforms focus more on avoiding the 

problem of adverse selection and limiting access to only buy side clients, continuous cross platforms are 

more inclusive and focus on attracting liquidity even from retail order flows. Multiple regression 

conducted with ‘matched dark volume’ as the dependent variable demonstrate the robustness of bid ask 

spread and its importance as an evaluation metric for traders making routing decisions.  

The third set of regression tests the association of bid ask spread with the volume of equity 

matched in the dark on different trading platforms, namely block cross and continuous cross. The results 

reveal that the only variable that shows a significant association with bid ask spread is the ‘matched block 

dark volume in block cross platforms.’ While this paper fails to answer the overarching question of 

whether dark pools really improve market quality, it does provide evidence of correlation between bid ask 

spread and the quantity of block volume matched in block cross platforms. Since existing literature on 

dark pools and this paper provides evidence that there is an association between market quality and block 

volume trading, a question for future study is whether or not trading smaller retail orders in dark pools 

leads to an improvement in market quality?  
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Dark Pools 

Alternative Trading Systems (ATS) are locations that match buy and sell orders outside of 

traditional exchanges or market centers.
1
 They are order driven markets, meaning investors match 

demand with supply by submitting buy and sell orders.
2
 Dark pools of liquidity are a specific type of 

alternative trading systems that are primarily used to trade institutional orders. Institutional orders refer to 

large block orders (10,000 shares or above) that are mainly traded among buy side firms. Bid and offer 

prices are not published before the trade, and the executed transaction prices are either published much 

later or not at all. Dark pools allow institutional investors to anonymously buy and sell securities in large 

blocks without disclosing the full extent of their trading interest, which provides privacy and reduces 

imitation. This anonymity minimizes market movements and protects investment strategies.
3
 In contrast, 

when trades are transparent and executed in “lit” destinations, large orders can be anticipated by broker-

dealers who can then “game” the system. In broad terms, dark pools are a service offered to interact with 

liquidity beyond what is publicly displayed.
4
 For example, for a long period of time the largest dark pool 

in the world was the trading floor of the New York Stock Exchange, as the floor traders “manually 

represented a pool of undisplayed liquidity that could be accessed only by sending an order to the floor to 

probe buying and selling interest” (Sirri 2008). Dark pools were therefore very exclusive and limited to a 

certain group of market participants.  

Dark liquidity, or more specifically dark pools, is designed to minimize market movement. Dark 

pools limit pre-trade information and do not reveal quotes, which means more efficient trade executions 

                                                           
1
 Achuthakumar, Ravikiran. Thesis. Dark Pools of Liquidity. WIPRO, 2009. 

http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dep

endencies_for_the_future.pdf 
2
 "Order Driven Market." Financial Glossary. Thomson Reuters, 2013. 

http://glossary.reuters.com/index.php?title=Order_Driven_Market 
3
 "Dark Pools." Financial Glossary. Thomson Reuters, 2013. 

http://glossary.reuters.com/index.php?title=Dark_Pools 
4
 Sirri, Erik R. "Speech by SEC Staff:Keynote Speech at the SIFMA 2008 Dark Pools Symposium." New York, 

February 1, 2008. U.S. Securities and Exchange Commission. 

http://www.sec.gov/news/speech/2008/spch020108ers.htm 

http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://glossary.reuters.com/index.php?title=Order_Driven_Market
http://glossary.reuters.com/index.php?title=Dark_Pools
http://www.sec.gov/news/speech/2008/spch020108ers.htm
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while also limiting information leaked to market participants such as high frequency traders.
5
 Thus, dark 

pools are becoming increasingly more important when trading large amounts of stock because it can 

reduce market impact. Additionally, the buyers and sellers remain unidentified, allowing a degree of 

anonymity not allowed on public exchanges. Dark pools have also recently made it easier to trade small 

or mid-cap stocks, which are more difficult to be traded publicly as they are less liquid.
6
 

History of Dark Pools 

The national market system’s goal is to maintain a balance of fair competition among individual 

markets against competition amongst individual orders to achieve market efficiency.
7
 Dark pools were 

initially designed as a network to facilitate institutional block trades, but they have developed to include 

different order types that allow traders to remain anonymous throughout the process. Although they were 

introduced in the 1980s, dark pools became formally regulated in 1998 when Regulation ATS was 

adopted.
8
 Regulation ATS requires Alternative Trading Systems to register as broker-dealers, but allows 

them to be exempt from registering as exchanges.
9
 Dark pools are more difficult to regulate in 

comparison to exchanges because they are not required to disclose as much information about their 

trades.
10

 Dark pools continue to increase in popularity, and dark trading volume is estimated to be around 

14.7 percent with over 50 dark pools in the United States today, drawing more attention to its current 

regulatory system.
11

 Traders use dark pools in order to carry out large orders without drawing attention of 

their intent to trade from fast moving competitors such as high frequency traders.
12

  

 

                                                           
5
 Preece, Rodhri. "The Pros and Cons of Dark Pools of Liquidity." Financial Times. Investment Strategy, January 6 

2013. http://www.ft.com/intl/cms/s/0/b594f978-54dd-11e2-a628-00144feab49a.html 
6
 Achuthakumar, Ravikiran. Thesis. Dark Pools of Liquidity. WIPRO, 2009. 

http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dep

endencies_for_the_future.pdf 
7
 "New Dark Pool Regulation On The Horizon." Law360., N.p., 14 June 2013. 

http://www.law360.com/articles/450159/new-dark-pool-regulation-on-the-horizon  
8
 Ibid. 

9
 Ibid.  

10
 Patterson, Scott. "'Dark Pools' Face Scrutiny." Markets. The Wall Street Journal, 2013. 

http://online.wsj.com/news/articles/SB10001424127887324069104578527361102049152 
11

 "New Dark Pool Regulation On The Horizon." Law360., 2013.  
12

 Bunge, Jacob. "Finra Plan Would Shine Light on 'Dark Pools'" Markets. The Wall Street Journal, July 12, 2013.  

http://www.ft.com/intl/cms/s/0/b594f978-54dd-11e2-a628-00144feab49a.html
http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://www.law360.com/articles/450159/new-dark-pool-regulation-on-the-horizon
http://online.wsj.com/news/articles/SB10001424127887324069104578527361102049152
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Ongoing Regulatory Changes 

Currently, dark pools are most often run by broker-dealers, who in turn are regulated by FINRA, 

the Financial Industry Regulatory Authority.
13

 Recently, FINRA submitted a plan to the Securities and 

Exchange Commission that if passed, will allow FINRA to record and examine trading volumes of dark 

pools to a higher degree than is currently regulated.
14

 In April 2013, exchange operators from NYSE 

Euronext, Nasdaq OMX Group, and BATS Global Markets met with the SEC to discuss off-exchange 

trading, stating that it is creating more intraday volatility, wider trading spreads, and making the market 

more opaque.
15

 Currently, dark pools must disclose their volumes. While this allows estimates of the 

amount of equity traded outside of exchanges, it does not account for which types of dark pools were used 

or which firms executed which trade.
16

 If the proposed system passes, when firms report trades, they 

would be required to use a unique identifier for each Alternative Trading System.
17

