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Introduction and Summary

1. My nameisDavid S. Evans. | am the Chairman of the Global Economics Group. |
have a Ph.D. degree in economics from the University of Chicago. | have taught antitrust
economics for more than 25 years and have authored 5 major books and more than 100
professional articles. My curriculum vitae, which sets forth my qualifications, isincluded in
Attachment 2.* | have previously submitted reports to the SEC related to the pricing of depth-of-
book data.? | continue to stand by those reports.

2. Counsel for SIFMA asked me to evaluate whether the two stock exchanges—NY SE
Arcaand NASDAQ (“Exchanges’)—are subject to significant competitive forces in setting their
fees for depth-of-book data products and to analyze and respond to the economic opinions and
analyses of Professors Hendershott and Nevo on behalf of NY SE Arca and Professor Ordover on
behalf of NASDAQ set forth in their January 26, 2015 reports (“ Exchanges' Reports”).

3. Based on my economic analysis and review of the evidence | find that NY SE Arca and
NASDAQ are not subject to significant competitive constraints in setting their fees for depth-of-
book data products. | further find that the data that Professors Hendershott, Nevo, and Ordover
present is consistent with the Exchanges' setting fees for their depth-of-book data products at

levels that reflect their exercise of significant market power.?

A. Background

4. This matter involves rule changes by the Exchanges that impose fees for certain of their
proprietary market data products. The rule change by NY SE Arca, which originally took effect in
January 2009 and was re-filed in November 2010, imposed fees for its ArcaBook product. NY SE

! Also included in Attachment 2 are alist of all casesin which | have testified as an expert since 2002, alist of
documents relied on for my report, and my prior reports regarding depth-of-book data pricing.

2 David S. Evans, “An Economic Assessment of Whether * Significant Competitive Forces Constrain an Exchange’s
Pricing of 1ts Depth-of-Book Market Data,” July 10, 2008 (“ Evans Report |1”); David S. Evans, “Response to
Ordover And Bamberger’ s Statement Regarding The SEC’ s Proposed Order Concerning The Pricing of Depth-of-
Book Market Data,” October 10, 2008 (“Evans Report I1"); David S. Evans, “ Response to Ordover and Bamberger’'s
Statement Regarding NASDAQ' s Proposed Rule Change Concerning The Pricing of Depth-of-Book Market Data,”
March 21, 2011 (“Evans Report I117).

3| reserve the right to supplement this report, as permitted by the Chief ALJ, to respond to any additional economic
analysis and evidence presented by NY SE Arcaand NASDAQ), including evidence presented at the hearing.
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Arcaand its predecessor, Archipelago Holdings, Inc., previously did not charge users for
ArcaBook. The rule change increased the monthly fee for “professional users’ from $0 to $30,
for “non-professional users’ from $0 to $10, and the monthly access fee from $0 to $750. The
rule change by NASDAQ imposed distribution and access fees for its Total View, OpenView,
and Level 2 products—$2,000 per month for the access fee, $1,000 per month for the internal
distributor fee, and $2,500 per month for the external distributor fee.

5. Each Exchange offering includes depth-of-book data, a major type of “non-core data,”*
that show the limit orders placed on that Exchange to buy stocks at prices lower than, or to sell
stocks at prices higher than, the best prices on an exchange. Depth-of-book data provide
information on the liquidity available at pricesinferior to the national best bid and offer
(“NBBQ”) price that is available through the consolidated feed. The ArcaBook and TotalView
products also provide order-imbalance information, which is real-time datafor auctions at the
open and close. Finally, users can obtain the data (top-of-book or depth-of-book) through the
Exchanges' direct feeds faster than through the consolidated data feed.

B. Summary of Opinions

6. Based on my economic analysis and research, and review of the data presented by the
Exchanges, | conclude that NY SE Arcaand NASDAQ are not subject to significant competitive
forcesin setting their fees for depth-of-book data. Each has significant market power over its
depth-of-book data products because each has exclusive control over the only source of
information on the liquidity available on its exchange below the top of the book.”

7. Depth-of-book data reflecting limit orders on an exchange are available only from the
exchange on which the orders are placed. One exchange’ s depth-of-book data are not a substitute
for another’s. For example, a trader who wants to buy more than the amount reflected in the top

of book of an equity traded on either NY SE Arca or NASDAQ cannot determine whether that

““Non-core” data are data other than national best bid and offer and last sale data, which are known as “ core” data.
® Significant market power refers to the ability of afirm to charge prices significantly above the competitive level
for asustained period of time. Phillip E. Areeda and Herbert Hovenkamp, Antitrust Law: An Analysis of Antitrust
Principles and Their Application, September 2014 Update, Wolters Kluwer (“ Areeda-Hovenkamp (2014)"), 1 501.
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guantity is available below the top of book, and at what price, on those exchanges without paying
for and obtaining the particular exchange' s depth-of-book data. Such traders comprise a
significant portion of the demand for depth-of-book data.

8. The conclusion that exchanges depth-of-book products are not substitutes for one
another is confirmed by the material submitted by the Exchanges that shows the lack of
substitution in fact. Professors Hendershott and Nevo report that the substantial price increase for
ArcaBook in January 2009 resulted in - decrease in professional subscribers.®
Likewise, when NASDAQ evaluated the impact of its price increases for the five years prior to
2012, it concluded that customer attrition for TotalView was - And my analysis of the
customer dataset used by Professor Ordover shows that the proportion of revenue accounted for
by customers who they claim can be viewed as switching between NASDAQ and NY SE Arca,
following a massive price increase, was- from 2008 to 2014.

9. The economic analysis and data cited in the Exchanges Reports do not show that the
Exchanges are subject to significant competitive forces in setting their depth-of-book data fees.
The D.C. Circuit correctly emphasized the importance of the “elasticity of demand” in
determining whether buyers can substitute alternative productsin the face of a price increase.”
The elasticity of demand measures the sensitivity of demand to prices, i.e., the extent to which
consumers’ purchasing decisions change in response to a change in price. A higher elasticity of
demand generally reflects the availability of alternative products that consumers can substitute in

response to a price increase.’

® They conclude demand is “inelastic,” which as | describe below shows the lack of substitutes. Terrence
Hendershott and Aviv Nevo, “ Statement Regarding the SEC' s Proposed Order Concerning the Pricing of Depth-of -
Book Market Data,” January 26, 2015 (“Hendershott-Nevo Report”), {1 74.

" NetCoalition v. SEC, 615 F.3d 525, 542 (D.C. Cir. 2010) (“NetCoalition I”). The elasticity of demand measures the
percent change in purchases of a product as aresult of a1 percent changein its price (typically economists treat this
as apositive number even though it is negative). A product that has more substitutes at a given price will have a
higher elasticity of demand. See, e.g., Robert S. Pindyck and Daniel L. Rubinfeld (2012), Microeconomics 8"
Edition, Prentice Hall (*Pindyck and Rubinfeld (2012)"), pp.126-127. | discuss thisin more detail below.

8 The elasticity of demand is equal to the percent decrease in sales that would follow a 1 percent increase in price.
An elasticity of demand of 0.5 indicates that a1 percent increase in price would result in a 0.5 percent decreasein
sales; an elasticity of demand of 2 indicates that a 1 percent increase in price would result in a2 percent decrease in
sales. The elasticity of demand in the sense | have defined here, and as used by the D.C. Circuit, is measured from
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10. Other anecdotal material submitted by the Exchanges' economists also confirms that

. The fact
that some buyers dropped depth-of-book data following price increases, or threatened to do so, is
exactly what we would expect when afirm exercises market power. In fact, it is the hallmark of
monopoly that a firm chooses to sacrifice sales to customers that place alow value on its product
in order to charge higher pricesto, and collect greater profits from, customers that place a high
value on its product.’

11. The economists for the Exchanges claim incorrectly that competition between the
exchanges for order flow will “constrain” the prices the exchanges charge for depth-of-book
data™ In fact, their economic analysis is consistent with the Exchanges’ setting higher prices for
depth-of-book data to compensate for lower profits on transactions precisely because they do
face intense competition for order flow. A standard economic result is firms that sell multiple
products will set higher prices on products that face competition from fewer substitutes and
lower prices on products that face competition from more substitutes.

12. The economics of the exchange business indicate that it islikely that profits from high
depth-of-book data fees are used to cross-subsidize other products and services, such astrade
execution. To assess whether that is the case, it would be necessary to examine revenue and cost

data for the exchanges, which the Exchanges' economists notably fail to analyze. Likewise, the

small deviations from agiven price. The elasticity of demand will typicaly differ at different prices. Demand is said
to be “inelastic” when the elasticity of demand is less than one, and “elastic” when it is greater than one. It issaid to
be more “elastic” the larger the elasticity of demand is. See Louis Kaplow and Carl Shapiro (2007), “Antitrust” in A.
Mitchell Polinsky and Steven Shavell (eds.), Handbook of Law and Economics, Val. 2, North-Holland (“Kaplow-
Shapiro (2007)"), pp. 1090-1093.

° Richard A. Posner (2001), Antitrust Law, 2nd edition, University of Chicago Press, p. 9; Areeda-Hovenkamp
(2014), 1501; NetCoalition I, 615 F.3d at 543.

19 As| discussin more detail below, the Exchange economists use the term “constrain” in a technical mathematical
sense which means “ depends upon,” in the sense of afunctional relationship, rather than “reduces’ or “forces
down,” which is how the term istypically used in antitrust analysis and how it otherwise is generally understood.
Thus when Professors Hendershott and Nevo say that order-flow competition “constrains’ depth-of-book data prices
they apparently mean that depth-of-book data prices have a mathematical relationship to the demand for order flow;
but as | show below that “constraint” could create profit incentives to make depth-of-book data fees higher.
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economic literature on multi-product and multi-sided firms relies on the differences between
prices and incremental costs to identify the contribution of various products to profits and to
cover fixed costs and to determine the flow of cross-subsidies,™ and it does so even if the firms
and platforms have joint and fixed costs.*? The Exchanges economists are therefore wrong that
it isinappropriate to examine cost data for assessing whether depth-of-book data are subject to
significant competitive constraints. That is particularly so given that they have advanced a theory
of competition in which depth-of-book data could subsidize other Exchange products. The
available evidence from NASDAQ indicates that _
and that NASDAQ believesit has relatively strong pricing power over market data products.*®
. Background for Economic Analysis

13. | now present the background on the economics of the issues in this matter that
provides the foundation for my subsequent analysis. Section A summarizes my understanding of
the statutory framework for assessing pricing for market data, describes the Congressional policy
underlying that framework to ensure the wide availability of market data, and sets forth the
sound economic reasons why exchanges should not be allowed to restrict the availability of
depth-of-book data by exercising market power over it. In Section B, | describe the economics of
exchanges and how the pricing of depth-of-book data relates to the pricing of other products
provided by the exchanges. In Section C, | summarize my understanding of the “market-based”
approach adopted by the SEC and itsinterpretation in light of the D.C. Circuit opinionin
NetCoalition I. In Section D, | show that the Exchanges have economic incentives to price depth-
of-book data higher in order to price other products lower and that they have those incentives

regardless of the degree of competition they face as exchanges overall.

" See, e.g., Jean Tirole (1988), The Theory of Industrial Organization, MIT Press (“Tirole (1988)"), Chapter 1.

12 Alfred E. Kahn (1988), The Economics of Regulation, MIT Press, pp. 77-83; William J. Baumol, John C. Panzar,
and Robert D. Willig (1982), Contestable Markets and the Theory of Industry Sructure, Harcourt Brace Jovanovich,
pp. 351-356.

13| understand that NY SE Arcadid not provide cost data.
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A. Data and Financial Markets

14. Economists have long recognized that information is critical for markets to function
efficiently and that government policies are necessary to promote the optimal provision of
information.™* Public policy needs to balance two considerations. On the one hand, once
information is created, it isin the public interest to make it widely and inexpensively available.
That is because the cost of distributing information is typically low, sometimes minimal, and
making information available to one user does not diminish the amount available to another user.
On the other hand, there may need to be incentives to create information in the first place.™

15. Financial market efficiency is predicated on the provision and disclosure of
information.'® Greater, more accurate, and more readily available information makes it easier for
willing buyers and sellers to find each other and engage in mutually advantageous trades and to
establish and reveal the market-clearing price. Making information widely and inexpensively
available increases transparency and thereby increases the trust in financial markets and reduces
the opportunity for fraud. At least since the Securities Act of 1933, and the Securities Exchange
Act of 1934 (“Exchange Act”), government policy as set by both Congress and the SEC has
promoted making financial information more widely and inexpensively available. Generally,
making information more widely available as an economic matter involves limiting the extent to
which holders of information can exercise market power over it and charge high prices.

16. In the 1975 amendments to the Exchange Act, Congress addressed explicitly the
exchanges' provision of market data. Congress identified the “availability of market data” as a
primary objective in establishing the national market system for securities in the 1975
amendments to the Exchange Act. As noted by the D.C. Circuit, “To ensure the wide availability

and equitable dissemination of market data, section 11A [of the Exchange Act] requires

¥ William M. Landes and Richard A. Posner (2003), The Economic Structure of Intellectual Property Law, Harvard
University Press, Chapter 2.

5 See, e.g., Sanford J. Grossman and Joseph E. Stiglitz (1980), “On the Impossibility of Informationally Efficient
Markets,” American Economic Review, Vol. 70, No. 3, pp. 393-408.

16 7vi Bodie, Alex Kane and Alan J. Marcus (1998), Investment, 8" Edition, McGraw-Hill, pp. 344-349.
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exclusive processors of proprietary market data ... to distribute the data on termsthat are ‘fair
and reasonable’ and ‘ not unreasonably discriminatory.’”*’

17. There are sound economic policy reasons why there is a compelling public interest in
ensuring that depth-of-book data are priced reasonably to make them widely available. First, by
making these data widely and inexpensively available, the public benefits from more efficient
and transparent financial markets because these data make it easier for buyers and sellersto
obtain the best prices. Second, depth-of-book data are generated as a byproduct of trading and
therefore, unlike many other information goods, the producer does not require incentives to
create the information. In fact, the underlying data are the result of broker-dealers’ and others
placing limit orders on behalf of their customers; and those broker-dealers are many of the
purchasers of depth-of-book data.*® Third, depth-of-book data are more valuable when they are
available from more exchanges; exchanges will tend to provide too little depth-of-book data
because they do not take into account the benefit of combining it with the data of others.*®

18. These principles are critical to considering the depth-of-book data fees at issue here.
Consistent with them, the Exchange Act seeks to ensure that data are widely disseminated to
increase market efficiency and transparency. Increasing depth-of-book data prices significantly
above cost to cross-subsidize other exchange products is not consistent with this policy.

B. Economics of Exchange Pricing

19. Equity exchanges generally offer separate services including listing, market data, and

trade execution. A core part of any equity exchangeisits order platform for trade execution.

There are two sides to the platform. “Liquidity providers’ indicate the quantity of an equity they

¥ NetCoalition v. SEC, 715 F.3d 342, 345 (D.C. Cir. 2013) (“NetCoalition 11”) (emphasis added).

18 Depth-of-book data are therefore unlike many other information goods such as patents, which are often the result
of significant research and development expenditures to create the invention, and copyrights, which are often the
result of writers' and composers expending time and effort on creation.

1 Producers could sell more collectively if they lowered their prices because each of their products would become
more valuable if the prices of complementary products were also lower. Thereis a collective action problem because
no individual producer considers the increased value that would arise from all producers having lower prices. See,
e.g., Mancur Olson (1971), The Logic of Collective Action: Public Goods and the Theory of Groups, 2™ edition,
Harvard University Press, pp. 9-16.
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arewilling to buy or sell at specific prices through limit orders. “Liquidity takers’ then purchase
or sell some or al of that liquidity. These limit orders placed by broker-dealers and others
necessarily generate data on the limit prices and quantities and on actual transaction prices. They
are abyproduct of operating an exchange and its trade execution functions.

20. Equity exchanges recover their fixed and variable costs and earn profits by charging for
the products and services they offer. Modern equity exchanges typically subsidize liquidity
providers—they pay for providing liquidity—and charge liquidity takers. Thisis the so-called
“maker-taker” model.?° Their net revenue on trading is the difference between what they charge
liquidity takers and what they pay liquidity providers. They also charge for listing services. Some
exchanges, particularly larger ones, charge for data products.

21. Equity exchanges have two economic characteristics relevant to the discussion below.?
First, they produce multiple related products. Economists have studied pricing for such “muilti-
product” firms. The economic literature shows that multi-product firms will tend to charge more
for products that have more inelastic demand as aresult of having fewer substitutes and less
competition.? In particular, they will tend to recover more of their fixed and common costs from
products with more inelastic demand (which results from having fewer substitutes available).
The economic literature also shows that firms may charge low, and possibly negative, prices for
certain products whose sale tends to increase the demand for other products. The classic example
involves “razors or blades’: amanufacturer gives away the razor to help sell more blades.?

22. Second, equity exchanges act as intermediaries between buyers and sellers of equity or,
more technically, between liquidity providers and liquidity takers, and are therefore multi-sided

platforms.®* A multi-sided platform facilitates interaction, and serves as an intermediary,

2 Both NASDAQ and NY SE Arca are “ maker-taker” exchanges.

2! The Exchanges Reports have mentioned both; there is no disagreement over the presence of these characteristics.
Z Tirole (1988), pp. 69-70.

% See, eg., R. G. D. Allen (1938), Mathematical Analysis for Economists, Macmillan, p. 381.

% See, e.g., Estelle Cantillon and Pai-Ling Yin (2011), “ Competition between Exchanges: A Research Agenda,”
International Journal of Industrial Organization, Vol. 29 No. 3, pp. 329-336; and David S. Evans (2003), “ Some
Empirical Aspects of Multi-sided Platform Industries,” Review of Network Economics, Voal. 2, No. 3, pp. 191-209.
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between two distinct groups of customers who need each other in some way.?®> Multi-sided
platforms include awide range of businesses such as payment card networks, ad-supported
media, and shopping malls.