 Then, FINRA would 

publish the stocks and volumes that are traded on each Alternative Trading System so that trades are 

distinguishable from venue to venue in order to help detect market manipulation or attempts to do so.
18

 

The information would be withheld for a set period of time before being published because the released 

information would otherwise affect the market. Overall, the proposed plan would give a more detailed 

insight about what is being traded and the location of where it is traded to investors and other market 

participants.
19

 If approved by the SEC, this would significantly change what is currently in place, because 

currently this information is not required to be reported and is thus currently either reported by individual 

institutions that choose to do so, or simply estimated by market analysts as institutions are under no 

                                                           
13

 Patterson, Scott. "'Dark Pools' Face Scrutiny." Markets. The Wall Street Journal, June 5 2013. 

http://online.wsj.com/news/articles/SB10001424127887324069104578527361102049152 
14

 Ibid. 
15

 McCrank, John. "U.S. Securities Watchdog Proposes New Rules for Dark Pools." Reuters. Thomson Reuters,  

October 1 2013. http://www.reuters.com/article/2013/10/01/regulation-darkpools-finra-idUSL1N0HR22X20131001 
16

 Ibid. 
17

 Ibid. 
18

 Mamudi, Sam. "Dark Pools Face New Finra Disclosure Requirements." Bloomberg.com. Bloomberg, October 1 

2013. http://awww.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html 
19

 McCrank, John. "U.S. Securities Watchdog Proposes New Rules for Dark Pools." Reuters. Thomson Reuters,  

October 1 2013. http://www.reuters.com/article/2013/10/01/regulation-darkpools-finra-idUSL1N0HR22X20131001 

http://online.wsj.com/news/articles/SB10001424127887324069104578527361102049152
http://www.reuters.com/article/2013/10/01/regulation-darkpools-finra-idUSL1N0HR22X20131001
http://awww.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html
http://www.reuters.com/article/2013/10/01/regulation-darkpools-finra-idUSL1N0HR22X20131001
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obligation to publicly report this information.
20

 These changes are driven largely by those who believe 

that regulators are not keeping up with changes in technology and markets today in the United States. 

These changes, if passed, would shed new light on dark liquidity, especially as it increases in popularity 

and more daily stocks are traded on Alternative Trading Systems.
21

  

Debate on Dark Pools 

Equity markets are witnessing a decrease in both order and transaction sizes. The decrease in 

order and transaction size is directly correlated with the increase in fragmentation of liquidity which is 

spread out across different trading venues.
22

 Advances in technology have had a large effect on speeding 

up trades and thus markets, as seen especially with the increase in high frequency trading.
23

 As equity 

markets continue to experience these trends in order and transaction sizes, dark pools are becoming 

increasingly popular, especially among institutional investors, since the popularity is primarily attributed 

to dark pools being venues where large orders over fewer trades are able to be executed.
24

 

Dark pools can lead to lower transaction costs as well as price improvement because orders are 

met at the midpoint of the best bid and offer quoted prices. Since most of the orders are matched at 

midpoint, the average effective spread for an order is reduced. Executing orders at the midpoint saves 

money on the bid-ask spread and on transaction fees.
25

 

Additionally, dark pools ease concern with trading as trading on an open exchange clearly gives 

away an institution’s goal to buy or sell a large number of stocks. Moving a large amount of equity on an 

open exchange affects the market price ahead of the intended trade, which as a result affects the strategy 

                                                           
20

 Mamudi, Sam. "Dark Pools Face New Finra Disclosure Requirements." Bloomberg.com. Bloomberg, October 1 

2013. http://www.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html 
21

 Mamudi, Sam. "Dark Pools Face New Finra Disclosure Requirements." Bloomberg.com. Bloomberg, October 1 

2013. http://www.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html 
22

 Preece, Rodhri. "The Pros and Cons of Dark Pools of Liquidity." Financial Times. Investment Strategy, January 6 

2013.  http://www.ft.com/intl/cms/s/0/b594f978-54dd-11e2-a628-00144feab49a.html#axzz2kw8fFlln 
23

 Ibid. 
24

 Ibid. 
25

 Ibid. 

http://www.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html
http://www.bloomberg.com/news/2013-10-01/dark-pools-face-new-finra-disclosure-requirements.html
http://www.ft.com/intl/cms/s/0/b594f978-54dd-11e2-a628-00144feab49a.html#axzz2kw8fFlln
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and overall intended position in the market.
26

 Generally, dark pools aid in lowering market impact and 

costs, as well as helping to prevent pre-trade information leakage.
27

  

However, as dark alternative trading systems increase in popularity, concern has risen that an 

increase in dark liquidity is directly correlated to a decrease in market transparency and market 

information. Some argue that “given their opacity, dark pools arguably increase competition among 

individual markets to the detriment of competition among individual orders. As such, they pose unique 

challenges for the national market system and the principles upon which it was founded” (New Dark Pool 

Regulation on the Horizon, 2013).  Critics of dark pools and its current regulation (or lack thereof) are 

thus attempting to reform how both dark liquidity and Alternative Trading Systems are regulated in the 

United States. Critics also mention the issue of increasing fragmentation of liquidity, reduced market 

quality, and increasing transaction costs due to the increase in trade execution destinations. For instance, 

there are around 13 registered exchanges and around 40 ATSs
28

.  Therefore, to test the impact of trading 

in the dark on market quality and total equity volume, specifically block trading, we ran three different 

sets of regression as seen below. 

Statistical Analysis (Regressions): 1. Data Collection 

In this sample, monthly data for total equity volume and total dark volume matched was collected 

from March 2007 through September 2013 using the Tabb forum database. The data on total dark volume 

matched was obtained by adding the volume of equity matched in block cross platforms such as BIDS 

Trading, Instinet, and Liquidnet and Continuous Cross Platforms such as Barclays, UBS, Goldman, 

Knight, and Citi. Screenshot of a sample data set (August 2013) has been provided in Exhibit 1A. Data 

for variables such as ‘matched dark volume in block cross platforms,’ ‘matched dark volume in 

continuous cross platforms,’ ‘matched block dark volume in block cross platforms,’ and ‘matched block 

                                                           
26

 Achuthakumar, Ravikiran. Thesis. Dark Pools of Liquidity. WIPRO, 2009. 

http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dep

endencies_for_the_future.pdf 
27

 Romano, Simon A., and Ramandeep K. Grewal. "Alternative Trading Systems: Marketplace Evolution in 

Canada." Stikeman Elliott, 2013. http://www.stikeman.com/2011/en/pdf/AlternativeTradingSystems.pdf 
28

 Osborne, Simon. "Academics Give Thumbs down to Dark Pools." The Trade News. N.p., 7 June 2013. Web. 1 

Dec. 2013. 

http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://www.wipro.com/documents/insights/whitepaper/dark_pools_of_liquidity_understanding_and_technology_dependencies_for_the_future.pdf
http://www.stikeman.com/2011/en/pdf/AlternativeTradingSystems.pdf
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dark volume in continuous cross platforms’ was also collected using Tabb forum as a source. Exhibit 1B 

provides screenshot of the compiled dataset. Exhibit 1C provides an example of how the ‘block trade 

volume matched in block cross platforms’ was calculated. The total average daily volume matched per 

dark venue (for example, Instinet) was multiplied with the percentage of volume that was block trade. 