23. Economists have also studied pricing for multi-sided platforms.?® To maximize their
profits, platforms may charge low, and possibly negative, prices to one group of customers.
Credit card companies, for example, do not charge credit card users for individual transactions
and give those users rewards,; newspapers and magazines are usually offered for prices that do
not recover the cost of printing and distributing them; and shopping malls do not charge
shoppers, charge low rents to anchor stores, and earn profits from the small stores. The
customers who are more sensitive to price and whose participation is more valued than the other
group of customerswill be charged less.’

24. The elasticity of demand for a product plays a significant role in determining prices
that multi-product and multi-sided platform businesses charge. All else equal, multi-sided
platforms and multi-product firms tend to impose lower prices on products that have more elastic
demand and higher prices on products that have more inelastic demand.?®

C. Multi-Product Firmsand Pricing

25. Competition between multi-product firms, or between multi-sided platforms, may
reduce the overall profits these firms make. However, each firm still has an incentive to keep
prices high on products that have less elastic demand and low on products that have more elastic

demand. In fact, competition for one product can lead firms to increase the prices on some

% Jean-Charles Rochet and Jean Tirole (2003), “ Platform Competition in Two-Sided Markets,” Journal of The
European Economic Association, Vol. 1, No. 4 (“Rochet-Tirole (2003)"), pp. 990-1029; and David S. Evans and
Richard Schmalensee (2015), “The Antitrust Analysis of Multi-Sided Platform Businesses,” in Roger D. Blair and
D. Daniel Sokol (eds.), Oxford Handbook on International Antitrust Economics, Vol. 1, The Oxford University
Press (“ Evans-Schmalensee (2015)").

% Rochet-Tirole (2003); Evans-Schmalensee (2015).

" Thomas R. Eisenmann, Geoffrey Parker, and Marshall W. Van Alstyne (2006), “ Strategies for Two-Sided
Markets,” Harvard Business Review, October Issue.

% Jean-Charles Rochet and Jean Tirole (2006), “ Two-Sided Markets: A Progress Report,” The RAND Journal of
Economics, Val. 37, No. 3, pp. 645-67, at pp. 658-659. See also Malte Krueger (2009), “The Elasticity Pricing Rule
for Two-Sided Markets: A Note,” Review of Network Economics, Vol. 8, No. 3, pp. 271-278.
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products and use the resulting profits to subsidize other products. Economists have argued, for
example, that competition between credit card networks tends to increase the fees charged to
merchants while increasing the rewards paid to consumers.?

26. In the case of exchanges, competition for trade execution could encourage exchanges
to increase depth-of-book data prices. Suppose that (as shown herein) there are relatively few if
any substitutes for depth-of-book data products for an exchange but there are many aternative
venues for executing transactions. In this case the demand for order flow would likely be more
elastic than the demand for depth-of-book data. The exchange would tend to price depth-of-book
data products high and use the profits from the data to enable it to charge low transaction
execution prices. Even if competition fully dissipated the profits of the exchange overall—which
the Exchanges Reports have not shown—this result would be inconsistent with public policy

designed to ensure the wide availability of market data.

[11.  Significant Competitive Forces Do Not Prevent NY SE Arca and NASDAQ from
Exercising Significant Market Power Over Depth-of-Book Data Fees

27. Inthis section | show that the evidence in the Exchanges Reports does not support
their claim that the Exchanges are subject to significant competitive forces in setting their depth-
of-book datafees. | show that there are no available substitutes that significantly constrain the
price of depth-of-book data products. | aso show that order-flow and platform competition do
not encourage the Exchanges to price depth-of-book data products low and in fact may
encourage the Exchanges to price depth-of-book data products high so as to subsidize trade
execution. | will also show that the evidence presented by the Exchanges economistsis entirely

consistent with the Exchanges having significant market power over depth-of-book data prices.

% Robin A. Prager, Mark D. Manuszak, Elizabeth K. Kiser, and Ron Borzekowski (2009), “ Interchange Fees and
Payment Card Networks: Economics, Industry Developments, and Policy Issues,” Finance and Economics
Discussion Series 2009-23, Board of Governors of the Federal Reserve System, available at

http://www federalreserve.gov/pubs/feds/2009/200923/200923pap. pdf.

10
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A. Depth-of-Book Data from Other Exchanges Do Not Significantly Constrain
the Pricing of the Exchanges Depth-of-Book Data

1. TheExchanges Have Significant Market Power over Depth-of-Book Data

28. Professor Donefer explains depth-of-book datain his report and attaches to that report
various examples of these data. | use one example here. Suppose a trader wants to purchase
1,000 shares of Boston Beer Co., the maker of Sam Adams beer, at the best possible priceand is
strategizing how to trade the order. As reflected in Donefer Appendix A (Exhibit 5, p. 25), 300
shares are available at the top of the book of one exchange at an ask price of $279.00. Boston
Beer islisted on the NY SE, but istraded on ATSs, NASDAQ, NY SE, EdgeX, NY SE Arca, and
other exchanges. The trader must therefore look at other markets and below the top of the books
for the remaining 700 shares. A comparison of the depth-of-book data from NY SE, NASDAQ,
and NY SE Arca shows that the data are very different. The trader can see that there are 707
shares available on NASDAQ at prices of $281.76 or less. But if the trader does not have
ArcaBook, she cannot see that there are 700 shares available on NY SE Arca at better prices of
$281.24 or less. Likewise, NY SE and BATS both show limit orders not reflected in the
NASDAQ or NY SE Arca data.

29. The NASDAQ depth-of-book data are not a substitute for—and are not interchangeable
with—the NY SE Arca depth-of-book data. The NASDAQ depth-of-book data do not reveal what
Boston Beer liquidity isavailable on NY SE Arcaand at what price, and vice-versa. In fact, the
NASDAQ and NY SE Arca depth-of-book data are complements in the sense that both sources of
depth-of-book data are more valuable together.*

30. Traders and investors that account for a substantial volume of trades on the equity

exchanges are frequently in the situation described in this example.®**? They need the depth-of-

% |n economics, two goods are substitutes if the quantity demanded of one good increases when the price of the
other good increases; two goods are complements if the quantity demanded of one good decreases when the price of
the other good decreases. Cheerios and Wheaties are substitutes while Wheaties and milk are complements.

3| understand that institutions that buy and sell large tranches of equities constitute alarge portion of the overall
volume of the exchanges. They include firms such as Fidelity, Vanguard, and TIAA-CREF, to name just afew.

%2 Hendershott and Nevo claim that economic theory shows that prices are correlated across exchanges. See
Hendershott-Nevo Report, 92. That point proves nothing. All prices are “ correlated” to some extent, but prices and

11
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book datafor all of the exchanges because that is the only way they can determine where they
can get the liquidity they need at the best prices and analyze pending limit orders for supply and
demand for an equity. They stand to pay too much by not knowing where the largest quantities of
the lowest priced tranches of liquidity are. They may also fail to find as much liquidity as they
need. And each exchange has the exclusive right to sell its own depth-of-book data. Thereis no
alternative source of datathat would tell traders and investors how much liquidity is available on
that exchange and at what prices.

31. These economic features of depth-of-book data show that at |east large exchanges (like

NY SE Arcaand Nasdaqg) have significant market power over their depth-of-book data products.

2.  That Some Customers Stopped Purchasing Depth-of-Book Data
Following Massive Price Increases | s Consistent with the Exchanges
Having Significant Market Power

32. The Exchanges economists have presented evidence that following the increases in
prices for depth-of-book data products some customers stopped purchasing those products. That
result is exactly what one would expect to happen when afirm with significant market power
increases its price from zero or from the competitive level. In fact, the [imited loss of customers
shown in the data presented in the Exchanges Reports confirms my finding that the Exchanges
have significant market power and are not significantly constrained by competitive forces.

33. Before considering the evidence on this point, it is useful to show the basic economic
principles behind price setting with market power and competition. As | will explain below, the
basic economics of monopoly pricing demonstrates that the evidence put forward by the

Exchanges economistsis consistent with monopoly pricing.®

guantities at those prices differ across exchanges. The correlation is of no practical help for someone who wants to
trade a particular stock at a particular price at a particular time and wants to find the best prices available. In the
exampl e above, the trader needs to know which exchanges have 700 shares of Boston Beer available at what prices
and in what volume. Whether prices are “ correlated” across exchanges has no practical significance for her.

* More sophisticated models of firm behavior confirm this. | am using a basic model to illustrate the essential points
even though the basic model does not strictly apply to a multi-product firm or a multi-sided platform.
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34. Exhibit 1 presents the standard diagram used by economists to show how firms with
monopoly power price. “DD” shows a hypothetical demand schedule for a product. The vertical
axis shows price and the horizontal axis shows the quantity of the product purchased.

35. | compare two situations, competitive pricing versus monopoly* pricing:

a. Thesdituation in which afirm is constrained to provide the product at a competitive level
reflected by the marginal cost including a competitive return. A firm that lacked market
power would be forced to set price at the point where marginal cost (including a normal
profit) intersected the demand schedule.® | assume, for illustration, that the marginal cost
inclusive of a competitive return, is given by MC. In this case the priceis equal to MC and
the quantity purchased equal to Qc. That is the competitive outcome.

b. The situation in which the firm is able to exercise significant market power over the product.
Economists have shown that a firm with significant market power will determine how its
“marginal revenue”—the additional revenue it receives from an additional sale—varies given
demand, determine whether marginal revenue equals marginal cost, and then set price at the
point on the demand schedule corresponding to the quantity at which those two curves
intersect.® In the diagram, MR shows the marginal revenue schedule for the firm with
demand curve DD. A firm exercising market power would set the quantity of the product at
the point where marginal revenue MR and marginal cost MC intersect. That corresponds to
Qw. That firm would then, according to basic economics, refer to the demand schedule for
the profit-maximizing price for that quantity; this priceis given by Py. Relative to the
competitive level, price increases to Py from Pc reflecting the exercise of market power and
purchases decline to Qy from Qc. The exercise of significant market power has the classic
result of consumers getting less output at higher prices.

36. Notably, as shown in Exhibit 1, when afirm exercises its monopoly power it raisesits
price above the competitive level so much that it sacrifices a significant amount of sales relative
to the competitive level. Thisresult is standard in basic economics: a monopoly chooses not to
serve customers that place alow value on its product in order to raise its prices and earn much
greater profits from customers that place a high value on its product. The hallmark of monopoly
isthe decision to forgo sales at lower prices to earn higher profits from customers who are

willing to pay more.*’

% This same diagram works with any firm that has significant market power regardless of whether it isliterally the
monopoly source of a product.

* Pindyck and Rubinfeld (2012), pp. 287-288, 378.

% pindyck and Rubinfeld (2012), p. 361.

37 See supra, note 9.
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37. Thisframework can also be used to assess how substitutes affect the ability of afirm
with significant market power to charge supracompetitive prices. Generally, if there are more
substitutes, and the product is needed less, the demand schedule DD will be flatter, as shown in
Exhibit 2a. If there are few substitutes, and the product is needed more, the demand schedule DD
will be steeper, as shown in Exhibit 2b. When the demand schedule is steeper, a monopoly can
raise prices significantly more than when the demand schedule is flatter. Informally, economists
refer to steeper demand schedules, where there are relatively few substitutes, as “inelastic” and

flatter demand schedules, where there are relatively many substitutes, as “elastic.”®

3. Hendershott and Nevo's Data Show that Demand isHighly Inelastic and
that NY SE Arca L ost Few Customers Following a Massive Price I ncrease

38. NY SE Arcaincreased the monthly price of its ArcaBook device fee for professional
users from $0 to $30, for non-professional users from $0 to $10, and its access fee from $0 to
$750.% That is amassive price increase and well outside the bounds typically considered in
antitrust analysis. It is not possible to calculate the percentage increase because the previous
price was $0.*’ To understand the magnitude in percentage terms, if the previous monthly device
fee had been $1 (rather than $0), then the increase would have been a 2900 percent increase for
professional users and a 900 percent increase for non-professional users.** Antitrust analysis
ordinarily focuses on price increases of 5-10 percent to assess market power.*

39. According to data presented by Professors Hendershott and Nevo, the number of

accounts decreased , and the number of professional

subscribers decreased  That indicates that . of the

* The use of these terms is descriptive and is different from the technical definition of the elasticity of demand,
which is always measured based on small deviations from a specified price. The steep “inelastic” demand schedule
in Exhibit 2b will have points at which demand is elastic (greater than 1) in the technical sense.

% |n 2014, NY SE Arca further increased the professional device fee to $40 and the access fee to $2,000. Professors
Hendershott and Nevo did not analyze this price increase and do not claim it affected NY SE Arca’s order flow.

“ Technically the price increase is infinite because the denominator for calculating the price increaseis 0.

“! The percentage change for the access feeis even higher, at 74,900 percent.

2 U.S. Department of Justice and the Federal Trade Commission (2010), Horizontal Merger Guidelines
(“Horizontal Merger Guidelines’), pp. 10-11.

3 Hendershott-Nevo Report, { 74.
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subscribers who obtained ArcaBook could not find substitutes in the face of this massive price
increase and decided to continue purchasing ArcaBook. Therefore, these data are consistent with
the demand for ArcaBook being very steep, and “inelastic”, as shown in Exhibit 2b, and NY SE
Arcabeing able to establish aprice for ArcaBook that is much higher than the competitive level.
Very steep demand is the result in part of the lack of available substitutes. Hendershott and Nevo

agree that this reflects “inelastic’ demand.*

4. Ordover’s“Churn” Data Show that Demand isHighly Inelastic and that
NASDAQ Lost Few Customers Following a Massive Price I ncrease

40. Professor Ordover presents data on the proportion of NASDAQ' s depth-of-book
customers that NASDAQ lost or gained on ayearly basis. He argues that his “churn” analysis, in
combination with his claimed findings on customer switching, show that NASDAQ faces
significant competitive constraints on its pricing of depth-of-book data.* Professor Ordover’s
anaysisisflawed and unreliable for several reasons.

41. First, Professor Ordover concedes that he does not even know if a customer he includes
asa“loss’ for NASDAQ stopped buying NASDAQ depth-of-book data: “[A] customer [who]
switches from buying depth-of-book data directly from NASDAQ to purchasing it through a
distributor, such as Bloomberg . . . would appear asa‘loss in my analysis.” *° Such switches
between obtaining depth-of-book data directly from NASDAQ versus through a distributor are
common. Therefore, his data cannot provide reliable evidence of the extent to which NASDAQ
lost customers. This problem isfatal to his analysis as a matter of statistical inference.

42. Second, Professor Ordover acknowledges he “d[id] not control for changes in the total
number of firmstrading” [or] “changesin financial markets associated with the recent Great

Recession.”*” Many financial firms that purchased depth-of-book customers, however, left the

“ Hendershott-Nevo Report, 1 74 (“we conclude that demand for ArcaBook at 2009 pricesisinelastic”).
“> Expert Report of Janusz A. Ordover, January 26, 2015 (“Ordover Report”), { 29.

“6 Ordover Report n. 36.

4" Ordover Report, n. 37.
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industry after the start of the financial crisis.*® Asaresult, his calculations are not informative on
the effect of depth-of-book pricing on usage since he cannot distinguish firms that decided not to
buy NASDAQ' s depth-of-book data from those that smply closed down. Thistoo isfatal.

43. Third, Professor Ordover fails to assess the importance of the “churn” customersto

NASDAQ’s depth-of-book business. Exhibit 3 reports, in the second column, his calculations of

the proportion of depth-of-book data customers lost by NASDAQ each year. *°

44. Thethird column of Exhibit 3 shows the proportion of revenue accounted for by the

customers lost relative to total revenues.

Therefore, Professor Ordover’s data, like Professors Hendershott and Nevo' s data, are consistent
with NASDAQ customers having highly inelastic demand and no substitutes available.

45. Fourth, he focuses on the proportion of customers lost and gained each year as
evidence of “substantial” “churn.” But he does not analyze whether what he calls customer
“churn” isaresult of substitution between the products of different exchanges. His findings

could reflect customers dropping NASDAQ and not replacing NASDAQ with a depth-of-book

“8 Expert Report of Bernard S. Donefer, March 6, 2015 (“ Donefer Report”), 1 79.
“9 Ordover Report, 126 and Figure 3. In addition to his claims regarding customers that started or stopped buying
NASDAQ depth-of-book data, Professor Ordover also claims to provide evidence on [JJJij customer

—that increased or reduced the number of subscribers to NASDAQ's depth-of-
book data. He presents no evidence that the changesin the number of subscribers for these firms was related to
changes in competitive constraints that NASDAQ facesin selling its depth-of-book data. He does not address, for
exampl e, the extent to which the changes in subscribers were attributabl e to the financial crisisin 2007-2008.

. Professor Ordover aso failsto
consider whether other factors might account for these changes,

0 Exhibit 4 is the analog of Exhibit 3 for customers gained by NASDAQ in each year. It shows that the anal ogous
figure for customers gained by NASDAQ weas I
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data product from another exchange. Indeed, he effectively acknowledges that his churn statistics
tell uslittle about whether there is significant substitution by depth-of-book data customers
among exchanges, noting that, “In general, it is not possible to determine from the available data
why a customer started or stopped purchasing NASDAQ depth-of-book data.”**

46. Given these defects in the churn data, Professor Ordover’s only evidence on customer

switching is customers that he claims switched between NASDAQ and NY SE

Arcafrom 2006-201 . By way of comparison, NASDAQ had
. customersin , the lowest year reported in Professor Ordover’ s Figure 3. Even assuming
these examples involved substitution, _

47. | use his dataset to analyze the extent to which there were customers that bought only
NASDAQ depth-of-book datain one year and only NY SE Arcain the following year. The
proportion of revenue accounted for by these customers averages - from 2008 to

2014, as shown in the last column of Exhibit 3, and therefore demonstrates lack of substitution.>?

48. Thisevidenceis confirmed in NASDAQ's own documents.

49. Professor Ordover’s “churn” analysis therefore includes customers who did not churn
at al, includes losses that resulted from the closure of firms and layoffsin the financial industry

following the financia crisis, includes customers who did not substitute any other depth-of-book

*! Ordover Report, 7 28. That a customer stops (or starts) buying depth-of-book data is entirely consistent with
NASDAQ's exercising market power and pricing its depth-of-book product at alevel at which there are some
marginal customers, ones that will stop (or start) buying as the value they get from the product, relative to its price,
varies. A customer that, for example, purchases depth-of-book data from both NASDAQ and NY SE Arcain 2013
and purchases only from NY SE Arcain 2014 is not substituting between the products, just dropping one.