This provided the total block volume matched in the dark. The block dark volume matched in continuous 

cross platforms is calculated is a similar way.    

 Bid ask spread is used as the dependent variable in Exhibit 4. As seen from Exhibit 1D, bid ask 

spread data was collected for companies from the S&P 400, S&P 600, and S&P 500 lists using the 

database ‘WRDS.’ 20 random stocks were picked from each S&P 400, S&P 600, and S&P 500 list 

(Exhibit 1D). Following this, the data for bid ask spread for each of these 60 stocks was averaged out to 

get the average bid ask spread for each month from March 2007 through December 2012.  

2. Consolidated Equity Volume   

Exhibit 2A tests the correlation between change in consolidated equity volume traded per month 

and change in the average daily volume of equity matched in dark pools. The independent variable has a 

p-value of 0.000. In other words, the variable ‘change in matched dark volume’ is correlated with ‘change 

in total equity volume matched’ at a 1% level of significance. Furthermore, the R
2
 of the model is 55.7% 

which suggests that 55.7% of the variation in the change in equity volume traded is explained by the 

change in the volume of matched dark equity. Based on the regression equation, an increase in the 

matched dark volume by 1 million shares would be associated with an increase in the consolidated equity 

volume traded by 10.26 million shares. The p-value and R
2
 in Exhibit 2A indicate the relatively strong 

association between change in matched dark volume and change in equity volume traded. For instance, an 

increase in equity volume traded by 45% between March 2010 and May 2010 is seen by an increase in the 

matched dark volume by 35% during the same period.
29

 Additionally, a decrease in equity volume traded 

by 19.7% from August 2011 to September 2011 is seen by a decrease in the dark volume matched by 

                                                           
29

 "TABB Group Liquidity Matrix." Goldman Sachs Electronic Trading, 2010. Web. 2013. 

http://mm.tabbforum.com/liquidity_matrices/42/documents/original_TABB_Group_LiquidityMatrix_May_2010_G

S.pdf?1278094884 

http://mm.tabbforum.com/liquidity_matrices/42/documents/original_TABB_Group_LiquidityMatrix_May_2010_GS.pdf?1278094884
http://mm.tabbforum.com/liquidity_matrices/42/documents/original_TABB_Group_LiquidityMatrix_May_2010_GS.pdf?1278094884
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19.8% during the same time period.
30

 A graph depicting change in equity volume versus change in dark 

volume traded has been provided in Exhibit 2B. The trend line in the graph shows how the increase in 

dark volume matched is associated with an increase in the equity volume traded. While it would be 

incorrect to say that ‘change in matched dark volume’ is an accurate predictor of the change in volume of 

equity volume traded, it is statistically evident that the ‘change in matched dark volume’ can be used as 

an indicator of the direction in which the ‘total equity volume traded’ is headed relative to the previous 

month’s volume and vice versa. Furthermore, both ‘change in total equity volume’ and ‘change in 

matched dark volume’ are indicators of the overall health of the secondary capital market.  

The lag effect was taken into consideration for this set of regressions in order to test whether the 

change in equity volume matched in the dark one month ago would have any effect on the change in 

current consolidated equity volume traded. The lag effect pushes data one period backward. One of the 

criteria for traders behind choosing a particular dark pool venue for execution is the availability of 

liquidity. Since liquidity attracts more liquidity, studying the impact of the lag effect on the total equity 

volume traded would help verify whether this holds true in dark pools as well. In other words, it can be 

hypothesized that a recent increase in the matched dark volume would lead to an increase in the current 

equity volume traded as traders would be attracted by the growing liquidity in dark venues and would 

therefore be more certain of finding a match for their shares.   

Exhibit 2C shows a multiple regression with change in equity volume traded as the dependent 

variable and change in dark volume and change in dark volume lagged by 1 month as the independent 

variables. A p-value of 0.0000 suggests that the variable ‘change in matched dark volume’ is statistically 

significant at 1% level of significance. The variable ‘change in equity volume matched’ therefore remains 

significant even after addition of ‘change in dark volume matched lagged by 1 month’ to the model. The 

lagged variable of change in equity volume matched in the dark is correlated with the ‘change in equity 

volume traded’ at a 5% level of significance. In Exhibit 2D, the variable ‘change in dark volume matched 

                                                           
30

 "TABB Group Liquidity Matrix." Goldman Sachs Electronic Trading, 2011. Web. 2013. 

http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-

2011.pdf?1369073404 

http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
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lagged by 2 months’ is added to the regression model. The variable for ‘change in dark equity matched 

lagged by 2 months’ is not significant as it has a p-value of 0.3907. In Exhibit 2E, the variable ‘change in 

dark volume matched lagged by 3 months’ is added to the regression. The p-value of 0.5207 for the 

variable ‘change in dark volume matched lagged by 3 months’ shows that it is not significant.  

 As seen from Exhibits 2A through 2E, the variable ‘change in dark volume matched’ is very 

robust as it is significant through all the regression models. The variable ‘change in dark volume lagged 

by 1 month’ is also very robust as it remains significant through all the regression models as seen in 

Exhibits 2C through 2E. These results demonstrate that the change in dark volume matched lagged by 1 

month can also be used as a leading indicator of the change in equity volume matched. One possible 

explanation for the significance of the variable ‘change in dark volume matched lagged by 1 month’ is 

that a change in the total matched obtained in the dark would signal the traders about the amount of 

liquidity in the dark. Whether this signal is positive or negative would then influence the trade execution 

decisions and therefore the amount of equity traded. It is important to note that the regression results in 

Exhibit 2 only show correlation and not causation. Therefore, it cannot be known for certain whether the 

change in dark volume matched affects the change in equity traded or vice versa.  

3. Matched Dark Volume  

 Having studied the association between ‘change in total equity volume’ and ‘change in matched 

dark volume,’ we next examined the factors that affected the ‘matched dark volume.’ In order to do so, 

regressions were conducted with ‘matched dark volume’ as the dependent variable. The relationship 

between the quantities of shares matched in the dark by ‘block cross platforms’ and ‘continuous cross 

platforms’ and the total match in the dark was determined. Block Cross platforms refer to trading 

platforms provided by firms such as Liquidnet, Instinet, and BIDS Trading that mainly allow institutional 

buy side clients to operate in their dark pools. Continuous Cross platforms refer to the trading platforms 

provided by firms such as Credit Suisse, Goldman Sachs, and Barclays that have their own dark pool 
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venues. For instance, Goldman Sachs’ dark pool venue is called ‘Sigma X.’
31

 Continuous Cross Platforms 

do not restrict themselves to the execution of institutional orders but also allow for retail orders and high 

frequency traders. In this sample, the block cross platforms include BIDS Trading, Instinet and Liquidnet. 

The continuous cross platforms consist of a number of platforms including Barclays, UBS, Goldman, 

Deutsche Bank, Morgan Stanley, Knight, Citi, Level and ConvergEx Group. We took into consideration 

the block volume trades conducted by these platforms from July 2008 through September 2013 for each 

month.  