%2 Exhibit 4 shows that the analogous figure for customers gained by NASDAQ that only purchased from NASDAQ
after only purchasing from NY SE Arcain the prior year was .
=3 , NASDAQO000661-674 at

NASDAQO000665.
> NASDAQ, GDP Review/1.18.11, NASDAQ000221-251 at NASDAQ000227.
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data product, and fails to consider whether the customers that “churned” were of any financia

consequence. It provides no reliable economic evidence.

5. TheExchanges Data on Purchasing Patterns Do Not Show L ack of
Significant M ar ket Power

50. Both Exchange Reports also claim that a significant proportion of depth-of-book data
customers purchase depth-of-book data from one exchange but not the other(s).> Both reports
claim such overlap evidence is suggestive of substitution between the exchanges but, notably,
neither report ascribes much weight to it. The most that Professors Hendershott and Nevo are
willing to state is that subscribers switched products “ possibly in response to price changes.” >
And Professor Ordover states only that, “for these participants, there is some degree of potential
substitution across different sources of depth-of-book data.”>’ Thus, the Exchanges economists
do not even claim the evidence they provide actually allows them to reach a conclusion that the
availability of depth-of-book data from other exchanges constrains NY SE Arca’'sor NASDAQ's
pricing of its depth-of-book data significantly, let alone to competitive levels.

51. Astheir tentative statements indicate, this evidence would demonstrate nothing about
substitution even if it were reliable.®® An outcome where consumers buy one depth-of-book data
product from one of the Exchanges is consistent with the Exchanges exercising market power

and setting their depth-of-book data prices at alevel at which some potential customers choose

not to purchaseit. That a given customer chooses to purchase, for example, depth-of-book data

* Ordover Report, 1 30 (fourth bullet); Hendershott-Nevo Report, 1 83.

% Hendershott-Nevo Report, § 87 (emphasis added).

" Ordover Report, T 30 (emphasis added).

% These overlap analyses are not, in fact, reliable. They ignore that users obtain ArcaBook or NASDAQ's depth-of -
book products from distributors, such as Bloomberg. Moreover, the Exchanges economists fail to consider the
relative importance of the customers who they claim buy only one Exchange’' s depth-of-book data. If such
customers were disproportionately small , then their
existence would not demonstrate significant substitution. The overlap analyses are therefore subject to many of the
same problems that made Professor Ordover’ s churn analysis unreliable. Notably, both reports rely on customer lists
for both ArcaBook and NASDAQ' s depth-of-book products,

. Professor Ordover “finds’ that
“approximately [} percent of NASDAQ depth-of-book customers do not purchase ArcaBook data.” See Ordover
Report, 1 30. But this comparison is meaningless, as he includes NASDAQ' s less complete OpenView and Level 2
productsin hisanalysis. The appropriate comparison is Total View with ArcaBook.
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from NASDAQ but not from NY SE Arca says nothing about whether that customer iswilling to
substitute NY SE Arca’s datafor NASDAQ' s data in response to a small but significant increase

in the price of NASDAQ'’ s data, which isthe test used in antitrust economic analysis.

6. Ordover’s“ Switching” Examples Do Not Show L ack of Significant
Market Power

52. Lastly, Professor Ordover concludes from two claimed anecdotes that “traders’ ability
to switch among depth-of-book data suppliers has exerted downward pressure on NASDAQ's
prices.”> Thefirst anecdote he citesis NASDAQ's adoption of afee cap of $30,000 per month
“for internal distributors of TotalView datain response to a competitive threat.”® But even a
firm with significant market power does not have unlimited ability to raise prices; it eventually
reaches a point where further price increases would be unprofitable because a significant number
of consumers would stop purchasing its product. Professor Ordover’s other claimed anecdote is
of athreat by a customer to move users off of NASDAQ’ s depth-of-book data products because
its users did not need the data.®* Professor Ordover does not provide any evidence that this threat

was carried out or constrained NASDAQ's pricing in any way.%* %

7.  The Exchanges Have Submitted Economic Evidence That Showsthe
Existence of Significant Market Power and Have Not Submitted Any
Traditional Antitrust Evidence to Support the Lack of Market Power

53. My analysis of depth-of-book data and the evidence presented above support afinding
that NY SE Arcaand NASDAQ do not face significant competitive forces in setting their depth-

of-book datafees. The analyses of the Exchanges economists demonstrates that depth-of-book

% Ordover Report, 7 23.

€ Ordover Report, 7 23.

¢ Ordover Report,  24.

2|t depth-of-book data products from different exchanges were close substitutes, we would expect to see consumers
purchasing only from the lowest-priced provider. Professor Ordover citesBATS as a low-priced provider of depth-
of-book data—indeed, until recently BATS' s data were available for free—yet we did not see significant numbers of
consumers abandon NASDAQ and NY SE Arca.

8 Professor Ordover claims that there has been innovation in the provision of depth-of-book data. He says that
“[t]hese innovations and product enhancements are consistent with the behavior of afirm in a competitive
marketplace.” Ordover Report, 1 16. However, even firms with monopoly power have incentives to innovate in
order to increase demand and profits. Therefore, the existence of innovation is just as consistent with competition as
it iswith monopoly.
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data customers lack good substitutes for NY SE Arca’ s and NASDAQ' s depth-of-book data and
that the Exchanges face highly inelastic demand similar to that shown in Exhibit 2b.

54. The only evidence they have presented on the demand elasticity, as noted above,
demonstrates the lack of substitutes that would constrain market power. Beyond that, the
Exchanges Reports do not provide any other economic evidence normally considered to
evaluate substitution, such as diversion ratios which would show the extent to which price
increases result in customers switching to substitute products or other estimates of the cross-price
elasticity of demand.®* They also do not include any evidence concerning the marginal cost of
producing and distributing depth-of-book data that would enable the determination of whether
the prices of depth-of-book data are near the competitive level versus the monopoly level as

described.®®

B. Competition for Order Flow Does Not Significantly Constrain the Pricing of
Depth-of-Book Data

1. Order-Flow Competition Leadsto Higher Depth-of-Book Data Prices

55. The Exchanges economists also claim that order-flow competition “constrains’ the
prices of depth-of-book data. Their economic theory and analysis, however, indicate that order-
flow competition tends to increase, rather than decrease, depth-of-book data prices and therefore
tends to reduce, rather than increase, the widespread dissemination of depth-of-book data.

56. Depth-of-book data and order flow are interdependent. Liquidity providers submit limit
orders that indicate the amount of liquidity available at certain prices. They are more likely to
provide liquidity to exchanges that have more liquidity takers and, like NASDAQ and NY SE
Arca, pay rebatesto “makers’ of liquidity. By attracting order flow, an exchange obtains more

liquidity below the top of the book, which in turn makes its depth-of-book data more valuable. In

& A diversion ratio shows the percent of salesthat are lost when the price of a product goes up. A higher diversion
ratio shows that the alternative product is a closer substitute. The cross-price elasticity of demand, which is related,
shows the percent increase in the sales of one product as aresult of a one percent increase in another product. A
large positive cross-price elasticity of demand shows a higher degree of substitution. See Horizontal Merger
Guidelines, p. 21.

® Horizontal Merger Guidelines, pp. 4, 11-12.

20



REDACTED VERSION

addition, by making depth-of-book data available an exchange may encourage liquidity takersto
cometoit to find liquidity.

57. A profit-maximizing exchange will take account of the interdependent relationship
between depth-of-book data, liquidity provision, and liquidity in setting prices. Thereisno basis
in economics, however, for concluding that the relationship will lead the exchange to offer
relatively low prices for depth-of-book data. The exchange could lower the price of liquidity
provision (by increasing rebates) since that makes depth-of-book data more valuable (it provides
information on more liquidity) and raise the price of depth-of-book data to offset the revenue and
profit itislosing on liquidity provision. In fact, as | show next, the materia presented by the
Exchanges economists indicates that order-flow competition tends to raise the price of depth-of-
book data; they have provided no evidence that it tends to lower the price of depth-of-book data.

58. The Exchanges economists have submitted data that purports to show that the
Exchanges have faced increasingly severe competition for order flow over the last decade. From
January 2006 to December 2014, NASDAQ' s share of trading has declined from 41 to 17
percent, NY SE Arca' s share has remained roughly flat at about 11 percent, and NY SE’s share
has declined from 36 to 13 percent.®® The share of trading on non-exchange trading venues has
increased over this period from 11 to 41 percent.®’

59. Yet, during that period, NY SE Arca shifted from providing its data for free to charging
$30 per professional subscriber and $750 for the access fee in January 2009, and then $40 per
professional subscriber and $2,000 for the access fee in February 2014.%% In April 2012,
NASDAQ raised its monthly fee for non-display subscribers from $70 to $300 and raised the

enterprise cap on such fees from $30,000 to $75,000.®° The increase in order-flow competition

% Hendershott-Nevo Report Backup Material, HENDERSHOTT_NEVO_000004.xIsx.

®" Hendershott-Nevo Report Backup Material, HENDERSHOTT_NEVO_000004.xIsx.

% Notice of Filing of Proposed Rule Change Relating to Approval of Market Data Fees for NY SE Arca Data, File
No. SR-NY SEArca-2006-21, Release No. 34-53952, October 12, 2006; Notice of Filing and Immediate
Effectiveness of Proposed Rule Change Amending the Feesfor NY SE ArcaBook, File No. SR-NY SEArca-2014-72,
Release No. 34-72560, July 8, 2014.

% Notice of Filing and Immediate Effectiveness of Proposed Rule Change to Modify Rule 7019, File No. SR-
NASDAQ-2010-110, Release No. 34-62907, September 14, 2010; Notice of Filing and Immediate Effectiveness of
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was therefore positively correlated with an increase in depth-of-book data prices—just the

opposite of the proposition these economists claimed.

2. Hendershott and Nevo' s Regression Analysis|s Consistent with NY SE
Arca Raising Depth-of-Book Prices Given Order-Flow Competition

60. Professors Hendershott and Nevo have submitted an empirical study they claim
demonstrates that order-flow competition constrains™ depth-of-book data pricing. Even if the
study were reliable, which as | show below it is not, it does not show that order-flow competition
tends to make depth-of-book prices lower. They claim that NY SE Arca s share of trading
declined as aresult of NY SE Arcaincreasing its ArcaBook fees. They estimate the declinein
NY SE Arca s share at - relative to all other trading venues and - relative to
the traditional exchanges using a six-month window.” Assuming the net margin on orders
remained the same, the study shows that NY SE Arca made a decision to raise the price of
ArcaBook so much that traders reduced the volume of orders placed on the exchange. That is
consistent with NY SE Arca’s exercising market power over depth-of-book pricing and choosing
to sacrifice some revenue from order flow. It is aso consistent with customers having few
substitutes for depth-of-book data but many substitutes for placing orders.

61. The study has profound flaws that make it unreliable. As a general matter, competition
from aternative trading venues was increasing during the period. BATS, which was previously
an alternative trading venue, began operations as a national securities exchange on October 24,
2008. Trading activity on non-exchange trading venues is reported through trade reporting
facilities (“TRFsS"), as was the case for BATS prior to October 24, 2008. After BATS became an
exchange, itstrading activity was reported as BATS rather than TRF volume. Professors

Hendershott and Nevo included BATS as one of the traditional exchanges, which meant that the

Proposed Rule Change to Reorganize NASDAQ' s Rules Governing the Fees Applicable to NASDAQ' s Depth-of-
Book Market Data, File No. SR-NASDAQ-2012-042, Release No. 66740, April 5, 2012.

" As | noted earlier, supra, note 10, the Exchanges economists use the word “constrain” as a mathematical term of
art and not in the usual sense of “force down” that is used both colloquially and in antitrust analysis.

™ Hendershott-Nevo Report, 1 68.
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NY SE Arca shares they calculated were artificially lowered after October 24, 2008, because
BATS volume was being included in the denominator after that date but not before. Removing
BATS entirely from the NY SE Arca share of exchange trading reverses the Hendershott-Nevo
finding, with the impact of the price change having a positive and statistically significant effect.
Taking the Hendershott-Nevo approach, we would conclude that the increasein NY SE Arca's
depth-of-book fees caused an increase in NY SE Arca’ s share of trading relative to all exchanges
(except for BATS) - which isthe opposite of their claim that trading decreased.

62. Their analysis aso wrongly attributes the change in NY SE Arca’ s share over this
period entirely to the increase in the depth-of-book data fees. This makes no economic sense in
an industry that was undergoing significant changes with the growth in alternative trading venues
such as BATS and Direct Edge.” In fact, their analysis leads to the nonsensical conclusion that
raising NY SE Arca s depth-of-book data fees caused a decrease in order flow for NASDAQ.
The appropriate conclusion is that their regression analysis failed to control for other significant
factors affecting the industry and that there is no basis for concluding that NY SE Arca s depth-
of-book data fee increase had any impact on its order flow. Moreover, the analysis does not
control for other factors that might affect NY SE Arca s trading volume other than by calculating
NY SE Arca strading volume as a share of (a) all trading and (b) all trading on exchanges. While
this may provide a control for the overall level of trading volume, it does not provide any control

for other factors, such as changesin the state of competition among trading venues.

3.  Hendershott and Nevo's Evidence of “Inelastic Demand” Showsthe
Exercise of Significant Market Power

63. Professors Hendershott and Nevo also make atheoretical point which they assert

demonstrates that NY SE Arca faces constraints on its pricing of depth-of-book data. They claim
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that their evidence shows that the demand for depth-of-book datais inelastic. Recall that when
NY SE Arcaincreased its prices from zero, _ customers stopped purchasing
its depth-of-book data. They then claim as a matter of economic theory that a monopolist would
not set a price at which demand isinelastic because it could do better by continuing to raise the
price until it became more elastic. They conclude that because NY SE Arcais pricing in away
that is different than how a monopolist of depth-of-book data would price, it must be that
competition for order flow prevents NY SE Arcafrom exercising significant market power over
depth-of-book data pricing.”

64. That conclusion isnonsensical on its face. The fact that _
consumers stopped buying NY SE Arca’ s depth-of-book data product in the face of amassive
price increase shows that they could not find effective substitutes for NY SE Arca' s depth-of-
book data. That could not possibly imply that NY SE Arcalacks significant market power since
the very essence of significant market power is control over consumers who lack good
substitutes.

65. Professors Hendershott and Nevo reached this nonsensical conclusion because they
made a simple theoretical mistake. The theory they have relied on is based on the elasticity of
demand at the price being charged, which in this case is $30, and involves determining, at that
precise price, the change in quantity that would result from a small—1 percent—increase in price
(e.g., from $30 to $30.30). Professors Hendershott and Nevo have not presented any economic
evidence on the effect of a small price change, from $30, on the demand for depth-of-book data.
Instead, they presented evidence on the change in quantity as aresult of amassive price increase
from $0 to $30. That is not the measure that is used in the formulas from economic theory that
they arerelying on. In fact, their datais consistent with Exhibit 2b. The monopolist faces a steep

demand schedule, so that the quantity demanded decreases only slightly as price increases.”

™ Notably, thisis an implicit concession that the ability of customers to substitute alternative depth-of-book
products is not a constraint on the pricing of depth-of-book data.

4 As atheoretical matter, amonopoly exchange operating as a multi-product, multi-sided platform firm could also
choose to set the price for depth-of-book data at a price for which the elasticity of demand islessthan 1. See Rochet-
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4. Ordover’s Anecdotes Are Consistent with NASDAQ Exercising
Significant Market Power over Depth-of-Book Data Prices

66. Professor Ordover presents anecdotes in support of his claim that order-flow
competition “constrains’ depth-of-book pricing. This evidenceis not credible or reliable as an
economic matter for two reasons.

67. First, Professor Ordover’ s anecdotes do not provide any information on whether order-
flow competition “constrains’ depth-of-book pricing to be at competitive levels. When afirm
exercises monopoly power it raisesits price so high that, at that price, it is constrained from
profitably raising it further. The fact that customers stop buying at the monopoly price (including
switching to an inferior substitute), complain, or make threats is perfectly consistent with the
firm exercising significant market power.”

68. Second, Professor Ordover’s analysisis not consistent with accepted scientific methods
for making inferences. Such methods use a representative sample of consumersthat islarge
enough to draw valid statistical inferences. Instead, he exami n&s. customers who chose to
threaten to drop the depth-of-book data products without saying how or even whether he selected
them. These customers were not randomly selected, and the anecdotes are entirely consistent
with the existence of thousands more customers who did not threaten to drop these products.
Moreover, the number of observations—.—is far below the level from which one could
draw any valid statistical inferences.” These anecdotes do not demonstrate a significant or

lasting constraint on the pricing of depth-of-book data.

Tirole (2003), p. 996 (giving equations for two-sided platform equilibrium prices, which show that the standard
condition implying an equilibrium elasticity greater than 1 only appliesto the combined elasticity across both sides,
and that the elasticity on any one side may be lessthan 1); E. Glen Weyl (2010), “A Price Theory of Multi-Sided
Platforms,” American Economic Review, Val. 100, No. 4, pp. 1642-1672, at p. 1651 (giving equilibrium pricing
equations for amore general model of two-sided platform pricing, which also has the property that the elasticity on
one side at equilibrium prices can be less than 1).

" Professor Ordover commits what is known as the “ cellophane fallacy” in antitrust. The fallacy involvesinferring
that consumer resistance to a price demonstrates competition when in fact it demonstrates that the firm has
succeeded in raising price so high that consumers abandon the use of the product. See Kaplow-Shapiro (2007), p.
1190. In the classic example a monopoly supplier of cellophane sets prices so high that consumers switch to, for
example, parchment paper to wrap food.

76 | am not suggesting that anecdotal evidence is not worth examining, but in this case it isimpossible to draw any
reliable inferences from these [} particular examples.
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" Ordover Report, 1 36.