 Exhibit 3A tests the correlation between ‘matched dark volume’ and ‘matched dark volume in 

block cross platforms.’ The p-value of 0.000 for the independent variable shows that ‘matched dark 

volume in block cross platforms’ is statistically significant at 1% level of significance. An R
2
 of 35.05% 

was obtained. This means that 35.05% of the variation in the matched dark volume is explained by the 

‘matched dark volume in block cross platforms.’ A graph depicting the correlation between ‘matched 

dark volume’ and ‘matched dark volume in block cross platforms’ has been presented in Exhibit 3B. The 

large positive coefficient of 4.349 for the variable ‘matched dark volume in block cross platforms’ is 

evident from the rising slope of the graph. Exhibit 3C tests the correlation between ‘matched dark 

volume’ and ‘matched dark volume in continuous cross platforms.’ The p-value for the independent 

variable ‘matched dark volume in continuous cross platforms’ was obtained as 0.000, suggesting that the 

variable is significant. Moreover, a high R
2
 of 76.87 was obtained as compared to an R

2
 of 35.05% for the 

model with block cross platforms. The higher R
2 
can be attributed to the idea that continuous cross 

platforms are more inclusive than the block cross platforms in terms of allowing a greater variety of 

players to operate in their dark pools. For instance, both retail clients and High Frequency Traders (HFTs) 

have access to continuous cross platforms. Activities of high-frequency traders provide “valuable 

                                                           
31

 "TABB Group Liquidity Matrix." Goldman Sachs Electronic Trading, 2011. Web. 2013. 

http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-

2011.pdf?1369073404 

http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
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liquidity” to displayed and non-displayed execution destinations.
32

 Hence, continuous cross platforms 

allow for greater sources of liquidity and are less exclusive, thereby justifying the greater statistical 

correlation with ‘matched dark volume.’ A graph depicting the correlation between ‘matched dark 

volume’ and ‘matched dark volume in continuous cross platforms’ has been presented in Exhibit 3D.  

 Exhibit 3E tests for correlation between ‘matched dark volume’ and ‘matched block dark volume 

in block cross platform.’ Block volume refers to execution of 10,000 or more shares as a single 

transaction.
33

 We tested for the impact of executing block orders on the total ‘matched dark volume.’ 

Since one of the primary advantages of using dark pools is to implement institutional sized orders without 

revealing one’s investment strategy, we thought it would be interesting to observe if the volume of block 

orders matched had any association with the total ‘matched dark volume.’ Exhibit 3E provides a p-value 

of 0.2749 for the independent variable thereby indicating that ‘matched block dark volume in block cross 

platforms’ is not statistically significant. The volume of block trades matched in block trading platforms 

such as Instinet and Liquidnet are therefore not correlated with the total equity volume matched in the 

dark. A graph depicting the correlation between ‘matched dark volume’ and ‘matched block dark volume 

in block cross platforms’ has been presented in Exhibit 3F. The low R
2
 of 1.98% is evident from how 

poorly the trend line fits the data points. Exhibit 3G tests for correlation between ‘‘matched dark volume’ 

and ‘matched block dark volume in continuous cross platform.’ The variable ‘matched block dark volume 

in continuous cross platforms’ is statistically significant because it has a p-value of less than 0.01. 

Additionally, it has an R
2
 of 19.98%. 19.985 of the variation in matched block dark volume can be 

explained by the matched block dark volume in continuous cross platforms. A graph depicting the 

correlation between ‘matched dark volume’ and ‘matched block dark volume in continuous cross 

platforms’ has been presented in Exhibit 3H. The significance of block volume trades executed in 

continuous cross platforms can be attributed to the importance that institutional clients provide to being 

                                                           
32

 Saraiya, Nigam, and Hitesh Mittal. "Understanding and Avoiding Adverse Selection in Dark Pools." Web. 2013. 

http://www.posit-alert.com/news_events/papers/AdverseSelectionDarkPools_113009F.pdf 
33

 "TABB Group Liquidity Matrix." Goldman Sachs Electronic Trading, 2011. Web. 2013. 

http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-

2011.pdf?1369073404 

http://www.posit-alert.com/news_events/papers/AdverseSelectionDarkPools_113009F.pdf
http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
http://mm.tabbforum.com/liquidity_matrices/75/documents/original_TABB_Group_LiquidityMatrix_Sept-2011.pdf?1369073404
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able to execute block orders in the dark. Executing block orders in the dark can help avoid the problem of 

being ‘front run’ by traders. Furthermore, block orders are difficult to execute in the continuous limit 

order market due to the recent trend of reduced average trade and order size.
34

  

 The above cited regression results with ‘matched dark volume’ as dependent variable provide 

crucial insight into firms that build their own dark venues. These include companies such as Credit Suisse 

or Fidelity that have their own dark pools called CrossFinder and CrossStream respectively. For instance, 

an R
2
 of 76.87% for the variable ‘matched dark volume in continuous cross platforms’ indicates the 

importance of allowing players such as retail clients and high frequency traders to gain access to their 

dark liquidity in order to increase the volume of dark activity in their trading venues. Some platforms 

such as Instinet prefer to keep their dark venues ‘pristine’ by providing access to only “buy side 

institutions with long-term investment objectives” (Saraiya 2013). However, it is essential to decide 

whether one wants to sacrifice a higher liquidity in order to avoid the issue of “adverse selection” caused 

by HFTs.
35

  

 After conducting simple linear regressions, multiple regressions were conducted with ‘matched 

dark volume’ as the dependent variable. Exhibit 3I shows the regression of ‘total matched dark volume’ 

against ‘total equity volume traded.’ The variable ‘total equity volume traded’ is correlated with ‘dark 

volume matched’ at a 1% level of significance as evident from the p-value of 0.000. Following this, the 

independent variable ‘bid ask spread’ is added to the regression model (Exhibit 3J). The variable ‘bid ask 

spread’ is negatively correlated with ‘matched dark volume’ at a 10% level of significance. The final 

independent variable added to the regression model is the interaction term ‘total block trades in the 

dark*bid ask spread’ (Exhibit 3K). The variable for ‘total block trade’ was calculated by adding the 

volume of block trade conducted in block cross platforms and continuous cross platforms. The interaction 

term ‘total block trades in the dark*bid ask spread’ has a p-value of 0.000 and is therefore significant at a 

                                                           
34

 Buti, Sabrina., Rindi, Barbara., and Werner, Ingrid M. “Diving Into Dark Pools.” (2011) Web. 2013. 

http://business.nd.edu/uploadedFiles/Academic_Centers/Study_of_Financial_Regulation/pdf_and_documents/2011_

conf_Ingrid_Werner.pdf 
35

 Saraiya, Nigam, and Hitesh Mittal. "Understanding and Avoiding Adverse Selection in Dark Pools." Web. 2013. 

http://www.posit-alert.com/news_events/papers/AdverseSelectionDarkPools_113009F.pdf 

http://business.nd.edu/uploadedFiles/Academic_Centers/Study_of_Financial_Regulation/pdf_and_documents/2011_conf_Ingrid_Werner.pdf
http://business.nd.edu/uploadedFiles/Academic_Centers/Study_of_Financial_Regulation/pdf_and_documents/2011_conf_Ingrid_Werner.pdf
http://www.posit-alert.com/news_events/papers/AdverseSelectionDarkPools_113009F.pdf
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1% level of significance. Since bid ask spread was interacted with the total block trade volume matched in 

the dark, the significance of this interaction term in the regression model means that the variable ‘bid ask 

spread’ has a different correlation with the matched dark volume of block trades and non-block trades. In 

other words, matching equity in the dark will show a different degree of association with bid ask spread 

when a block trade is executed compared to when a non-block order is executed. For example, orders 

with narrower spreads are more likely to be executed in smaller sizes in broker dealer platforms and not 

as large blocks in dark pools. As seen in Exhibit 3K, the variable ‘total equity volume traded’ is no longer 

significant when the independent variables ‘bid ask spread’ ‘total block trade*bid ask spread’ are added to 

the model. Since ‘total equity volume traded’ loses its significance, it can be said that the variable is not 

robust enough. The variable ‘bid ask spread’ remains robust at a 10% level of significance in both the 

regression models (Exhibit 3J and Exhibit 3K). The robustness of the variable conveys the idea that 

traders attach a greater importance to the size of the bid ask spread while evaluating possible trade 

execution destinations such as dark pools. According to a study conducted by Mark Ready at the 

Wisconsin School of Business, traders are more likely to route shares with lower spread to soft-dollar 

venues (brokers dealers such as Goldman Sachs) as compared to dark venues which are mainly used to 

execute stocks with a wider spread per share
36

.  

4. Market Quality: Bid-Ask Spread  

In this paper, bid ask spread is used as a measure of market quality. Exhibit 4A tests the 

correlation between ‘bid ask spread’ and ‘matched dark volume.’ The p-value for the independent 

variable is 0.6494 indicating that the variable ‘matched dark volume’ is not statistically significant. One 

would expect a correlation between factors such as limit order spread and depth and level of dark pool 

activity. However, this regression would require a larger data set in order to get statistically significant 

results. The selection of stocks (from NYSE or NASDAQ, for instance) for which the bid ask spread is 

                                                           
36

 Ready, Mark J. "Determinants of Volume in Dark Pools." Wisconsin School of Business at the University of 

Wisconsin - Madison. Wisconsin School of Business, n.d. Web. 12 Dec. 2013.  

<http://bus.wisc.edu/>. 
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calculated also influences the regression results. As seen from Exhibit 4B, the variable for the ‘dark 

volume matched in block cross platforms’ is also not statistically significant. Moreover, as seen from 

Exhibits 4D and 4E, the independent variables ‘matched dark volume in continuous cross platforms’ and 

‘matched block dark volume in continuous cross platforms’ are not significant.  

 Looking at Exhibit 4, the only independent variable that is statistically significant is ‘matched 

block dark volume in block cross platforms’ (Exhibit 4C). The coefficient for this variable is 0.0133. This 

means that an increase in the block volume matched in block cross platforms by 1 million shares would 

lead to an increase in bid ask spread by $0.0133. One might expect the spread to go down while executing 

a block volume trade since a large quantity of shares are being matched at midpoint. One of the possible 

explanations for the positive coefficient for ‘matched block dark volume in block cross platforms’ can be 

that traders execute shares in block volumes in block cross platforms only when the spreads on those 

shares are wider.  

The above cited regression results with bid ask spread as the dependent variable are important as 

they help understand the criteria that equity traders use in deciding to route orders to soft-dollar venues or 

dark venues. Soft-dollar venues refer to executions destinations hosted by broker dealers that are paid 

“soft dollars” or a fee for providing research or brokerage services
37

. However, there are other factors that 

come into play while deciding the venue for routing orders. For instance, equity traders might prefer to 

route orders to dark pools or other broker-dealers depending on factors such as spread per share, their 

relationship with the sell-side firms, or the fees charged by soft-dollar venues for providing liquidity. 

The regressions conducted in Exhibit 4 simply demonstrate correlation and do not prove 

causation. The regressions do not imply a causal relationship between the two variables wherein an 

increase in ‘matched block dark volume in block cross platforms’ would result in a decrease in bid ask 

spread. On the contrary, the regression results convey the idea that an independent variable such as 

                                                           
37 Kaswell, Stuart J., Alan Rosenblat, and Michael L. Sherman. "SEC Releases New Interpretive Guidance on Soft 

Dollar Arrangements." Journal of Investment Compliance 7.3 (2006): 4-24. Emerald. Web. 2013. 

www.emeraldinsight.com/journals.htm?articleid=1575940&show=abstract 

 

http://www.emeraldinsight.com/journals.htm?articleid=1575940&show=abstract
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‘matched block dark volume in block cross platforms’ simply acts as an indicator of the direction that the 

bid ask spread is going to take.  

As a future subject of study, it would be interesting to collect data on specific stocks and test for 

characteristics of stocks that lead to an increased level of dark pool activity. For instance, one can test for 

whether or not the exchange on which a particular stock is listed impacts the level of dark pool activity 

for that stock. Furthermore, do factors such as average spread, depth, or volatility affect the level of dark 

pool activity for a particular stock or vice versa?  

Conclusion 

The regressions conducted in Exhibit 2 provide evidence of the correlation between change in 

equity volume traded and change in total volume matched in the dark. However, these regression results 

do not provide evidence regarding the direction of causation. Furthermore, there are other macroeconomic 

and regulatory factors that will affect the volume of equity matched in the dark in the future. Since 

regulation plays a critical role in determining the potential volume of equity traded in the dark in the 

future, the variable ‘change in total equity traded’ cannot be identified as a good predictor of the total 

‘change in matched dark volume.’  

The regressions conducted in Exhibit 3 with matched dark volume as the dependent variable 

provide valuable insight into the factors that correlate with the total equity volume matched in the dark. 

The statistical evidence regarding the degree of correlation of different factors with the total matched 

volume in the dark can help understand the different value propositions supported by the varied dark pool 

trading platforms. For instance, ‘matched dark volume in continuous cross platforms’ has a higher 

R
2
 value compared to that of ‘matched dark volume in block cross platforms’ when regressions are run 

against ‘matched dark volume’ as the dependent variable. This statistical evidence indicates the 

importance that block cross platforms provide to avoiding the problem of adverse selection and being 

exclusive in terms of limiting access to just buy side institutional players. Cross continuous platforms are 

more inclusive and allow retail flow and high frequency traders to access their liquidity pools. Block 

cross platforms like Liquidnet can therefore be regarded more pristine whereas cross continuous 
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platforms such as UBS and Goldman focus more on attracting liquidity to their dark pools, without 

focusing much on the source of that liquidity. The multiple regressions conducted with ‘matched dark 

volume’ as the dependent variable demonstrate the robustness of variables such as bid ask spread. 

Furthermore, the regressions show how the size of spread affects the routing decision of traders.  