8 Ordover Riort, 1 37.
79

8 Ordover Report Backup Material, “nasdag_dob_transactions.sas7bdat”.
& Ordover Report, 1 38.
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C. The Exchanges Other EvidencelslIrrelevant and/or Flawed

1. HHI Analysis
72. Professors Hendershott and Nevo present an analysis of the extent of concentration in
trading volume. They rely on a standard measure of concentration, called the Herfindahl-
Hirschmann Index (“HHI"). As Professor Donefer has shown, these analyses are irrelevant for
determining the need for depth-of-book data because they do not reflect the concentration in

liquidity available at an exchange at the time when traders are seeking that liquidity.®*3

2. Evidenceon Price Competition

73. Professor Ordover offers two examples of claimed price competition anong exchanges

in the provision of depth-of-book data.

8 Ordover Report Backup Material, “nasdag dob_transactions.sas7bdat” . || GG
|

8 Donefer Report, 1 49. Their calculations are, moreover, significantly flawed and unreliable for two additional
reasons. First, in calculating the HHI for trading volume, Professors Hendershott and Nevo assume that all volume
that is not traded on an exchange is split evenly among the 50 non-exchange trading venues that they estimate exist.
This assumption isimplausible and is likely to significantly understate the HHI, especially for the securities-level
HHIs. Second, they cite to their HHI calculations as support for their claim that “individual exchanges cannot
maintain an exclusive hold on depth-of-book data for a particular stock.” This relianceis flawed because their HHI
calculations include trading on non-exchange trading venues, for which depth-of-book data are generally not
available. The aggregate HHI they report, based on volume on all trading venues, was 1,362 in November 2014,
which would be categorized as " unconcentrated” under the Horizontal Merger Guidelines. If we exclude volume
from trade reporting facilities for non-exchange venues, the HHI for the same month is substantially higher, at 3315,
which would be categorized as “ concentrated.” The securities-level HHIs are likely even higher.

8 Professors Hendershott and Nevo aso claim to find “alarge overlap in securities traded on different exchanges,”
which they assert shows that depth-of-book data products from different exchanges are substitutes. See Hendershott-
Nevo Report, 1 89-91. There are at least two significant flaws in these claims. First, their analysislooks at, for
example, the likelihood that a given security trades on NY SE Arcaif it trades on NASDAQ. This analysis says
nothing economically meaningful about whether the extent of trading—and the extent of liquidity reflected in depth-
of-book data—is comparable across exchanges. There are likely to be significant differencesin the volume of
trading of a given security across different exchanges even if it trades on multiple exchanges. Second, evenif there
were comparable levels of trading in a given security across exchanges, that would not mean that the depth-of-book
data from those exchanges are close substitutes for each other. As| explained above, atrader placing alarge order
needs the depth-of-book data from all the exchanges that have significant volume.
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74. First, he cites NASDAQ' s decision to offer an optional enterprise cap of $30,000 per
month for the non-display use of its depth-of-book data, which became effective in April 2010,
as evidence of competition with other exchanges.®> The imposition of non-linear pricing
schemes, such as a cap for the amount paid by large firms, is consistent with the pricing practices
of afirm with significant market power that is practicing price discrimination. Moreover, any
relief for the customers that may have benefited from the cap was short-lived. The fee cap was
replaced by atiered fee structurein April 2012, with the top fee tier set at $75,000 per month.*

75. Second, Professor Ordover cites advertising by BATS/Direct Edge of its depth-of-book
data products “based on price comparisons to its competitors data products, stating that ‘[t]he
BATS One Feed is 60% less expensive per professiona user and more than 85% |less expensive
for an enterprise license for professional users.’”®” The BATS/Direct Edge advertising also notes
that its “four exchanges combine to make BATS consistently the #1 exchange operator by
market share for U.S. equities trading, excluding opening and closing auction volume.
Accordingly, the BATS One Feed will have the most comprehensive content of any exchange-
provided market data product with respect to real-time market information.”®

76. Thefact that the BATS/Direct Edge fees for its combined depth-of-book data product
are priced so far below that of the other exchangesis not evidence that its depth-of-book data are

close substitutes with that of NASDAQ or NY SE Arca. Instead, the much lower price of the

BATS/Direct Edge data indicates that its pricing does not constrain that of the other exchanges.®®

& Ordover Report, 1 17; Notice of Filing and Immediate Effectiveness of Proposed Rule Change to Reorganize
NASDAQ's Rules Governing the Fees Applicable to NASDAQ' s Depth-of-Book Market Data, File No. SR-
NASDAQ-2012-042, Exchange Act Release No. 66740, April 5, 2012.

8 See supra, note 69.

8 Ordover Report, T 17 (footnote omitted).

% See “BATS One Feed,” available at http:/cdn.batstrading.com/resources/market_data/products/bats bats-one-
feed.pdf.

% The BATS One Feed referenced by Professor Ordover consolidates data from the four exchanges owned by BATS
Global Markets. Depth-of-book data are available separately from each of the four exchanges. The BZX and BY X
exchanges started charging in 2013 and the EDGX and EDGA exchanges started charging in 2012. See Reuters,
“BATS exchanges to start charging for market data,” April 18, 2013, available at

http://www reuters.com/article/2013/04/18/batsgl obal markets-marketdata-fees-idUSL 2NOD52A C20130418 and
Direct Edge Market Data Notice #12-02: Market Data Fees, February 22, 2012, available at
http://www.thetradingmesh.com/pa/newsfeeds/hftreview/item/38952/direct-edge-market-data-notice-1202-market-
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V. Cost and Margin Data are Relevant to Whether the Exchanges Depth-of-Book Data
Fees are Significantly Constrained by Competition

77. The profit margins and marginal costs of depth-of-book datafor NY SE Arcaand
NASDAQ are relevant to assessing whether their depth-of-book datafees are at the competitive
levels that would promote the widespread availability and dissemination of these data. The
marginal cost of collecting and distributing depth-of-book data, inclusive of a competitive return,
would provide a proxy for a reasonable price that would be consistent with public policy
designed to make non-core data widely available.*® Data on profit margins—the difference
between prices and marginal costs—for depth-of-book and other exchange products would help

determine whether, and to what extent, depth-of-book prices are being used to subsidize other

exchange products such as trade executions.

NASDAQ has publicly characterized its
Information Services segment, which primarily consists of its market data products, as “HIGH
MARGIN.” % NASDAQ has asserted to its investors that Information Servicesisits “largest
operating profit contributor” and that its proprietary data are “a distinctive mission-critical
product which imbues this business with relatively strong pricing power and has been growing at

mid-to-high single-digit rates over the last few years.”* NASDAQ's high profit margin and its

data-fees. See aso Notice of Filing and Immediate Effectiveness of a Proposed Rule Change to Establish Fees for
the BATS One Feed, and Amend Fees for BZX Top and BZX Last Sale, File No. SR-BATS-2015-11, Release No.
34- 74285, February 18, 2015.

% Professor Ordover argues that exchanges could not earn anormal return if they priced their data at marginal cost.
Ordover Report, 1 52. However, he reaches that conclusion because he takes a very narrow definition of marginal
cost under which no competitive firm could ever earn anormal return. A more relevant definition of marginal cost
would include the incremental costs of providing depth-of-book data, such as the cost of collecting and distributing
the data, aswell as a normal competitive rate of return. The norma competitive rate of return reflects the risk-
adjusted opportunity cost of capital associated with incurring these costs. This is consistent with the D.C. Circuit’'s
observation that “the costs of collecting and distributing market data can indicate whether an exchange is taking
‘excessive profits' or subsidizing its service with another source of revenue.” NetCoalition |, 615 F.3d at 537.

s NASDAQ Supplement to 2nd Discovery Response, Attachment B.

%2 NASDAQ, Investor Presentation, December, 2014, slide 7, available on NASDAQ Events & Presentations web
page at http://ir.nasdagomx.com/events.cfm.

% Comments of Lee Shavel, NASDAQ CFO, at Credit Suisse 16th Annual Financial Services Forum, p. 3 (emphasis
added), available on NASDAQ Events & Presentations web page at http://ir nasdagomx.com/events.cfm.
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executives’ view that it has significant pricing power confirm that NASDAQ has significant
market power over depth-of-book data. Professor Ordover has not presented any evidence to the
contrary.

79. The economists for the Exchanges claim it is inappropriate to examine the profitability
of market data products because there are joint costs of producing depth-of-book data and there
is no economic basis for allocating these costs across different products.”* However, there is no
reason from a public policy perspective why any of those joint costs should be allocated to
depth-of-book data, which are created as a byproduct of trading. By pricing depth-of-book data
at close to their marginal cost of production and distribution, the exchanges would make the data
widely available, increase their dissemination, and make it easier to combine depth-of-book data

from many exchanges. That would address the market failures identified earlier.

David S. Evans

% Hendershott-Nevo Report, 9 42; Ordover Report, 9 55-56.
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Exhibitll: The Exercise of Significant Market Power Based on Basic Economic Model of Firm
Pricing
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! The figures in Exhibits 1, 2a, and 2b are basic textbook illustrations of demand schedules, to illustrate the points
about competitive versus monopoly pricing and about demand elasticity that | explain in my report. The figures are
not intended to reflect all the complexities of the pricing of depth-of-book data by exchanges, including the presence
of fixed costs and the two-sidedness of the exchanges.
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Exhibit 2a: Exercise of Market Power with “Elastic” (Flatter) Demand
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Exhibit 2b: Exercise of Market Power with “Inelastic” (Steeper) Demand
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Exhibit 3: NASDAQ Customer Losses*

Proportion of Revenue
from Customers Lost
that Started to Use
NYSE Arca after
Leaving NASDAQ
(Evans Calculation) 3

Proportion of Proportion of Revenue
Year Customers Lost from Customers Lost
(Ordover Calculation) (Evans Calculation) 2

2008
2009
2010
2011
2012
2013
2014
Mean 2008-2014

! Calculations based on data in Professor Ordover’s reliance materials: “customer_level_sub_data .sas7bdat”,
“matches.sas7bdat” and “nasdag_dob_transactions.sas7bdat”.

2 A given customer may have left NASDAQ partway through the prior year, so that the annual revenues for that
customer would reflect only those months for which it purchased from NASDAQ. To avoid underestimating the
revenues from the customers lost by NASDAQ, | calculated the proportion of revenue from customers lost by
NASDAQ based on the average monthly revenues from each of the lost customers only in those months for which it
paid fees to NASDAQ, added those estimates for all of the lost customers, and divided by the average monthly
revenues from all customers. | took this same approach in the last column of the Exhibit.

® When identifying customers that bought only NASDAQ depth-of-book data in one year and only NYSE Arca in
the following year, to account for customers that may have switched in the middle of a year, I included customers
that 1) only used NASDAQ in the current year and only used NYSE Arca in the following year, and 2) only used
NASDAGQ in the previous year, used both in the current year, and only used NYSE Arca in the following year.
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Exhibit 4: NASDAQ Customer Gains®

Proportion of Revenue
Proportion of Customers Proportion of Revenue frorrr: Customers Gained
Year Gained from Customers Gained that Started to US?
(Ordover Calculation) (Evans Calculation)® NASDAQ after Leaving
NYSE Arca
(Evans Calculation)®
2008
2009
2010
2011
2012
2013
2014
Mean 2008-2014

! Calculations based on data in Professor Ordover’s reliance materials: “customer_level_sub_data .sas7bdat”,
“matches.sas7bdat” and “nasdag_dob_transactions.sas7bdat”.

2 A given customer may have joined NASDAQ partway through the year, so that the annual revenues for that
customer would reflect only those months for which it purchased from NASDAQ. To avoid underestimating the
revenues from the customers gained by NASDAQ, | calculated the proportion of revenue from customers gained by
NASDAQ based on the average monthly revenues from each of the gained customers only in those months for
which it paid fees to NASDAQ, added those estimates for all of the gained customers, and divided by the average
monthly revenues from all customers. | took this same approach in the last column of the Exhibit.

® When identifying customers that bought only NYSE Arca depth-of-book data in one year and only NASDAQ in
the following year, to account for customers that may have switched in the middle of a year, | included customers
that 1) only used NYSE Arca in the current year and only used NASDAQ in the following year, and 2) only used
NYSE Arca in the previous year, used both in the current year, and only used NASDAQ in the following year.
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CV of David S. Evans

SHORT BIO

| am the Chairman of the Global Economics Group, based in its Boston office, and hold
teaching positions at the University of Chicago and the University College London. | have BA,
MA, and Ph.D. degrees in economics from the University of Chicago.

Asan economist, | specializein thefield of industrial organization, which concernsthe
behavior of firms, and in antitrust economics, which is the portion of industrial organization
that concerns the analysis of business practices that could limit competition and harm
consumers. | have a particular expertise in the study of multi-sided platforms, such as financial
exchanges, that serve as intermediaries between several groups of customers. | have written
five major books and more than 100 scholarly articles, many published in leading economic
journals and law reviews. My work has been widely read and cited.

Over the last 25 years, | have taught classes on antitrust economics at Fordham University Law
School, University College London Faculty of Laws, and the University of Chicago Law
School. | currently teach antitrust economics at the University of Chicago and the Univesity
College London. In addition, | have served on the faculty for the American Bar Association
Annual Antitrust Meetings on three occasions. | have also taught various aspects of antitrust
economics to judges in China and the European Union. In 2009 and 2010, | taught classes for
judges, including basic economic principles and intellectual property, in the European Union
for a program sponsored jointly by the University College London and the Toulouse School of
Economics. At the request of the Chinese State Ministry of Industry and Information
Technology (MIIT), in 2013 and 2014, | taught certain aspects of antitrust economics,
including platform-based industries, to judges from the Chinese Supreme People’ s Court and
provincial appeal courts. At their request, | have given lectures on antitrust at several
competition authorities and sectoral regulators around the world and have been invited to give
keynote addresses at various antitrust and other conferences around the world.

| have testified, or submitted testimony, to courts, arbitration panels and regulatory authorities,
in the United States, including federal and state court, as well as Australia, Brazil, China, the
European Union, Singapore, and Thailand. | have made appearances on antitrust issues before
the U.S. Department of Justice, U.S. Federal Trade Commission, and the European
Commission. In addition, | have testified before severa committees of the U.S. Congress

1| am ranked among the top three percent of economists according to quality-weighted citations by
IDEA S/Repec, which tracks publications and citations by economists worldwide. Many of my publications and
citation rankings are available at http://ideas.repec.org/e/pev9 html. Like many social scientists, | post much of
my work on the Social Science Research Network (SSRN). As of February 1, 2015, based on quality-weighted
citations, | ranked 181 out of the top 30,000 socia scientists globally that SSRN reports citation data for, 85 out
of the top 8,000 economics professors globally that SSRN reports citation data for, and 5 out of the top 3,000
law professors globally that SSRN reports citation datafor. My SSRN publications are available at
http://papers.ssrn.com/sol3/cf dev/AbsByAuth.cfm?per id=268756.




REDACTED VERSION

including the Senate Banking Committee, the House Financial Services Committee, and the
House Oversight Committee.

CONTACT DETAILS

Address: Globa Economics Group

18 Tremont St.

Boston, Mass 02108
Mobile: 1(617) 320 8933
Skype: david.s.evans
Email: devans@gl obal economi csgroup.com
EDUCATION
1979-1983

University of Chicago

Ph.D. and MA in 1983
Specialized in econometrics, industrial organization, and labor economics

1972-1975

University of Chicago
BA in Economicsin 1975
Completed first year of graduate program

EMPLOYMENT HISTORY

2011-
Global Economics Group
Chairman
2004-
Market Platform Dynamics
Founder and Managing Director
2004-
Competition Policy International
Founder and Publisher

2006-

University of Chicago Law School

L ecturer, teaching various advanced courses in antitrust economics
2004-

University College London
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Visiting Professor in the Faculty of Laws, teaching various advanced coursesin
antitrust economics

Executive Director, Jevons Institute for Competition Law and Economics
2004-2011

LECG, LLC

Vice Chairman, LECG Europe

Head, Global Competition Policy Practice

Member of the boards of directors of various subsidiaries
1988-2004

NERA Economic Consulting

Senior Vice President

Member of the Management Committee

Member of the Board of Directors
1983-1995

Professor of Law, Fordham University Law School (1985-1995)

Associate Professor of Economics (1983-1989) (tenure as of 1988)

APPEARANCESAND TESTIMONY

Dr. Evans has testified before Federal and state courts as well as arbitration panelsin the
United States, the Chinese Supreme People’s Court, and the General Court of the European
Union. He has made personal appearances before or presented written testimony to the
Australian Competition and Consumer Commission, European Commission, Federal
Communications Commission, Federal Trade Commission, the U.S. Department of Justice, and
the Securities and Exchange Commission. He has a so testified before the House Financial
Services Committee, the House Oversight Committee, and the Senate Banking Committee.

Examples of Dr. Evans's clients for whom he has made public submissions and appearances
include Bloomberg, Google, Michael Tyson, Microsoft, Netflix, Organization for Economic
Co-operation and Development, Tencent, and Visa.

REPRESENTATIVE MATTERS

Antitrust and I ntellectual Property

Dr. Evans has worked on mergers, monopolization and abuse of dominance, and joint venture
cases in multiple jurisdictions. A number of his matters have involved the intersection of
antitrust and intellectual property and the antitrust of information technology/on-line
businesses. Representative matters include:

e United Sates v. Microsoft on trial and remand regarding remedies and Microsoft v.
Commission of the European Communities on tying and interoperability on behalf of
Microsoft;

e Monster’'s acquisition of Yahoo! HotJobs before the Federal Trade Commission;

e WPP sacquisition of Taylor Nelson Sofres before the European Commission;

e (Google sacquisition of DoubleClick for various third-party intervenors before the
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Federal Trade Commission, European Commission and Australian Competition and
Consumer Commission;

e |nvestigation of VisaNet and Redecard by the Central Bank of Brazil and other
regulatory authorities concerning certain exclusivity agreements and practicesin the
payment card industry;

e |InTwombly v. Bell Atlantic, chief author of amicus brief by economists submitted to the
United States Supreme Court in support of agrant of awrit of certiorari and in support
of reversal; and

¢ InQihoo v. Tencent, submitted testimony and to Chinese Supreme People’s Court, The
High People’s Court of Guangdong Province, Peopl€e s Republic of China, on behalf of
Tencent regarding Qihoo’ s market definition and abuse of dominance claims against
Tencent.

e Comcast’s acquisition of Time Warner Cable for Netflix before the Federal
Communications Commission and the Department of Justice.