The regressions conducted in Exhibit 4 with bid ask spread as the dependent variable provide 

insight into the relationship between the volume of equity matched in dark on different platforms and its 

association with market quality. However, bid ask spread is only one measure of market quality. Other 

measures such as market volatility and limit order depth also need to be taken into account in order to 

understand the cumulative association between dark pool activity and market quality. These regressions 

conducted in Exhibit 4 only show correlation and do not prove causation. In other words, this study does 

not demonstrate whether dark pool activity is a result of deteriorating market quality or whether 

deteriorating market quality causes broker-dealers to trade in dark pools. Existing literature on dark pools 

and future studies that look at the relationship between dark pool activity and market quality can help 

answer these questions. 
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Appendix 

Exhibit 1A: Screenshot of data from TABBFORUM Group Liquidity Matrix for August 2013 
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Exhibit 1B: Dataset of dependent and independent variables
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Exhibit 1C: Example of Calculation of Block Trade Volume 

Block Cross Platforms 

  

Total ADV 

Matched 

in Dark Pool 

Block  

Volume  

(10,000+) 

Calculations 

Instinet 55.8 11% 6.138 

Liquidnet 35.8 71% 25.418 

BIDS Trading 25.0 12% 3 

Total     34.556 

 

In the above table, column 3 is calculated by multiplying the “Total ADV Matched in Dark Pool” with 

“Block Volume (10,000+)”.  

 

 

Exhibit 1D: List of S&P 400 Midcap Stocks
38

 

Company Name (S&P 400) Ticker Symbol 

Regeneron pharmaceuticals Inc REGN 

Equinix Inc EQIX 

HollyFrontier Corporation HFC 

Kansas City Southern Inc KSU 

AMETEK Inc AME 

Vertex Pharmaceuticals Inc VRTX 

Rackspace Hosting Inc RAX 

Macerich Co MAC 

PVH Corp PVH 

Trimble Navigation Ltd TRMB 

LKQ Corp LKQ 

Tractor Supply Co TSCO 

Polaris Inds Inc PII 

Mohawk Industries Inc MHK 

Under Armour Inc A UA 

Hanesbrands Inc HBI 

Advance Auto Parts Inc AAP 

Signet Jewelers Ltd SIG 

Jarden Corp JAH 

Dick's Sporting Goods Inc DKS 

 

                                                           
38

 http://www.barchart.com/stocks/sp500.php?_dtp1=2 

 

http://www.barchart.com/stocks/sp500.php?_dtp1=2
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List of S&P 600 Smallcap Stocks 

Company Name (S&P 600) Ticker Symbol 

3D Systems Corp DDD 

A. Schulman, Inc.  SHLM 

Avista Corp.  AVA 

Atlantic Tele-Network ATNI 

Black Box Corp. BBOX 

Bank Mutual Corp. BKMU 

Barnes & Noble BKS 

Cincinnati Bell Inc. CBB 

Cambrex Corp.  CBM 

Central Garden & Pet Company CENTA 

Daktronics DAKT 

Digi International Inc.  DGII 

Diamond Foods DMND 

Exterran Holdings  EXH 

Entertainment Properties Trust EPR 

Entropic Communications ENTR 

First Commonwealth Financial Corp. FCF 

Franklin Electric Co.  FELE 

Flotek Industries FTK 

Gulfport Energy Corp. GPOR 
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List of S&P 500 Largecap Stocks  

Company Name (S&P 500) Ticker Symbol 

Bed Bath & Beyond Inc.  BBBY 

Chesapeake Energy Corp. CHK 

Cummins Inc.  CMI 

Starbucks Corp. SBUX 

Regions Financial Corp. RF 

Pinnacle West Capital Corp. PNW 

Newfield Exploration Company NFX 

Oneok Inc. OKE 

Leggett & Platt Inc. LEG 

Gap Inc.  GPS 

Google Inc.  GOOG 

Xerox Corp. XRX 

Wynn Resorts Limited WYNN 

Verizon Communications Inc.  VZ 

Scripps Networks Interactive Inc. SNI 

Texas Instruments Inc. TXN 

Boston Scientific Corp. BSX 

American Electric Power Company AEP 

Forest Laboratories FRX 

Equity Residential EQR 
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Exhibit 2A 
 
Change in equity volume = −46.162 + 10.257*change in dark volume 

 

 

 

 

 

 

 

 

 

 

Exhibit 2B: Graph exhibiting the Change in Equity Volume vs. Change in Dark Volume 
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Change in Matched Dark Volume 

Change in Equity Volume vs. Change in Dark 
Volume 

Dependent Variable: CHANGE_IN_EQUITY_VOLUME  

Method: Least Squares   

Date: 12/13/13   Time: 19:26   

Sample (adjusted): 2007M04 2013M09  

Included observations: 78 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -46.16205 97.99127 -0.471083 0.6389 

CHANGE_IN_DARK_VOLUME 10.25720 1.048505 9.782691 0.0000 
     
     R-squared 0.557370     Mean dependent var 20.32564 

Adjusted R-squared 0.551546     S.D. dependent var 1289.225 

S.E. of regression 863.3514     Akaike info criterion 16.38483 

Sum squared resid 56648543     Schwarz criterion 16.44526 

Log likelihood -637.0083     Hannan-Quinn criter. 16.40902 

F-statistic 95.70105     Durbin-Watson stat 2.641770 

Prob(F-statistic) 0.000000    
     
     
 

 
    

 
 

 

Dependent Variable: CHANGE_IN_EQUITY_VOLUME  

Method: Least Squares   

Date: 12/13/13   Time: 19:37   

Sample (adjusted): 2007M05 2013M09  

Included observations: 77 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -61.02467 95.75688 -0.637288 0.5259 

CHANGE_IN_DARK_VOLUME 10.77687 1.034421 10.41826 0.0000 

DARK_VOLUMECHANGELAG1 2.736512 1.038129 2.636004 0.0102 
     
     R-squared 0.595544     Mean dependent var 25.18831 

Adjusted R-squared 0.584613     S.D. dependent var 1296.959 

S.E. of regression 835.8967     Akaike info criterion 16.33307 

Sum squared resid 51705525     Schwarz criterion 16.42439 

Log likelihood -625.8232     Hannan-Quinn criter. 16.36959 

F-statistic 54.48095     Durbin-Watson stat 2.614227 

Prob(F-statistic) 0.000000    
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Exhibit 2C 

Change in equity volume = −61.025 + 10.777*change in dark volume + 2.737*change in dark volume_lag1 

 

 
 

 

 

 

 

 

 
 
 
 
Exhibit 2D 
 
Change in equity volume = −55.512 + 10.633*change in dark volume + 

2.539*change in dark volume_lag1 −0.918* change in dark volume_lag2 

Dependent Variable: CHANGE_IN_EQUITY_VOLUME  

Method: Least Squares   

Date: 12/13/13   Time: 19:38   

Sample (adjusted): 2007M06 2013M09  

Included observations: 76 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -55.51223 97.64122 -0.568533 0.5714 

CHANGE_IN_DARK_VOLUME 10.63335 1.057368 10.05643 0.0000 

DARK_VOLUMECHANGELAG1 2.539964 1.071959 2.369459 0.0205 

DARK_VOLUMECHANGELAG2 -0.917835 1.062830 -0.863576 0.3907 
     
     R-squared 0.599960     Mean dependent var 25.42895 

Adjusted R-squared 0.583292     S.D. dependent var 1305.575 

S.E. of regression 842.7868     Akaike info criterion 16.36250 

Sum squared resid 51140852     Schwarz criterion 16.48517 

Log likelihood -617.7750     Hannan-Quinn criter. 16.41153 

F-statistic 35.99403     Durbin-Watson stat 2.611602 

Prob(F-statistic) 0.000000    
     
     

 

 