Financial Regulation

Dr. Evans has worked on regulatory matters involving payment systems, consumer financial
protection, derivatives regulation, and the regulation of exchanges. Representative matters
include:

e Analysisof Consumer Financia Protection Bureau regulations for various financial
institutions;

e Debit card regulatory proceedings before the Federal Reserve Board on behalf of
various financial institutions;

e Regulation of the OTC commaodity derivatives for the Government of Singapore;

e Analysisof Security Exchange Commission orders concerning pricing of market data
submitted reports and presentations to the SEC on behalf of Bloomberg; and

e Assistancein creating educational programs for House Financial Services Committee
members concerning the recent financial crisis.

HONORSAND RANKINGS

e Winner of the Business, Management & Accounting category in the 2006
Professional/Scholarly Publishing Annual Awards presented by the Association of
American Publishers, Inc. for Invisible Engines: How Software Platforms Drive
Innovation and Transform Industries.

The International Who's Who of Competition Lawyers & Economists various years.

e Named among the “Top 25 Competition & Antitrust Practitioners’ by Best of the Best

USA, Legal Media Group.

PUBLICATIONS

Dr. Evans publications since 2000 are largely available online at Evans' SSRN Page and his
publications before 2000 are mostly available at Evans IDEAS Page.
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Books

Platform Economics. Essays on Multi-Sded Businesses, (Boston, Competition Policy
International, 2011), with R. Schmalensee, M. Noel, H. Chang, and D. Garcia-Swartz.

Interchange Fees: The Economics and Regulation of What Merchants Pay for Cards, (Boston,
Competition Policy International, 2011), with R. Schmalensee, R. Litan, D. Garcia-Swartz, H.
Chang, M. Weichert, A. Mateus.

Trustbusters: Competition Authorities Speak Out (Boston: Competition Policy International,
2009), co-editor with F. Jenny.

Catalyst Code: The Strategies of the World' s Most Dynamic Companies (M assachusetts:
Harvard Business School Press, 2007), with R. Schmalensee. Trandlated into Chinese, Korean,
Polish, and Russian.

Invisible Engines. How Software Platforms Drive Innovation and Transform Industries,
(Massachusetts: MIT Press, 2006), with A. Hagiu and R. Schmalensee. Translated into Chinese
and Korean.

Paying with Plastic (Massachusetts: MIT Press, first edition 1999, second edition 2005), with
R. Schmalensee. Trandated into Chinese

Microsoft, Antitrust and the New Economy: Selected Essays (New Y ork: Kluwer Academic
Publishers, 2002), editor.

The Economics of Small Businesses. Their Role and Regulation in the U.S. Economy (New
York: Holmesand Meier, 1986), with W. Brock.

Breaking Up Bell: Essays on Industrial Organization and Regulation (New Y ork: North
Holland, 1983), editor and co-author of eight of ten chapters.

Articlesand Book Chapters

“The Impact of the U.S. Debit Card Interchange Fee Caps on Consumer Welfare: An Event
Study Analysis,” (with H. Chang and S. Joyce), Journal of Competition Law and Economics,
2015.

“The Antitrust Analysis of Multi-Sided Platform Businesses,” (with R. Schmalensee), in
Oxford Handbook on International Antitrust Economics, R. Blair and D. Sokal, eds., Oxford:
Oxford University Press, 2015

“The Antitrust Analysis of Rules and Standards for Software Platforms,” Competition Policy
International, Autumn 2014.

“Market Definition Analysisin Latin Americawith Applications to Internet-Based Industries,”
(with E. Mariscal), Working Paper (University of Chicago Law School and Centro de
Investigacion y Docencia Economica), 2013.
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“Paying with Cash: A Multi-Country Analysis of the Past and Future Use of Cash for Payments
by Consumers,” (with K. Webster, G. Colgan, and S. Murray), Working Paper (University of
Chicago Law School and Market Platform Dynamics), 2013.

“Payments Innovation and the Use of Cash,” (with K. Webster, G. Colgan, and S. Murray),
Working Paper (University of Chicago Law School and Market Platform Dynamics), 2013.

“The Consensus Among Economists on Multisided Platforms and Its Implications for
Excluding Evidence that Ignores It,” CPI Antitrust Chronicle, 2013, 6(1).

“ Analzying Competition among Internet Players: Qihoo 360 v. Tencent,” (with V. Y. Zhang
and H. Chang), CPI Antitrust Chronicle, 2013, 5(1).

“Attention Rivalry among Online Platforms’, Electronics Intellectual Property, MIIT China,
2013, 9, 30-41(in Chinese).

“Attention Rivalry among Online Platforms and Its Implications for Antitrust Analysis,”
Journal of Competition Law and Economics, 2013, 9(2), 313-357.

“Economics of Vertical Restraints for Multi-Sided Platforms,” Competition Policy
International, 2013, 9(1).

“Enhancing Financial Benchmarks: Comments on the Ol CU-10SCO Consultation Report on
Financial Benchmarks,” Working Paper (University of Chicago Law School and Global
Economics Group), 2013.

“The Role of Keyword Advertising in Competition anong Rival Brands,” (with Elisa
Mariscal). CPI Antitrust Chronicle, 2012, 12(1).

“Will the Wheatley Recommendations Fix LIBOR?’ (with R.M. Abrantes-Metz). CPI Antitrust
Chronicle, 2012, 11(2).

“Governing Bad Behavior by Users of Multi-Sided Platforms,” Berkeley Technology Law
Journal, 2012, 27(2).

“Replacing the LIBOR with a Transparent and Reliable Index of Interbank Borrowing:
Comments on the Wheatley Review of LIBOR Initial Discussion Paper,” (with R.M. Abrantes-
Metz), University of Chicago Institute for Law and Economics Olin Research Paper No. 620,
2012.

“Two-Sided Market Definition,” in Market Definition in Antitrust: Theory and Case Sudies,
2012.

“Why Come Platform Businesses Face Many Frivolous Antitrust Complaints and What to Do
About It,” Competition Policy International, 2012, 8(2).

“Lightening Up on Market Definition,” in Research Handbook on the Economics of Antitrust
Law, E. Elhauge, ed., New Y ork: Edward Elgar, 2012.
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“Market Definition and Merger Analysis for Multi-Sided Platforms,” (with R. Schmalensee),
2012, available at https://www.competitionpolicyinternational .com

/assets/Uploads/M SP11-13-2012.pdf.

“Payments Innovation and Interchange Fees Regulation: How Inverting the M erchant-Pays
Business Model Would Affect the Extent and Direction of Innovation,” Working Paper
(University of Chicago Law School), 2011.

“How Changes in Payment Card Interchange Fees Affect Consumers Fees and Merchant
Prices. An Economic Analysis with Applications to the European Union,” with A.M. Mateus,
Working Paper (University of Chicago Law School and New University of Lisbon), 2011.

“Economic Analysis of Claimsin Support of the * Durbin Amendment’ to Regulation Debit
Card Interchange Fees,” with H.H. Chang and M.M. Weichert, Working Paper (University of
Chicago Law School, Globa Economics Group, and Market Platform Dynamics), 2011.

“The Antitrust Economics of Free.” Competition Policy International, 2011, 7(1).

“Conversations with Jon Leibowitz and Joaquin Almunia,” (with Jon Leibowitz and Joagquin
Almunia). Competition Policy International, 2011, 7(1).

“The Economic Principles for Establishing Reasonable Regulation of Debit-Card Interchange
Fees that Could Improve Consumer Welfare,” (with R.E. Litan and R. Schmalensee), Working
Paper (University of Chicago Law School, AEI-Brookings Joint Center for Regulatory Studies,
and MIT), 2011.

“The Regulation of Interchange Fees by the U.S. Federal Reserve Board: A Primer on
Economic Principles, I1,” CPI Antitrust Chronicle, 2011, 12(2).

“AT&T/T-Mobile: Does Efficiency Realy Count?’ (with H. Chang & R. Schmalensee) CPI
Antitrust Chronicle, 2011, 10(2).

“Net Neutrality Regulation and the Evolution of the Internet Economy,” CPI Antitrust
Chronicle, 2011, 8(2).

“A Presentation on Assessment of Market Power and Dominance,” CPI Antitrust Chronicle,
2011, 6(2).

“Economic Analysis of the Effects of the Federal Reserve Board' s Proposed Debit Card
Interchange Fee Regulations on Consumers and Small Businesses,” (with R.E. Litan and R.
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1. INTRODUCTION!

NYSE Arca, Inc. (Exchange) requested that the Securities and Exchange
Commission (SEC) approve a proposed rule change (the “Proposal”) that would
allow the Exchange to establish certain fees for depth-of-book market data (also
known as unconsolidated, or non-core, dat:a).2 The SEC has issued a Notice that

presents a Proposed Order to approve that request and the SEC’s basis for doing so.’

In the Proposed Order, the SEC describes what it calls a “market-based”
approach to its oversight of depth-of-book data pricing and other terms.* The SEC
bases its analysis on whether the exchange is subject to “significant competitive
forces™ in setting the terms, including any applicable fees, of its proposal for
unconsolidated data. If it believes the answer is yes, then the SEC will approve the
proposal unless it determines there is a “substantial countervailing basis to find that
the terms nevertheless fail to meet an applicable requirement of the Exchange Act or
the rules thereunder.”® If it believes that the answer is no, then the SEC will require
the exchange to provide “a substantial basis, other than competitive forces, in its
proposed rule change demonstrating that the terms of the proposal are equitable, fair,

reasonable, and not unreasonably discriminatory.”’

Based on this framework, the SEC presents its preliminary findings with
respect to the Exchange’s Proposal. The SEC concludes that “[a]t least two broad
types of significant competitive forces applied to NYSE Arca in setting the terms of

! This Report was prepared at the request of NetCoalition.

% Filing of Proposed Rule Change Relating to Approval of Market Data Fees for NYSE Arca Data, SEC Release
No. 34-53952, 71 FR 33496 (June 9, 2006). As I discuss below, for the purpose of analyzing competition among
exchanges, all exchanges owned by the same corporate parent should be aggregated because they are controlled
by the same economic agent, which seeks to maximize the profits of the combined operations. Thus, for purposes
of economic analysis, NYSE Arca and NYSE should be considered a single entity, NYSE Group.

3 Proposed Order Approving Proposal by NYSEArca, Inc. to Establish Fees for Certain Market Data and Request
for Comment, SEC Release No. 34-57917, 73 Fed. Reg. 32751 (June 4, 2008) [hereinafter “Proposed Order”].

‘ Id. at 32761.

> Id. at 32762. For the purposes of this Report, [ am assuming as correct the standard that is specified in the
Proposed Order—that proposed terms for the sale of depth-of-book data are “equitable, fair, reasonable, and not
unreasonably discriminatory” if those terms are subject to “significant competitive forces.” In particular, I am not
addressing whether depth-of-book data necessarily constitute a relevant antitrust market but am addressing only
whether “significant competitive forces™ would necessarily constrain the setting of depth-of-book fees by the
exchanges and thereby prevent the exercise of market power over those fees.

S1d.
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its Proposal.”® One source of competitive constraint claimed by the SEC is the
availability of alternatives to an exchange’s depth-of-book data. The other source is
competition for order flow among trading venues, including exchanges, electronic

communication networks (ECNs) and alternative trading systems (ATSs).

This Report examines whether the SEC’s conclusion is sound as a matter of
economics and whether it is supported by the evidence the SEC presents. 1 have
been asked to assume that the SEC is correct that competition exists for order flow
and to address the question of whether that assumed competition would preclude an
exchange from exercising significant market power over the pricing of depth-of-book

market data.’

I find that the SEC’s preliminary conclusion regarding the existence of
significant competitive constraints on the Exchange’s pricing of depth-of-book data
is not supported by the analysis and evidence that the SEC presents. On the contrary,

the economics and evidence indicate that:

» the Exchange likely has significant market power over the pricing of its

depth-of-book market data;

o the availability of the alternative sources of depth-of-book data that the

SEC identifies would not constrain that market power; and
» competition for order flow would not constrain that market power.

The remainder of this Report is organized as follows. Section II explains the
flaws in the SEC’s conclusion that economically significant alternatives to an
exchange’s depth-of-book data exist and that such alternatives constrain the

exchange’s pricing of its depth-of-book data. Section III explains the flaws in both

8 1d. at 32763.

® Market power refers to the ability to charge a price that exceeds the price that would be charged under
competitive conditions. See DENNIS W. CARLTON & JEFFREY M. PERLOFF, MODERN INDUSTRIAL ORGANIZATION
642 (4™ ed. 2005). Since most firms have some limited market power, economists typically focus on significant
market power. Under the Horizontal Merger Guidelines, the ability to raise price above the competitive level by
5-10 percent for a sustained period of time is considered significant market power. See U.S. DEP’T. OF JUSTICE
AND THE FED. TRADE CoMM’N, HORIZONTAL MERGER GUIDELINES (1992, Revised 1997).



the SEC’s premise and conclusion that competition for order flow constrains the

pricing of depth-of-book data. Section IV concludes.

II. THE ALTERNATIVES IDENTIFIED BY THE SEC DO NOT
SIGNIFICANTLY CONSTRAIN THE PRICING OF AN
EXCHANGE’S DEPTH-OF-BOOK DATA AND ARE NOT
SUBSTITUTES.

The SEC concludes that alternative sources of information “impose
significant competitive pressures on an exchange in setting fees for its depth-of-book
order data.”'® It identifies four categories of data that are supposedly alternatives that

constrain an exchange in pricing its depth-of-book data:
1. depth-of-book data from other trading venues;
2. the exchange’s own consolidated data;

3. “pinging” the various markets by routing oversized marketable limit

orders; and

4. the threat of independent distribution of depth-of-book data by securities

firms and data vendors.'!

A. The SEC Does Not Adequately Support Its Claims of Alternative
Products.

The SEC does not present any evidence to support its claim that the four
alternatives that it identifies are in fact economic substitutes for depth-of-book data
that would constrain an exchange’s pricing of that data. Ordinarily, an analysis of
whether two products are substitutes for each other would consider whether
consumers would readily switch between products in response to changes in relative
prices. The SEC provides no evidence that any of the alternative sources of data it

mentions are treated as substitutes by market participants, allow market participants

1 proposed Order, supra note 3, at 32766.
' 1d. at 32765.



to achieve the same objective, or have similar costs. The SEC simply lists

alternatives and asserts that they are substitutes. That is not enough.

Common and well-accepted methods are used to determine whether products
are sufficiently close substitutes such that an increase in the price of one product
would lead consumers to substitute another product and thereby make that price
increase unprofitable. A basic inquiry is whether products serve the same purpose
from the standpoint of the customer. If a consumer were considering the substitutes
for a BMW, she probably would not consider a bicycle as a substitute because, for
virtually all uses, a BMW and a bicycle do not serve the same purposes in a
reasonably interchangeable way. Even within the category of automobiles, low-end
automobiles such as Kias may not be substitutes for high-end cars such as BMWs
because potential buyers of BMWs would not usually consider a Kia as a reasonably

substitutable alternative to a BMW.

As an alternative to the principle of reasonable interchangeability, the SSNIP
(small but significant non-transitory increase in price) test is commonly used by the
U.S. Department of Justice, the Federal Trade Commission, the European
Commission, and many other competition authorities to identify which products are
sufficiently close substitutes so as to constrain the exercise of market power.'> The
SSNIP test poses the hypothetical question of whether a producer could profitably
increase the price of a product or group of products by 5-10 percent above the
competitive level. Ifit is possible, then that product or group of products constitutes
a market and products outside that market are not sufficiently strong substitutes to
defeat an attempted price increase. If it is not possible, then other products must
provide good enough substitutes and should be included in the market as competitive

forces that constrain the exercise of market power.

The SEC neither purports to define a relevant market nor presents any
evidence that demonstrates that its proffered alternatives to an exchange’s depth-of-

book data are reasonably interchangeable with such data or would constrain the

12 EmNER ELHAUGE & DAMIEN GERADIN, GLOBAL COMPETITION LAW AND ECONOMICS 287-288 (2007).



pricing of such data under the SSNIP (or any other) test. As I discuss next, none of
those alternatives is likely a significant constraint on the exchanges’ pricing of depth-

of-book data.

B. The Alternative Sources of Depth-of-Book Data Identified by the
SEC Are Likely Not Substitutes for an Exchange’s Depth-of-Book
Data.

The purpose of assessing whether substitutes exist for NYSE Arca (or any
other exchange’s) depth-of-book data is to identify products that will act as
competitive constraints if the Exchange attempts to exercise market power in its
pricing of depth-of-book data. The relevant substitutes must therefore come from
independent competitors that set prices independently of the Exchange. If another
potential source of depth-of-book data is controlled by the same corporate entity, that
product does not provide an effective competitive constraint—the corporate entity’s
profit-maximizing incentive is to coordinate the pricing of both products, not to use

one to compete with the other."

For the purposes of analyzing market power over depth-of-book data, the
combined share of NYSE and NYSE Arca is relevant, not their respective individual
shares. The pﬁcing of depth-of-book data for both NYSE and NYSE Arca are
controlled by the same corporate entity, NYSE Group. To the extent that,
hypothetically, a price increase in NYSE Arca’s depth-of-book data results in shifts
to purchases of NYSE’s depth-of-book data, those are revenues that are retained by

the same corporate entity.