Dependent Variable: CHANGE_IN_EQUITY_VOLUME  

Method: Least Squares   

Date: 12/13/13   Time: 19:37   

Sample (adjusted): 2007M05 2013M09  

Included observations: 77 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -61.02467 95.75688 -0.637288 0.5259 

CHANGE_IN_DARK_VOLUME 10.77687 1.034421 10.41826 0.0000 

DARK_VOLUMECHANGELAG1 2.736512 1.038129 2.636004 0.0102 
     
     R-squared 0.595544     Mean dependent var 25.18831 

Adjusted R-squared 0.584613     S.D. dependent var 1296.959 

S.E. of regression 835.8967     Akaike info criterion 16.33307 

Sum squared resid 51705525     Schwarz criterion 16.42439 

Log likelihood -625.8232     Hannan-Quinn criter. 16.36959 

F-statistic 54.48095     Durbin-Watson stat 2.614227 

Prob(F-statistic) 0.000000    
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Exhibit 2E 

Change in equity volume = −70.062 + 10.769*change in dark volume + 2.692*change in dark volume_lag1 −0.729* 

change in dark volume_lag2 + 0.707*change in dark volume_lag3 

 

Dependent Variable: CHANGE_IN_EQUITY_VOLUME  

Method: Least Squares   

Date: 12/13/13   Time: 19:38   

Sample (adjusted): 2007M07 2013M09  

Included observations: 75 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -70.06208 100.0100 -0.700550 0.4859 

CHANGE_IN_DARK_VOLUME 10.76858 1.083854 9.935456 0.0000 

DARK_VOLUMECHANGELAG1 2.692283 1.102515 2.441947 0.0171 

DARK_VOLUMECHANGELAG2 -0.729480 1.107624 -0.658598 0.5123 

DARK_VOLUMECHANGELAG3 0.707246 1.095742 0.645449 0.5207 
     
     R-squared 0.603749     Mean dependent var 21.49200 

Adjusted R-squared 0.581106     S.D. dependent var 1313.912 

S.E. of regression 850.3910     Akaike info criterion 16.39361 

Sum squared resid 50621539     Schwarz criterion 16.54811 

Log likelihood -609.7604     Hannan-Quinn criter. 16.45530 

F-statistic 26.66388     Durbin-Watson stat 2.626539 

Prob(F-statistic) 0.000000    
     
     

 

 

Exhibit 3A 

Matched dark volume = 353.2786 + 4.349422*matched dark volume in block cross platforms 
 
Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/01/13   Time: 23:14   

Sample (adjusted): 2008M07 2013M09  

Included observations: 62 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 353.2786 79.23170 4.458804 0.0000 

BLOCK__CROSS_PLAT_DARK 4.349422 0.764365 5.690244 0.0000 
     
     R-squared 0.350501     Mean dependent var 798.0000 

Adjusted R-squared 0.339676     S.D. dependent var 126.1354 

S.E. of regression 102.4980     Akaike info criterion 12.12929 

Sum squared resid 630350.6     Schwarz criterion 12.19791 

Log likelihood -374.0080     Hannan-Quinn criter. 12.15623 

F-statistic 32.37888     Durbin-Watson stat 0.319918 

Prob(F-statistic) 0.000000    
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Exhibit 3B: Graph exhibiting Dark Volume Matched vs. Block Cross Platform Dark Volume 

 

 

 

Exhibit 3C 

Matched dark volume = 273.5302 + 1.026687*matched dark volume in continuous cross platforms 
 

Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/01/13   Time: 23:14   

Sample (adjusted): 2008M07 2013M09  

Included observations: 62 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 273.5302 37.94187 7.209192 0.0000 

CONT_CROSS_PLAT_DARK 1.026687 0.072701 14.12210 0.0000 
     
     R-squared 0.768727     Mean dependent var 798.0000 

Adjusted R-squared 0.764872     S.D. dependent var 126.1354 

S.E. of regression 61.16298     Akaike info criterion 11.09669 

Sum squared resid 224454.6     Schwarz criterion 11.16530 

Log likelihood -341.9973     Hannan-Quinn criter. 11.12363 

F-statistic 199.4337     Durbin-Watson stat 0.506993 

Prob(F-statistic) 0.000000    
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Exhibit 3D: Graph exhibiting Dark Volume Matched vs. Continuous Cross Platform Dark Volume 

 

 

 

Exhibit 3E 

Matched dark volume = 721.3864 + 2.015526*matched block dark volume in block cross platforms 

 

 
Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/01/13   Time: 23:19   

Sample (adjusted): 2008M07 2013M09  

Included observations: 62 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 721.3864 71.34765 10.11086 0.0000 

BLOCK_TRADES_BCP 2.015526 1.829238 1.101839 0.2749 
     
     R-squared 0.019833     Mean dependent var 798.0000 

Adjusted R-squared 0.003497     S.D. dependent var 126.1354 

S.E. of regression 125.9146     Akaike info criterion 12.54081 

Sum squared resid 951269.9     Schwarz criterion 12.60943 

Log likelihood -386.7652     Hannan-Quinn criter. 12.56775 

F-statistic 1.214050     Durbin-Watson stat 0.509101 

Prob(F-statistic) 0.274932    
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Exhibit 3F: Graph exhibiting Dark Volume Matched vs. Block Trade Volume in Block Cross Platforms 

 

 

 

 

Exhibit 3G 

Matched dark volume = 704.7126 + 4.928949*matched block dark volume in continuous cross platforms 
 
Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/01/13   Time: 23:19   

Sample (adjusted): 2008M07 2013M09  

Included observations: 62 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 704.7126 28.09523 25.08300 0.0000 

BLOCK_TRADES_CCP 4.928949 1.273120 3.871552 0.0003 
     
     R-squared 0.199882     Mean dependent var 798.0000 

Adjusted R-squared 0.186546     S.D. dependent var 126.1354 

S.E. of regression 113.7636     Akaike info criterion 12.33785 

Sum squared resid 776529.1     Schwarz criterion 12.40647 

Log likelihood -380.4733     Hannan-Quinn criter. 12.36479 

F-statistic 14.98892     Durbin-Watson stat 0.674975 

Prob(F-statistic) 0.000270    
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Exhibit 3H: Graph exhibiting Dark Volume Matched vs. Block Trade Volume in Continuous Cross 

Platforms 
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Exhibit 3I 

Total matched dark volume = 185.706 + 0.0668*total equity volume traded   
 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Exhibit 3J 

Total matched dark volume = 111.073 + 0.0758*total equity volume traded −177.217*bid ask spread   
 
 

Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/13/13   Time: 17:40   

Sample (adjusted): 2007M03 2012M12  

Included observations: 70 after adjustments  
     
     

Variable Coefficient Std. Error t-Statistic Prob.   
     
     

C 111.0725 98.51854 1.127427 0.2636 

TOTAL_EQUITY_VOLUME 0.075793 0.012476 6.075080 0.0000 

BID_ASK_SPREAD -177.2167 103.5283 -1.711770 0.0916 
     
     

R-squared 0.357161     Mean dependent var 683.9271 

Adjusted R-squared 0.337971     S.D. dependent var 262.1041 

S.E. of regression 213.2613     Akaike info criterion 13.60483 

Sum squared resid 3047186.     Schwarz criterion 13.70119 

Log likelihood -473.1689     Hannan-Quinn criter. 13.64310 

F-statistic 18.61256     Durbin-Watson stat 0.227932 

Prob(F-statistic) 0.000000    
     
     

 

 

Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/13/13   Time: 17:39   

Sample: 2007M03 2013M09   

Included observations: 79   
     
     

Variable Coefficient Std. Error t-Statistic Prob.   
     
     

C 185.7059 91.84218 2.022011 0.0466 

TOTAL_EQUITY_VOLUME 0.066758 0.011750 5.681698 0.0000 
     
     

R-squared 0.295399     Mean dependent var 689.8595 

Adjusted R-squared 0.286248     S.D. dependent var 249.2864 

S.E. of regression 210.6067     Akaike info criterion 13.56285 

Sum squared resid 3415349.     Schwarz criterion 13.62284 

Log likelihood -533.7327     Hannan-Quinn criter. 13.58688 

F-statistic 32.28169     Durbin-Watson stat 0.094249 

Prob(F-statistic) 0.000000    
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Exhibit 3K 

Total matched dark volume = 780.8303 + 0.0124*total equity volume traded  −10763.58*bid ask spread 
+146.566*total block trades*bid ask spread   

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dependent Variable: DARK_VOLUME_MATCHED  

Method: Least Squares   

Date: 12/13/13   Time: 17:41   

Sample (adjusted): 2008M07 2012M12  

Included observations: 54 after adjustments  
     
     

Variable Coefficient Std. Error t-Statistic Prob.   
     
     

C 780.8303 72.31138 10.79817 0.0000 

TOTAL_EQUITY_VOLUME 0.012391 0.008799 1.408272 0.1652 

BID_ASK_SPREAD -10763.58 2401.294 -4.482408 0.0000 
TOTAL_BLOCK_TRADES*BID_ASK_SPREA

D 146.5657 32.88604 4.456774 0.0000 
     
     

R-squared 0.298663     Mean dependent var 809.7222 

Adjusted R-squared 0.256583     S.D. dependent var 126.5463 

S.E. of regression 109.1104     Akaike info criterion 12.29378 

Sum squared resid 595253.5     Schwarz criterion 12.44112 

Log likelihood -327.9322     Hannan-Quinn criter. 12.35060 

F-statistic 7.097461     Durbin-Watson stat 0.801377 

Prob(F-statistic) 0.000459    
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Exhibit 4A 

Bid ask spread = 0.102941 − 0.0000533*matched dark volume  
 

Dependent Variable: BID_ASK_SPREAD  

Method: Least Squares   

Date: 12/01/13   Time: 22:35   

Sample (adjusted): 2007M03 2012M12  

Included observations: 70 after adjustments  
     

     

Variable Coefficient Std. Error t-Statistic Prob.   
     

     

C 0.102941 0.085396 1.205449 0.2322 

DARK_VOLUME_MATCHED -5.33E-05 0.000117 -0.456561 0.6494 
     

     

R-squared 0.003056     Mean dependent var 0.066501 

Adjusted R-squared -0.011605     S.D. dependent var 0.252616 

S.E. of regression 0.254078     Akaike info criterion 0.125804 

Sum squared resid 4.389779     Schwarz criterion 0.190046 

Log likelihood -2.403126     Hannan-Quinn criter. 0.151322 

F-statistic 0.208448     Durbin-Watson stat 1.996425 

Prob(F-statistic) 0.649442    
     
     

 

Exhibit 4B 

Bid ask spread = -0.339370 + 0.003990*matched dark volume in block cross platforms 
 

Dependent Variable: BID_ASK_SPREAD  

Method: Least Squares   

Date: 12/01/13   Time: 22:37   

Sample (adjusted): 2008M07 2012M12  

Included observations: 53 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.339370 0.252351 -1.344835 0.1846 

BLOCK__CROSS_PLAT_DARK 0.003990 0.002442 1.633772 0.1085 
     
     R-squared 0.049735     Mean dependent var 0.067880 

Adjusted R-squared 0.031102     S.D. dependent var 0.290745 

S.E. of regression 0.286188     Akaike info criterion 0.372668 

Sum squared resid 4.177074     Schwarz criterion 0.447019 

Log likelihood -7.875700     Hannan-Quinn criter. 0.401260 

F-statistic 2.669213     Durbin-Watson stat 1.983929 

Prob(F-statistic) 0.108466    
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Exhibit 4C 

Bid ask spread = -0.434978 + 0.013309*matched block dark volume in block cross platforms 
 
 

Dependent Variable: BID_ASK_SPREAD  

Method: Least Squares   

Date: 12/01/13   Time: 23:04   

Sample (adjusted): 2008M07 2012M12  

Included observations: 53 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -0.434978 0.169129 -2.571872 0.0131 

BLOCK_TRADES_BCP 0.013309 0.004367 3.047410 0.0037 
     
     R-squared 0.154042     Mean dependent var 0.067880 

Adjusted R-squared 0.137455     S.D. dependent var 0.290745 

S.E. of regression 0.270024     Akaike info criterion 0.256396 

Sum squared resid 3.718569     Schwarz criterion 0.330746 

Log likelihood -4.794489     Hannan-Quinn criter. 0.284987 

F-statistic 9.286706     Durbin-Watson stat 2.214850 

Prob(F-statistic) 0.003651    
     
     

 

Exhibit 4D 

Bid ask spread = 0.360411 − 0.000572*matched dark volume in continuous cross platforms 
 

Dependent Variable: BID_ASK_SPREAD  

Method: Least Squares   

Date: 12/01/13   Time: 22:44   

Sample (adjusted): 2008M07 2012M12  

Included observations: 53 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.360411 0.183530 1.963771 0.0550 

CONT_CROSS_PLAT_DARK -0.000572 0.000351 -1.631788 0.1089 
     
     R-squared 0.049620     Mean dependent var 0.067880 

Adjusted R-squared 0.030985     S.D. dependent var 0.290745 

S.E. of regression 0.286205     Akaike info criterion 0.372789 

Sum squared resid 4.177579     Schwarz criterion 0.447139 

Log likelihood -7.878901     Hannan-Quinn criter. 0.401380 

F-statistic 2.662732     Durbin-Watson stat 2.213255 

Prob(F-statistic) 0.108885    
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Exhibit 4E 

Bid ask spread = 0.121908 − 0.002707*matched block dark volume in continuous cross platforms 
 
 

Dependent Variable: BID_ASK_SPREAD  

Method: Least Squares   

Date: 12/01/13   Time: 23:08   

Sample (adjusted): 2008M07 2012M12  

Included observations: 53 after adjustments  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C 0.121908 0.078205 1.558837 0.1252 

BLOCK_TRADES_CCP -0.002707 0.003365 -0.804496 0.4248 
     
     R-squared 0.012531     Mean dependent var 0.067880 

Adjusted R-squared -0.006831     S.D. dependent var 0.290745 

S.E. of regression 0.291736     Akaike info criterion 0.411071 

Sum squared resid 4.340608     Schwarz criterion 0.485422 

Log likelihood -8.893387     Hannan-Quinn criter. 0.439663 

F-statistic 0.647213     Durbin-Watson stat 2.081530 

Prob(F-statistic) 0.424845    
     

 

 

 

 

 

 

 

 

 

 

 

 

 