The SEC observes that NYSE and NYSE Arca “operate as separate trading
centers with separate limit order books, and each distributes its depth-of-book order

data separately for separate fees.”'® That is beside the point. Even if NYSE and

13 For that reason, related corporate entities are treated as a single economic actor for antitrust purposes. Cf.
Copperweid Corp. v. Independence Tube Corp., 467 U.S. 752, 769-72 (1984). In Copperweld, the Supreme
Court rightly observed that, where entities are not “separate economic actors pursuing separate economic
interests,” they should be considered “a single actor” on the marketplace. /d. at 769-70. The Court further stated
that “there can be little doubt that the operations of a corporate enterprise organized into divisions must be judged
as the conduct of a single actor. . .. A division within a corporate structure pursues the common interests of the
whole, rather than interests separate from those of the corporation itself.” Id. at 770.

14 Proposed Order, supra note 3, at 32763, n.184.



NYSE Arca are operated as separate exchanges, the same corporate entity controls
and profits from both exchanges and will coordinate the pricing of the two.
Aggregating the shares of distinct products sold by the same firm is the routine

practice in merger review and in the antitrust case law.

I now consider the four data sources that the SEC claims are alternatives that

significantly constrain the pricing of an exchange’s depth-of-book data.

1. Depth-of-book data from other trading venues

The SEC first asserts that depth-of-book data from other trading venues
constrain the Exchange’s pricing of its own depth-of-book data. At the outset, we
note that each exchange’s depth-of-book data are unique to that exchange. Depth-of-
book data from NYSE, for example, reflect different orders from depth-of-book data
from Nasdaq or BATS or Direct Edge. To have a reasonably comprehensive picture
of liquidity below the top of the book, depth-of-book data from all exchanges with
substantial trading are required. That proposition underlies the rules and regulations
that have led to the consolidated tape—i.e., the requirement that all trading venues
contribute their data so that the national-best-bid-and-offer and the last-transaction

data can be compiled and displayed to the investment community.

In addition, depth-of-book data from different trading venues reflect liquidity
of substantially different magnitudes and quality. Nasdaq and NYSE Group, for
example, operate by far the leading exchanges for trading in U.S.-listed equities.
Based on the statistics reported by the SEC for December 2007, NYSE accounts for
22.6 percent of all trading volume and NYSE Arca accounts for 15.4 percent. Thus,
the NYSE Group accounts for 38.0 percent of all trading volume."” Nasdaq accounts
for 29.1 percent of all trading volume.'® NYSE Group and Nasdaq control the only

13 Jd. at 32763 (Table 1). NYSE is in the process of acquiring the American Stock Exchange, which accounts for
a further 0.8 percent. Press Release, NYSE Euronext, NYSE Euronext to Acquire the American Stock Exchange
(Jan. 18, 2008), available at hitp://www.nyse.com/press/1200568235016.html.

18 14, at 32763 (Table 1). Nasdagq has also announced the pending acquisition of the Philadelphia Stock
Exchange, which accounts for a further 0.1 percent. See Press Release, NASDAQ, NASDAQ to Acquire
Philadelphia Stock Exchange (Nov. 7, 2007), available at B
http://www.nasdaq.com/newsroom/news/newsroomnewsStory.aspx ?textpath=pr2007\ACQPMZ20071 1070730P
RIMZONEFULLFEED130788.htm&year=11/07/2007%20+7%3a30AM.



trading venues of any significant size. While there are smaller trading venues—
primarily BATS and Direct Edge—they account for substantially less trading

volume.

In analyzing market power over depth-of-book data, it is important to
recognize that the depth-of-book data for a given stock are unique. The depth-of-
book data on trading in AT&T are distinct from the depth-of-book data on trading in
Google. A trader interested in trading AT&T stock needs data on AT&T trading—if
one exchange has a significant share of trading in AT&T, data from another
exchange that has a significant share of trading in Google is not directly pertinent to

the AT&T investment decision.

The dominance of NYSE Group and Nasdaq in pertinent liquidity is even
more apparent when we consider separately trading in NYSE-listed and Nasdag-
listed stocks. For trading in NYSE-listed stocks in December 2007, NYSE Group
exchanges had a 53.6 percent share and Nasdaq had a 18.4 share.!” By contrast, the
SEC reported shares for BATS of 5.1 percent and for Direct Edge of 3.0 percent for
trading in NYSE-listed stocks.'® For trading in Nasdag-listed stocks in December
2007, Nasdaq had a 45.4 percent share and NYSE Group had a 14.8 percent share.!?
By contrast, the SEC reported shares for BATS of 7.9 percent and for Direct Edge of

6.9 percent.”

A broker-dealer interested in depth-of-book data is unlikely to ignore the
depth-of-book data available from the leading trading venues. The value of the
depth-of-book data from trading venues that have a significant share of trading
volume in a significant group of securities is higher than the value of depth-of-book

data from a trading venue that does not have such a share.

The availability of data from other trading venues therefore does not

effectively constrain the prices that significant venues can charge. This finding is

'71 have used the same source and time period for these shares as reported by the SEC. See ArcaVision,
available at http://www.arcavision.com. NYSE had a share of 41.2% while NYSE Arca had a share of 12.4%.

18 Proposed Order, supra note 3, at 32763.
19 See ArcaVision, available at http://www.arcavision.com. NY SE does not offer trading of Nasdaq-listed stocks.

 Proposed Order, supra note 3, at 32763.



confirmed by the asymmetry that the SEC acknowledges in the pricing of depth-of-
book data by different trading venues.?! Venues without significant liquidity in a
substantial number of securities may have difficulty charging significant (or any)
prices for their market data and may have difficulty getting their market data
distributed (in the absence of regulatory requirements) while venues with significant
liquidity—NYSE Group and Nasdag—can and do charge significant prices for their
data as I discuss further below.

2. Consolidated data

The SEC’s second claimed alternative is consolidated data. The consolidated
data consist of the national best bid and offer for a stock and the last sale for a stock
reported in any market.”? Depth-of-book data, however, reflect liquidity below the
top-of-book that is different from, and in addition to, the liquidity reflected by
consolidated data. As NYSE Arca explains:

Now more than ever, in order to see and estimate true market
liquidity, you need to look beyond just the top of book price. When
comparing all available liquidity at the inside to ArcaBook, you’ll see
that within five cents of the NBBO, ArcaBook data may provide six
times more liquidity than is offered by all market centers’ top of book
at the market inside.”?

The customers that purchase depth-of-book data are those that need the
significant additional information on liquidity provided by depth-of-book data.** No

rational purchaser would pay significant fees in excess of the fees that he or she pays

for consolidated data to acquire depth-of-book data if the two were good substitutes.

2 Id. at 32769; see also Section I1I for a discussion of this issue.

2 Id. at 32770.

23 See ArcaBook: Speed, Depth and Value at a Competitive Price, available at
http://www.nyxdata.com/nysedata/DesktopModules/Bring2mind/DMX/Download.aspx?Portalld=0&Entryld=609
5.

24 The SEC also states that “only 19,000 professional users purchase Nasdaq’s depth-of-book data product and
420,000 professional users purchase core data in Nasdag-listed stocks.” (As I discuss below, see infra note 41,
this figure may understate the number of professional users of all of Nasdaq’s depth-of-book data products.) The
SEC believes that this strongly suggests that no exchange has monopoly pricing power for its depth-of-book data
because the substantial majority of professional users either do not believe they need the data or that the cost
exceeds the value they place on the data. That is the wrong conclusion to draw. Monopolists commonly set
prices to restrict output—the fact that a monopolist is selling only to a subset of potential customers is consistent
with its having set prices above competitive levels so that only those that value its product highly will purchase
the product.



If the price of depth-of-book data were increased, the consumers of those data would
not increase their purchases of consolidated data since they already consume those
data and the data do not reflect additional liquidity. Likewise, if the price of depth-
of-book data were decreased, the consumers of those data would not likely purchase
less consolidated data. Thus, consolidated and depth-of-book data are not economic

substitutes and the former cannot constrain the pricing of the latter.

3. “Pinging”

“Pinging” orders are “oversized marketable limit orders [designed] to access
an exchange’s total liquidity available at an order’s limit price or better.”” Pinging
orders are used to expose liquidity that is hidden in reserve orders on an exchange. A
pinging order will execute against any hidden liquidity, and thus reveal depth
information that is not available from the exchange’s depth-of-book data. Pinging
orders find liquidity that is not displayed. They do not gather information on depth-

of-book data that are available for purchase.

The SEC asserts that the use of pinging may be expanded into a viable
substitute for an exchange’s depth-of-book data. The SEC appears to argue that,
because pinging orders extract data that are not available from the exchange’s depth-
of-book data, and is superior in that respect, pinging can also serve as a substitute to
the depth-of-book data. But the SEC has provided no evidence that pinging provides
a viable alternative that would significantly constrain the pricing of depth-of-book

data by the exchanges.

In fact, pinging does not appear capable of replicating an exchange’s depth-
of-book data. First, pinging places limit orders that incur the risk of execution to
gather the data. If the execution is not optimal, the trade can involve a cost greater

than the market data.

Second, the information on liquidity returned from a pinging order is

substantially different from the information provided by an exchange’s depth-of-

2 Proposed Order, supra note 3, at 32765.



book data. When a pinging order is executed, the execution reveals only that the
number of shares specified in the order were available at the specified price. The
executed order does not indicate whether more liquidity at that price was available or

whether any liquidity beyond that price remains available.

Alternatively, when a pinging order is not executed, one knows only that the
specifically requested liquidity at that price is not available. But that information

does not indicate if a lesser amount of liquidity at or beyond that price is available.

Pinging is thus an inferior substitute, if a substitute at all, for depth-of-book
data. Despite the SEC’s suggestion, an increase in the price of depth-of-book data
would not plausibly result in a significant increase in pinging, and a decrease in the
price of depth-of-book data would not plausibly result in a significant decrease in

pinging. The SEC has not presented any evidence to the contrary.

4. Collaboration

The SEC’s claim that the threat of potential entry by a collaborative venture
of securities firms currently imposes a significant competitive constraint on the
Exchange’s pricing of its depth-of-book data is speculative, implausible, and

unsubstantiated.

The U.S. Department of Justice and the Federal Trade Commission’s
Horizontal Merger Guidelines require entry to be “timely, likely, and sufficient in its
magnitude, character and scope to deter or counteract” attempts to exercise market
power.26 To be timely, entry needs to take place within two years.”” To be likely,
entry needs to be profitable at competitive prices.”® And to be sufficient, entry needs

to deter or counteract the exercise of market power.29

26 U.S. DEP’T. OF JUSTICE AND THE FED. TRADE COMMN., HORIZONTAL MERGER GUIDELINES § 3.0 (1992, Revised
1997).

1d. §3.2.

2 Id, §3.3. Specifically, the Horizontal Merger Guidelines use profitability at pre-merger prices as the relevant
standard.

¥ §3.4.
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The SEC has provided no evidence that the threat of entry by a collaborative
effort is timely, likely or sufficient so as to impose a current competitive constraint
on the Exchange’s pricing of depth-of-book data. In fact, securities firms almost
certainly could not successfully collaborate in a timely and sufficient manner so as to
impose a significant constraint on the ability of the Exchange to exercise market

power over its depth-of-book data.

Consider the hurdles and expense that the securities firms would face to
provide complete depth-of-book data through collaboration. To provide such depth-
of-book data, hundreds of securities firms would have to come together, agree to join
a collaborative effort, and provide the depth-of-book data on a timely basis. To form
a collaborative enterprise, one or more securities firms would have to act as
entrepreneurs to organize their direct competitors, enlist still other securities firms in
the venture, establish governance and voting structures, and form an on-going joint
venture that compiles and distributes comprehensive data on a timely basis. The

organizational costs of doing so are likely prohibitive.

The competing firms, which are diverse, would also have to agree how to
split the costs and revenues associated with supplying the depth-of-book data. The
process of securing such an agreement on acceptable business terms would likely be
time-consuming, challenging, and costly. Forming successful joint ventures of two
firms is ordinarily difficult; forming one among hundreds of competitors would be
more difficult by far. For example, the venture may fail if only one significant
securities firm refuses to participate or if large securities firms, recognizing this,
refuse to participate in the absence of receiving a disproportionate share of the net
benefits. In addition, the joint venture would have to address the numerous

regulatory issues associated with collaborations among direct competitors.>

Even if the large competitor collaboration could be formed, its product may
be of a quality that is inferior to that of the exchanges. To serve as an economically

relevant substitute for depth-of-book products, the hypothetical collaboration’s

30 See, e.g., U.S. DEP’T. OF JUSTICE AND THE FED. TRADE COMM’N, Antitrust Guidelines for Collaborations Among
Competitors (April 2000).
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depth-of-book data must be substantially comprehensive across exchanges, which in
turn would require virtually industry-wide participation. In the likely event that the
hypothetical collaboration’s depth-of-book product is not substantially
comprehensive, its incomplete information on available liquidity may well not serve

as a viable substitute for an exchange’s complete offering.

Moreover, the exchange would have to believe that the collaborative effort
could provide the depth-of-book data at such a price that the exchange would not be
able to exercise market power. The collaborative venture, however, would face a
significant cost disadvantage relative to the exchanges. The exchanges obtain the
depth-of-book data for free as a byproduct of their being SROs. The collaborative
venture would collect the depth-of-book data at a higher cost and less efficiently than
the exchanges. The collaborative venture would therefore confront a higher cost
structure with greater logistical challenges than those of an exchange and, as a result,
would not likely impose a significant constraint on the Exchange’s pricing of depth-

of-book data.

5. Summary on the availability of substitutes

Competition authorities and courts consider the availability of only close
substitutes—ones that consumers would, in fact, turn to in the face of a price
increase—as constraints on the exercise of significant market power. The SEC’s
analysis ignores that established framework and asserts, with no economic or factual
basis, that several alternatives are substitutes for the depth-of-book data. The SEC
seems to further assume that any degree of substitution (e.g., bicycles for cars as
modes of transportation) can constrain market power without any consideration of
whether the products at issue are reasonably interchangeable for the relevant end use

or whether one can defeat a price increase of the other.

12



III. COMPETITION FOR ORDER FLOW DOES NOT SIGNIFICANTLY
CONSTRAIN THE EXCHANGE’S DEPTH-OF-BOOK DATA
PRICING.

In this section, I consider whether competition for order flow significantly
constrains the pricing of an exchange’s depth-of-book data, the other supposed
competitive constraint that the SEC has identified in the Proposed Order. The SEC
has claimed that competition for order flow and the pricing of depth-of-book data are
“two sides of the same coin” and, therefore, competition for order flow is a
significant constraint on any market power the exchanges possess over depth-of-book

data. Both the SEC’s premise and its conclusion are wrong.

A. The SEC’s Premise that Order Flow and Depth-of-Book Data Are
“Two Sides of the Same Coin” Is Wrong.

The lynchpin of the SEC’s argument is that order flow competition and
depth-of-book data are “two sides of the same coin” insofar as a strong and direct
relationship exists between the two. That is wrong. The relationship between the

two is neither strong nor direct.

An exchange has at least three sources of revenue relevant to the Proposed
Order: liquidity providers, liquidity takers, and depth-of-book market data
purchasers. The provision and taking of liquidity generates order flow and

constitutes the trading process. Market data are a byproduct of the trading process.

A strong and direct relationship exists between order flow and prices for
liquidity providers and liquidity takers. Liquidity providers are given rebates and
other incentives to provide liquidity to the exchanges; those price incentives directly
affect the volume of liquidity provided. Liquidity takers are charged for using this
liquidity; those fees directly affect the volume of liquidity taken.

Depth-of-book data, by contrast, are a byproduct of the process of providing
and taking liquidity (i.e., order flow). Depth-of-book data do not directly lead to
order flow and they are not priced to encourage order flow. Rather, depth-of-book
data pricing reflects the value of the information provided—that is, the extent of

liquidity disclosed. Exchanges charge fixed fees for each person using the data
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independent of the amount of orders generated by that individual. Firms responsible
for high trading volume are charged the same as firms that use the data for research

purposes and do not trade at all.>! I explain these points in more detail below.

An exchange’s trading platform depends on the participation of traders.
Some trading participants provide liquidity to the exchange and other trading
participants take liquidity. A trade takes place only when a party offering to buy or
sell at a given price meets another party that is willing to take the other side of the
trade at that price. (Traders may be both liquidity providers and liquidity takers at
different times for different trades.) Liquidity providers and takers are not
symmetric, however, in their importance to the platform. The providers of liquidity
attract users of liquidity, as well as other providers of liquidity, all of which generate

tradihg activity for the platform.

We therefore expect prices to favor the side that is more important—orders
that provide liquidity.*> And, in fact, we observe pricing practices that offer
significant incentives for liquidity providers. NYSE and Nasdagq, for example, both
pay rebates to liquidity providers. For NYSE, in 2007, liquidity rebates totaled $626
million, in comparison with its net revenues of $317 million from fees for trading and
access to the trading platform.3 3 For Nasdaq, in 2007, liquidity rebates totaled
$1,050 million, in comparison with its net revenues of $322 million from fees for

trading and access to the trading platform.>*

3 Indeed, the Proposed Order suggests that charging differing prices for market data depending on the
purchaser’s placement of order flow may be unreasonably discriminatory. See Proposed Order, supra note 3, at
32762, 32768. Our point here, however, is that fees are currently structured in a manner that does not have a
direct effect on order flow.

#2 Jean-Charles Rochet & Jean Tirole, Two-Sided Markets: A Progress Report, 37 RAND J. OF ECON. 645 (2006).
3 NYSE Euronext, Annual Report (Form 10-K) (March 25, 2008). Gross revenues for NYSE Group in the
United States related to cash trading were $1,165 million in 2007, with net revenues of $317 million after $626
million in liquidity rebates (including payments to specialists) and $222 million in routing and clearing fees.
(NYSE Group also received $86 million related to derivatives trading.)

34 Nasdaq OMX Group, Inc., Annual Report (Form 10-K) (Feb. 25, 2008). Gross revenues for Nasdaq in the
United States related to trading were $1,903 million in trading fees and $77 million in platform access fees.
Nasdaq had net trading related revenues of $322 million after $1,050 million in liquidity rebates, $35 million in
tape fees revenue shared with market participants for placing orders and reporting trades to Nasdaq (under two
separate programs), and $575 million in brokerage, clearance and exchange fees.
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Smaller trading venues offer even more aggressive liquidity rebates. For
example, the BATS ECN pays a $0.0024 rebate per executed share for orders that
add liquidity for Tapes A and C securities and charges a $0.0025 fee per executed
share for orders that remove liquidity.®® That is, of the $0.0025 transaction fee it
receives from the taker of liquidity, it pays $0.0024 out to the trader that provided the
liquidity. For Tape B securities, BATS pays more in a rebate ($0.0030) than it takes
as a transaction fee ($0.0025).

NYSE Arca recently announced similar pricing. For Tape A and C securities,
the pricing structure is inverted, including a rebate of $0.0028 for orders that add
liquidity and a fee of $0.0027 for orders that take liquidity. For Tape B securities,
the rebate is $0.0023 for orders that add liquidity and the fee is $0.0028 for orders
that take liquidity.*®

As the Proposed Order observes, orders that provide liquidity attract other
traders to the platform. The more liquidity and trading on a given platform, the
greater the number of traders that are interested in participating on that platform.
Trading venues compete to attract liquidity, which generates trading volume, which
in turn generates trading revenues for the platform. Accordingly, the prices that are
most relevant to attracting order flow are the transaction fees, including the liquidity

rebates, associated with placing orders on a trading venue.

The pricing behavior reviewed above confirms that competition for order
flow among trading venues is reflected most directly in the transaction fees they
charge and the liquidity rebates they offer. Each trading venue sets its transaction

prices and liquidity rebates to provide direct incentives for market participants to

% See BATS Fee Schedule, Effective July 1, 2008, available at
http://www.batstrading.com/subscriber_resources/BATS%20Fee%20Schedule%20-
%?20effective%20July%201,%202008.pdf. BATS also charges a routing charge of $0.0029 for orders routed to
other venues.

% These are NYSE Arca’s fees for its most active tier of trading customers. The fees for other tiers also reflect
significant liquidity rebates. NYSE Arca also charges a routing fee of $0.0029 for orders executed by another
market center or participant, except on the NYSE where the routing fee is $0.0008 (or $0.0006 for customers
using NYSE Arca’s Primary Sweep Order). These fees are effective July 1, 2008. See NYSE Group, NYSE Arca
Announces Unified Equities Transaction Pricing, Effective July 1 (June 19, 2008), available at
http://www.nyse.com/press/1213870771815.html.
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offer liquidity to and place orders on that venue. Supply and demand forces work as

expected—fees are decreased and rebates are increased to attract more order flow.

Fees for depth-of-book data, however, do not vary with the purchaser’s order
flow generally or with the purchaser’s order flow on the providing exchange. The
exchanges therefore do not use depth-of-book data to stimulate trades, as they use
rebates and fees for liquidity providers and takers. Rather, depth-of-book data are
typically priced on a fixed monthly fee per device subscribed. In addition, some
exchanges offer an option for an enterprise license to cover all users, a per company
maximum fee cap, and a per company access fee.>’ I am not aware of exchanges’
pricing their depth-of-book data based on the extent to which those data are used for

orders.

B. The SEC’s Conclusion that Order Flow Competition Significantly
Constrains Depth-of-Book Data Pricing Is Wrong.

Based on the faulty premise that order flow and market data are two sides of
the same coin, the SEC draws the conclusion that competition for order flow limits

an exchange’s ability to set prices for depth-of-book data. That is wrong.

Although an exchange may have an incentive to make available its depth-of-
book data, the exchange nevertheless can charge prices above competitive levels for
those data if the exchange is not constrained by significant competitive forces in their
sale and such data have value to customers by reflecting substantial liquidity. Once a
seller makes a product available, the price that the seller charges for the product is a
function of the demand for the product and whether economically significant
substitutes are available. In the case of depth-of-book data, the exchange will
identify the profit-maximizing price for the data even if that price is higher than
would be paid by a significant number of potential purchasers. The SEC implicitly
recognizes that important point by noting that Nasdaq’s depth-of-book product,
which is presumably profitably priced, is purchased by a small percentage of

Nasdaq’s professional users.*®

37 SEC Release No. 34-53952, supra note 2, at 33496-33497.
38 See infra note 41.
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Nasdaq’s publicly reported revenue information confirms that exchanges with
significant order flow have significant pricing power for their unconsolidated data.*
In 2007, Nasdaq received consolidated data revenue of $87 million and
unconsolidated data revenue of $88 million.*® Thus, of its market data revenue, more
than half was received from consumers of unconsolidated data. This figure is
particularly striking because, according to the SEC, “only 19,000 professional users
purchase Nasdaq’s depth-of-book data product and 420,000 professional users
purchase core data in Nasdaq-listed stocks.”*! That means that Nasdaq was able to
extract more than 50 percent of its 2007 market data revenue from its sale of
unconsolidated data, even though less than 5 percent of professional users purchased

its depth-of-book data.

Furthermore, we would not expect pricing for market data to be constrained
by “fierce” competition for order flow. Order flow competition implies that traders
can and do switch easily among many alternative trading venues and that an
exchange would have little or no leverage to charge higher prices to its trading
participants. That competition appears to be reflected in the exchanges’ transaction

pricing and the substantial rebates they pay to liquidity providers.

By contrast, as discussed above, an exchange with substantial liquidity
maintains significant leverage over the consumers of its depth-of-book data.*> That
dynamic—significant leverage over market data customers and little or no leverage

over providers and takers of liquidity—results in prices for market data that reflect

* I discuss Nasdaq’s revenues as NYSE does not report its revenues from consolidated versus unconsolidated
data.

“ This is net of $46 million in consolidated data fees that Nasdaq collects and is required (as a result of its role as
the Securities Information Processor for Nasdaq-listed securities) to share with other trading venues based on
their respective shares of trading in Nasdaq-listed securities.

4! Proposed Order, supra note 3, at 32766. The SEC’s reference to 19,000 professional users of Nasdaq’s depth-
of-book data may be an understatement. The Nasdaq letter cited by the SEC indicates that there were 19,000
professional users of TotalView. The Nasdaq letter did not indicate how many professional users purchased its
other depth-of-book data products. See Letter from Jeffrey Davis, Vice President and Deputy General Counsel,
The Nasdaq Stock Market, dated May 18, 2007, at 6.

“2 1 have already shown in Section II that the purported alternatives offered by the SEC do not in fact provide
economic substitutes for depth-of-book data and thus do not significantly constrain depth-of-book data pricing.
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significant market power and prices for order flow that reflect competitive

conditions.*?

C. The Evidence on Which the SEC Relies Does Not Support the
SEC’s Conclusions.

The SEC presents four sources of support for its conclusion that order flow

competition constrains pricing for depth-of-book data:
1. An industry textbook.
2. The Report of the SEC Advisory Committee on Market Information.

3. The strategy followed by BATS (an ECN) of not charging for market
data.

4. Island’s choosing not to display its order book to avoid being subject
to the Inter-market Trading System (ITS) regulations and losing significant order

flow.**

None support the SEC’s conclusions.

The first two sources are statements to the effect that, in the absence of the
regulatory requirement for consolidated data from all trading venues to be displayed,
many data vendors would not display data from smaller trading venues and that those
venues would therefore find it difficult to compete for order flow. Those statements
do no more than acknowledge: (1) that the pricing power of market data derives
from the significance of the liquidity that the market data reflect; and (2) that some
degree of transparency may be an important component of a platform that is
appealing to traders. Both points were discussed above, and neither establishes that

competition for order flow constrains market data pricing.

3 The SEC asserts that, if “NYSE Arca were truly able to exercise monopoly power in pricing its non-core data,
it likely would not choose a fee that generates only a small fraction of the transaction fees that admittedly are
subject to fierce competitive forces.” See Proposed Order, supra note 3, at 32769. That is a non-sequitur. That a
firm charges fees for one product that result in total revenue that is greater or less than the total revenue from the
sale of another product says nothing about the firm’s market power over either product.

“ Id. at 32764.
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The third reference is to statements by the BATS ECN regarding its strategy
of not charging for market data. That strategy is hardly surprising, as market data
reflecting little liquidity have little value and the smaller trading venues that supply

such data have little pricing power.

And the fourth reference is to the experience of the Island ECN when it chose
not to display its order book at all to avoid the Inter-market Trading System (ITS)
regulations and lost significant order flow. That experience hardly establishes that
order flow constrains the prices of market data. As discussed above, even if a viable
trading venue must make some of its market data available, the prices that can be
charged for those data depend both on the significance of the liquidity that the data

reflect and on the availability of economically significant substitutes.

Indeed, the Report of the SEC Advisory Committee on Market Information
itself confirms that the larger exchanges retain market power over their data even if
the smaller trading venues do not:

Supporters of the Display Rule point out, however, that while the
abandonment of the rule plainly would take away any artificial market
power of the non-primary markets, it is unlikely to be a significant
restraint on the pricing power of the primary markets. To the extent
that market participants need the data generated by, for example, the
NYSE or Nasdaq, they would still be forced to buy it. Accordingly,
the absence of the Display Rule would not ensure the appropriate level
of fees for the primary markets’ data.*

In sum, the evidence proffered by the SEC suggests only the following

unremarkable propositions:

« smaller exchanges cannot charge significant prices for depth-of-book data

because those data do not reflect significant liquidity; and

o larger exchanges can charge prices above competitive levels for depth-of-
book data because they control—as noted in Section II—a significant

portion of the liquidity for each stock (e.g., 53.6 percent in the case of

5 SEC ADVISORY COMMITTEE ON MARKET INFORMATION, REPORT OF THE ADVISORY COMMITTEE ON MARKET
INFORMATION: A BLUEPRINT FOR RESPONSIBLE CHANGE (Sept. 14, 2001).
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NYSE Group for NYSE-listed stocks) and are not constrained by the

availability of reasonably interchangeable substitutes.*®

The SEC has presented no evidence or analysis that could support its claim that order
flow and depth-of-book data are “two sides of the same coin” and that, therefore,
“fierce” order flow competition necessarily constrains the exercise of significant

market power in the provision of depth-of-book data.

IV. CONCLUSIONS

Scholarly literature and case law provide an analytical framework for
assessing whether firms can exercise significant market power over prices and
whether substitutes or other constraints discipline that market power. The SEC does
not rely on that framework (or substitute a coherent one of its own) to reach its
conclusion that the Exchange necessarily charges “equitable, fair, reasonable, and not
unreasonably discriminatory” prices for its depth-of-book data because of

“significant competitive forces.”
To the contrary, economics and the relevant facts establish:

o the Exchange likely has significant market power over the pricing of its

depth-of-book market data;

» the availability of the alternative sources of depth-of-book data that the

SEC identifies would not constrain that market power; and
» competition for order flow would not constrain that market power.

I therefore conclude, as a matter of economics, that the SEC has presented no
credible analysis or evidence to support the position that the pricing of depth-of-book

data is subject to significant competitive forces.

“ Indeed, comparing the absolute prices of several products, as the SEC does with respect to the depth-of-book
products of NYSE, Nasdaq, and NYSE Arca (see Proposed Order, supra note 3, at 32769), does not speak to
whether the price of any of the products reflects significant market power. The price of a given product relative
to another product is a function of the demand for the given product, all else being equal. Sellers of products for
which demand is relatively greater will be able to set relatively higher prices, and vice versa, even assuming the
absence of economically significant substitutes for both products.
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I INTRODUCTION'

NYSE Arca, Inc. (NYSE)? requested the Securities and Exchange
Commission (SEC) to approve a proposed rule change that would allow NYSE to
establish certain fees for depth-of-book market data (also known as unconsolidated,
or non-core, data).> The SEC has issued a Notice that presents a Proposed Order to

approve that request and the basis for doing so.*

In my previous Report, I demonstrated that the Proposed Order’s preliminary
conclusion that significant competitive forces constrain NY SE’s pricing of depth-of-
book data is not supported by the analysis and evidence presented by the Proposed
Order.” To the contrary, the economics and evidence show that:

+ NYSE likely has significant market power over the pricing of its depth-of-

book market data;

« the supposedly alternative sources of depth-of-book data that the
Proposed Order identifies would not significantly constrain market power

over depth-of-book data; and

! This Report was prepared at the request of NetCoalition.

? For the purpose of analyzing competition among exchanges, all exchanges owned by the same
corporate parent should be aggregated as under the control of the same economic agent, which seeks
to maximize the profits of the combined operations. Indeed, NYSE Euronext itself has criticized
Nasdagq for “totally ignor[ing] the NYSE Arca trading in NYSE-listed securities.” Press Release,
NYSE Euronext (last visited Oct. 9, 2008), http://www.nyse.com/pdfs/NYSE Response Letterl.pdf
[hereinafter “N'YSE Euronext Press Release”]. Thus, for purposes of economic analysis, the NYSE
Arca and New York Stock Exchange trading venues should be considered a single entity. Ordover
and Bamberger do not appear to dispute this conclusion.

* Filing of Proposed Rule Change Relating to Approval of Market Data Fees for NYSE Arca Data,
SEC Release No. 34-53592, 71 Fed. Reg. 33,496 (June 9, 2006).

* Proposed Order Approving Proposal by NYSE Arca, Inc. to Establish Fees for Certain Market Data
and Request for Comment, SEC Release No. 34-57917, 73 Fed. Reg. 32,751 (June 10, 2008)
[hereinafter “Proposed Order™].

’Dr. David S. Evans, An Economic Assessment of Whether “Significant Competitive Forces”
Constrain an Exchange’s Pricing of Its Depth-of-Book Market Data (July 10, 2008) [hereinafter
“Report”].




« competition for order flow would not prevent the exercise of significant

market power over depth-of-book data.
On August 1, 2008, Nasdaq submitted a letter to the SEC urging approval of
the Proposed Order and attaching a supporting Statement of Janusz Ordover and

Gustavo Bamberger.® Those authors reach three principal conclusions:’

+  “[E]ven though market information from one platform may not be a
perfect substitute for market information from one or more other
platforms, the existence of alternative sources of information can be

expected to constrain the prices platforms charge for market data.”

+  “[A] trading platform cannot generate market information unless it
receives trade orders. For this reason, a platform can be expected to use
its market data product as a tool for attracting liquidity and trading to its

exchange.”9

+ Competition among exchanges constrains the “total return” each
exchange earns from its “sale of joint products,” and thus the “total price
of trading on that platform” is constrained by the “total price of trading on

rival platforms.”lo

§ Statement of Janusz Ordover and Gustavo Bamberger (Aug. 1, 2008) [hereinafter “Statement”].

7 The argument that platform competition constrains the total return of the exchange is one that
Ordover and Bamberger make throughout their submission but is not presented in their conclusions,
which instead focus on the first two arguments.

In addition to the economic flaws in Ordover and Bamberger’s total return analysis that are discussed
in Section IV below, Ordover and Bamberger ignore an important part of the relevant landscape—
namely the legal framework within which exchanges must operate. For example, NetCoalition has
advised me that Congress, by way of the Exchange Act, requires an “exclusive processor” of market
data (such as NYSE) that distributes quotation and transaction data to do so on terms that are “fair
and reasonable” and “not unreasonably discriminatory.” Proposed Order, supra note 4, at 32,760 &
n.156.

By arguing that a relatively low price for transaction services effectively offsets a relatively high
price for market data, see Statement, supra note 6, 7 8, 23 & nn.23-24, Ordover and Bamberger
ignore the above-referenced statutory mandate and thereby make their economic argument largely
irrelevant within the context in which U.S. exchanges must operate.

¥ Statement, supra note 6, 9 38.
? Statement, supra note 6, 9 38.
1% Statement, supra note 6, Y 7 & 23.



Those conclusions are conceptually flawed, and the authors provide no meaningful

factual support for any of them.

In Section II, I address Ordover and Bamberger’s flawed claim that
alternative sources of depth-of-book data act as a significant competitive constraint
on the prices that a given exchange can charge for its depth-of-book data. They do
not, and could not, present evidence to support that claim. Neither Nasdaq nor any
smaller exchange provides depth-of-book data that are reasonably substitutable for

NYSE’s depth-of-book data.

In Section III, I show that Ordover and Bamberger’s claim that competition
for order flow acts as a significant competitive constraint on an exchange’s pricing of
its depth-of-book data is analytically flawed and factually inconsistent with how
exchanges work. Ordover and Bamberger assume a symmetrical demand
relationship between order flow and depth-of-book data where none exists. Depth-
of-book data prices do not affect the marginal incentive to place orders and,
therefore, do not significantly affect order flow decisions. On the other hand, depth-
of-book data revenue can be used to offset the costs of liquidity rebates and discounts
that attract more order flow. Additional order flow increases the value of, and the

prices that an exchange can charge for, its depth-of-book data.

In Section IV, I show that Ordover and Bamberger’s “total return” analysis is
based on the incorrect assumption that the price of depth-of-book data is part of the
marginal cost faced by broker-dealers in making trading decisions. Even if one were
to assume that depth-of-book data prices were one component of the “total price of

trading” on a platform, that component does not affect the marginal incentives to



execute a trade. Because depth-of-book data prices are not part of the marginal cost
of executing a trade, depth-of-book data prices are not constrained by inter-platform
competition for orders. Further, even if depth-of-book data and trade execution
services are “joint products” with “joint costs,” the price of one does not necessarily
constrain the price of the other because they are sold separately and face distinct

competitive conditions.

IL. PRICES FOR DEPTH-OF-BOOK DATA FROM ONE EXCHANGE
ARE NOT SIGNIFICANTLY CONSTRAINED BY THE
AVAILABILITY OF DEPTH-OF-BOOK DATA FROM OTHER
EXCHANGES

Ordover and Bamberger claim that: “[E]ven though market information from
one platform may not be a perfect substitute for market information from one or
more other platforms, the existence of alternative sources of information can be

expected to constrain the prices platforms charge for market data.”"!

Ordover and Bamberger provide no evidence to support their claim, other
than asserting that they “understand” that “many ‘professional’ traders . . . view
depth-of-book information from NYSE Arca and Nasdaq as reasonable substitutes
because all depth-of-book products are effectively proxies for liquidity that would be
available should the current NBBO change.”'? That assertion is contrary to what

happens in the marketplace.

As an initial matter, Ordover and Bamberger’s claim applies to depth-of-book

data only from NYSE and Nasdaq. That is, even assuming Ordover and Bamberger

! Statement, supra note 6, 9 38.
12 Statement, supra note 6, 9 32.






by their own evidence of the volatility of the exchanges’ shares of trading volume.'*
If, as Ordover and Bamberger suggest, trading volume in NYSE-listed and Nasdaq-
listed stocks constantly shifts, one exchange’s depth-of-book data will not provide a
reliable proxy for the other’s data, which may reflect significantly different liquidity

as a result of volatile competition for order flow."”

The Security Traders Association (“STA™) observes that, as a matter of
marketplace reality, a broker-dealer needs the depth-of-book data feeds from each
significant venue on which a given security trades for a useful perspective of
available liquidity:

We do not believe that the depth-of-book feeds from
the various exchanges are fungible. Depth-of-book
feeds are not substitutes for one another: NASDAQ’s
depth-of-book data for IBM will be different from the
NYSE depth-of-book data for IBM. On the contrary,
each depth-of-book data feed reflects the market
conditions for a particular security on that particular
venue. For a full appreciation of the liquidity available
in the entire marketplace . . . as a commercial and
competitive matter, a broker-dealer needs the depth-of-
book feeds from each significant venue on which the
security trades.'S

Moreover, as I explained in my previous report, a market professional’s need
for information about a particular security can be satisfied only by data about that

particular security. For example, market information about the market depth of the

' Statement, supra note 6, ] 10-12.

' For example, NYSE Euronext touts itself as the “the dominant source of liquidity in NYSE-listed
securities, especially in thinly traded issues” with “more volume than NASDAQ in 99.4% of NYSE-
listed stocks.” NYSE Euronext Press Release supra note 2. A customer interested in assessing the
liquidity and market depth of stocks listed on the New York Stock Exchange therefore could not
satisfy that interest by purchasing only Nasdaq’s depth-of-book data.

18 Bart M. Green & John Giesea, STA Comment Letter at 3 (Sept. 11, 2008),
http://www.sec.gov/comments/34-57917/3457917-15.pdf. [hereinafter “STA Comment Letter”].



securities of Microsoft would not be useful to a trader seeking to determine the
market depth of IBM securities. Ordover and Bamberger, however, do not address
the broad variations in the liquidity of individual securities across exchanges. Nor do
they explain how one set of depth-of-book data for all securities on one exchange
could be reasonably substitutable for depth-of-book data for all securities on another

exchange.

In sum, Ordover and Bamberger provide no meaningful evidence to
demonstrate that the depth-of-book data from other trading venues significantly
constrain the pricing of depth-of-book data from NYSE or Nasdaq. In my previous
submission, I demonstrated that the other three supposedly altemative sources of
depth-of-book data identified by the Proposed Order (NYSE’s own consolidated
data; “pinging” the various markets by routing oversized marketable limit orders; and
the threat of independent distribution of depth-of-book data by securities firms and

data vendors) are not material substitutes for an exchange’s depth-of-book data.!”

I thus conclude that no reasonably substitutable alternatives to NYSE’s depth-
of-book data are available to act as the “significant competitive forces” that the
Proposed Order required to presume that the proposed NY SE prices are “equitable,

fair, reasonable, and not unreasonably discriminatory.”'®

' Report, supra note 5, Section IL.
'® Proposed Order, supra note 4, at 32,751.



III. PRICES FOR DEPTH-OF-BOOK DATA ARE NOT SIGNIFICANTLY
CONSTRAINED BY COMPETITION FOR ORDER FLOW

In my previous submission, I demonstrated that competition for order flow
does not significantly constrain an exchange’s market power over depth-of-book
data—that order flow and market data are not “two sides of the same coin.”'’
Without addressing my analysis, Ordover and Bamberger reach the opposite
conclusion, claiming that competition for attracting liquidity and trading constrains
prices for depth-of-book data.”® They rely on two propositions. First, Ordover and
Bamberger state that “a trading platform cannot generate market information unless it
receives trade orders.”' Second, they assert that, “[f]or this reason, a platform can
be expected to use its market data product as a tool for attracting liquidity and trading

. 2
to its exchange.”

Ordover and Bamberger provide no economic analysis or evidence as to why
the second proposition should follow from the first. In economic terms, Ordover and
Bamberger are asserting that a change in the price of depth-of-book data would have
a similar impact on demand for order flow as a change in the price of order flow
would have on the demand for depth-of-book data. That symmetrical and reciprocal

relationship does not, in fact, exist.

The following propositions demonstrate that the relationship between the

demand for depth-of-book data and the demand for order flow is asymmetrical.

' Report, supra note 5, Section IIL.
2 See, e. g., Statement, supra note 6, 9 6 (“In Section II, we show that competition between trading
platforms constrains the price of market data sold by each platform.”).

*! Statement, supra note 6, 9 38.
22 Statement, supra note 6, 9 38.



(1) The input relationship between order flow and depth-of-book data is
asymmetrical. The price of depth-of-book data is at most only one of many factors
considered in placing trades. NYSE has itself explained that “[t]he markets base
competition for order flow on such things as technology, customer service,
transactions costs, ease of access, liquidity, and transparency.” Changing the price
of only depth-of-book data is thus unlikely to have a significant effect on the demand

for transactions.

Market data are also used for purposes other than trading and, in that regard,
are not an input to order flow at all. As Ordover and Bamberger explain, market data
are “useful in a number of ways” that do not involve trading, including “valuing
securities and portfolios,” “evaluating the performance of a broker or trader,” or
obtaining a “barometer of market sentiment.”** They acknowledge that market data
are useful to “firms that act as intermediaries between trading platforms and the
public but do not trade themselves,” such as Google and Yahoo!** For customers
purchasing depth-of-book data and not placing trades on an exchange, the depth-of-

book data price thus stands entirely on its own.

In contrast, order flow is the sole input for generating and increasing the
value of depth-of-book data. Indeed, depth-of-book data are a byproduct of order

flow. Without order flow, depth-of-book data would not exist.

3 Proposed Order, supra note 4, at 32,764 n.193 (citing Letter from Mary Yeager, Corporate
Secretary, NYSE Arca, to the Honorable Christopher Cox, Chairman, Commission, dated February
6, 2007, at 16).

24 Statement, supra note 6, 9 20-21.

% Statement, supra note 6,720 n.21.



(2) The effects of changes in prices of trading on the demand for depth-of-
book data, and vice versa, are also asymmetrical. Depth-of-book data are priced and
sold separately from trade execution services. Depth-of-book data are sold in
monthly subscriptions and are typically based on a fixed monthly fee per device.?°
That fixed subscription fee is independent of the amount of orders generated by the
subscriber and is not expressed as part of, or affected by, trade execution services.

An exchange charges subscribers the same per-device fee whether or not they
place orders on the exchange. Indeed, as the SEC recognizes, an exchange may not
“unreasonably discriminate among types of subscribers, such as by favoring
participants in the NYSE Arca market or penalizing participants in other markets.”™’
In addition, each monthly subscription provides data on all securities traded on an
exchange, and customers are charged the same price whether or not they examine the
depth-of-book data for one security, all securities, or some number in between.

In contrast, each trade is executed with respect to an individual security, and
exchanges charge fees (with separate discounts and rebates for trade execution
services) that are separate from depth-of-book data subscription fees. The trade
execution fees are determined on a transactional basis and are designed specifically
to affect trading incentives and attract liquidity. Those transaction-based fees for
order flow allow traders to assess the costs and benefits of placing a given trade for a

given security on a given venue and thus affect traders’ marginal incentives to direct

order flow among exchanges.

% In addition, there may be a cap on the total monthly data fees paid by each company. There may
also be per-company fees for access to the datafeeds from the exchange’s servers. SEC Release No.
34-53592, supra note 3, at 33,496-33,497.

z Proposed Order, supra note 4, at 32,768.

10



An increase or decrease in the monthly subscription fee for depth-of-book
data, however, does not change a trader’s marginal cost to purchase or sell a
particular security on a particular exchange. That is, in choosing where to place the
next trade, an entity would not consider the cost of the subscription fee. Likewise, in
setting the depth-of-book monthly subscription fee, the exchange would consider the
effect of that fee on the marginal incentive to subscribe to depth-of-book data, but not
on the marginal incentive to trade generally or for a particular security.?®

(3) The asymmetrical relationship between the demand for order flow and
depth-of-book data is illustrated by considering the consequence of a small but
significant price increase for each product®® A five percent increase in the monthly
subscription fee for depth-of-book data would not have any material effect on the
demand for order flow for two reasons. First, as noted above, the increase in the
price of depth-of book data would have no effect on the price of, and therefore the
marginal demand for, order flow. Second, as also noted above, depth-of-book data
are just one of many inputs into the demand for order flow.

On the other hand, a five percent increase in the price of transactions might
well have a material effect on order flow and thus on the demand for depth-of-book
data. If increasing the price of transactions would reduce the amount of orders, it

would thereby reduce the amount of, and value of, depth-of-book data. In such a

% My position here and in my prior Report does not assume that no relationship whatsoever exists
between the pricing of depth-of-book data and the volume of order flow. Even if some traders may
deem an exchange to be a non-viable trading venue if it declines to make depth-of-book data
available at all (or at an extremely high price), the level of depth-of-book data pricing within a range
that includes the exercise of significant market power will not affect traders’ marginal incentives as
to where to place their next buy or sell order.

# A price increase of approximately five percent is generally viewed as small but significant. See
U.S. Dep’t of Justice and Fed. Trade Comm’n, Horizontal Merger Guidelines §1.11 (Rev. 1997).
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case, the willingness of customers to pay for depth-of-book data would decline,
especially if those data reflected a significant reduction in liquidity.
* * % * *

Ordover and Bamberger, and the Proposed Order, have ignored the
asymmetry discussed above and thus have erred in their assessment as to whether an
exchange can exercise market power over depth-of-book data. Although Ordover
and Bamberger recognize that depth-of-book data are a direct byproduct of order

flow,*° they do not explore the important implication of that byproduct relationship.

That relationship indicates that competition for order flow will not constrain
an exchange’s depth-of-book data prices and may serve to increase them. Lower
order flow prices generally will increase order flow, which, in turn, will increase the
value of depth-of-book data. That is, by attracting additional order flow, an
exchange will not only gain the transaction fees associated with the order flow, it will

also increase the amount it can charge for its depth-of-book data.

Increased depth-of-book revenue can be used to offset the costs of liquidity
rebates and discounts that attract order flow. Indeed, the STA observes that “raising
the market data fees would enable [the exchanges] to pay higher rebates and thus,

31 We see that observation empirically verified in the case

attract more order flow.
of consolidated tape data. Trading venues use revenue from consolidated tape data to

compete for order flow. As Nasdaq states: “Participants in the UTP Plan have used

30 Statement, supra note 6, 77 & 17.
31 STA Comment Letter, supra note 16, at 3.
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tape fee revenues to establish payment for order flow arrangements with their

members and customers.”*>

The economically rational strategy for exchanges, given the asymmetrical
relationship of order flow and depth-of-book data, is thus to set lower prices for order
flow, which has the effect of increasing the value of, and the prices the exchanges

can charge for, their depth-of-book data.

IV.  PRICES FOR DEPTH-OF-BOOK DATA ARE NOT SIGNIFICANTLY
CONSTRAINED BY INTER-PLATFORM COMPETITION :

Ordover and Bamberger focus on the “total return” or “aggregate return” that
a platform receives from trade execution services and depth-of-book and other
market data.>> They claim that the “total price of trading” on a platform is
constrained by the total price of trading on alternative platforms.>* Ordover and
Bamberger include in the price of trading the prices of (at least) market data and
trade execution.”> Ordover and Bamberger thus appear to argue that, even if an
exchange charges relatively high prices for market data, inter-platform competition
will cause those market data prices to be effectively offset by relatively low prices
for other products or services offered by the exchange, such as providing access to

liquidity.*®

*2 Nasdaq Stock Market, Inc., Annual Report (Form 10-K), at 17 (Feb. 25, 2008).
* Statement, supra note 6, 7.

3 Statement, supra note 6, 9 23.

% Statement, supra note 6, J 23 & nn.23-24.

% Statement, supra note 6, 9 7-8, 23 & nn.23-24.
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Even if one assumes that depth-of-book data prices are a component of the
“total price of trading,” as discussed in the previous section, that component does not
affect the marginal incentives of a broker-dealer to execute a trade. On the other
hand, transaction fees can and do affect order flow decisions. Thus, while inter-
platform competition for trading may constrain the prices of trade execution services,

it does not significantly constrain depth-of-book data fees.

Ordover and Bamberger further attempt to advance their “total return”
argument by characterizing trade execution services and market data as “joint
products” with “joint costs” and by asserting that trading platform competition will
necessarily constrain the total return from those joint products.”” To the contrary,
where two “joint products” of the same facility are sold separately—as trade
execution services and depth-of-book data are—the pricing of each product is

determined by the distinct competitive conditions that each product confronts.

A classic example of joint products with joint costs is the production of wool
and mutton. Wool and mutton are joint products of a sheep, and many of the costs of
producing both products (i.e., the care, feeding, and handling of the sheep) are the
same. However, the demand conditions for wool could be independent of those for

mutton.

Suppose, for example, that market conditions are such that only one firm can
produce desirable wool (because its sheep have much better wool than its

competitors’ sheep), while many firms can produce desirable mutton (because the

% Statement, supra note 6, § 7 (“Competition among trading platforms can be expected to constrain
the aggregate return each platform earns from its sale of joint products . . . .”).
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mutton from all sheep is perfectly substitutable). Under those conditions, the
competition to produce mutton, however intense it might be, will not significantly
constrain the monopoly wool producer’s pricing of wool. If other firms cannot
produce wool of satisfactory quality, the monopoly wool producer will face no
competition in the pricing of wool, even as the pricing of mutton faces intense
competition. Of course, that is unlikely to be the case for sheep farmers—our point
is only that the existence of joint costs/joint products does not ensure a particular

competitive outcome in either product market.

In the case of trading venues, competition for order flow does not
significantly constrain depth-of-book data pricing simply because they are viewed as
joint products. Regardless of competitive conditions for trade execution, an
exchange can charge supracompetitive prices for depth-of-book data if the exchange
does not face significant competitive constraints in the sale of such data and such
data have value by reflecting substantial liquidity. As demonstrated in my previous

report and Sections II and III above, that is the case here.

V. CONCLUSION

As explained above, Ordover and Bamberger’s unsupported assertion that
supposedly alternative sources of depth-of-book data act as a competitive constraint
on an exchange’s depth-of-book data is contradicted by empirical evidence. Data
from different trading venues are not meaningfully substitutable. Exchanges with
significant liquidity thus may charge prices for depth-of-book data that would exceed

competitive levels.
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In addition, Ordover and Bamberger’s claim that competition for order flow
acts as a significant competitive constraint on an exchange’s pricing of its depth-of-
book data incorrectly assumes a symmetrical and reciprocal relationship between the
demand for, and the pricing of, order flow and depth-of-book data. In fact, their
relationship is asymmetrical and results in an incentive to charge lower order flow

prices and higher depth-of-book data prices.

Finally, Ordover and Bamberger’s assertion that depth-of-book data prices
are constrained by inter-platform competition for trading incorrectly assumes that the
cost of depth-of-book data is part of the marginal cost of trading. In fact, depth-of-
book data prices do not affect broker-dealers’ marginal incentives to place trades.
Nor does labeling depth-of-book data and trade execution services as “joint products™
with “joint costs” make one a constraint on the pricing of the other. Each must be
assessed in light of the individual competitive conditions that it confronts. Here, the

lack of reasonably interchangeable sources of depth-of-book data provides exchanges

with significant market power over the pricing of those data.
I conclude by reiterating the main propositions from my prior Report:

» NYSE likely has significant market power over the pricing of its depth-of-

book market data;

» the supposedly alternative sources of depth-of-book data that the
Proposed Order identifies would not significantly constrain market power

over depth-of-book data; and

» competition for order flow would not prevent the exercise of significant

market power over depth-of-book data.
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L INTRODUCTION

Nasdaq Stock Market, LLC (“Nasdaq”) has requested that the Securities and
Exchange Commission (“SEC”) approve a proposed rule change (the “Proposal’)
concerning the fees it charges for its depth-of-book market data (also known as
unconsolidated, or non-core, data). Specifically, Nasdaq proposed to provide a
discount on the fees it charges its “non-professional” users for depth-of-book data
products if they provide order flow above certain specified thresholds. Through this
pricing structure, Nasdaq would bundle its depth-of-book data with its trade-

execution services.

It is my understanding that it is Nasdaq’s burden, as an “exclusive processor”
of market data, to establish that fees for its depth-of-book data are “fair and
reasonable” and “not unreasonably discriminatory.” I also understand that the SEC
has adopted a “market-based” approach for evaluating whether depth-of-book data
fees are “fair and reasonable” and that this approach was the subject of a decision last
year by the United States Court of Appeals for the D.C. Circuit in NetCoalition v.

Securities and Exchange Commission (the “NetCoalition Decision™).?

This Response examines the conclusions set forth in the Statement from
Janusz Ordover and Gustavo Bamberger, on which Nasdagq relies to argue that the

fees it seeks to charge are constrained by competitive forces and thus “fair and

993

reasonable.”” Ordover and Bamberger claim that any price that Nasdag, in its sole

! See 15 U.S.C. § 78k-1(c)(1)(C)-(D); 17 C.F.R. § 242.603(a).

%615 F.3d 525 (D.C. Cir. 2010).

3 Statement of Janusz Ordover and Gustavo Bamberger (December 29, 2010) [hereinafter
“Statement™].



discretion, seeks to charge for market data is constrained by significant competitive
forces because Nasdaq confronts “platform competition.”® Based on that premise,
Ordover and Bamberger conclude that Nasdaq may charge high prices for market
data — no matter how high those prices might be — because they supposedly are offset
by relatively low prices for transaction services.” Indeed, Ordover and Bamberger
state that “there is no need to regulate the pricing of proprietary data” given the
“platform” competition on which they rely.® But that is contrary to what I understand
to be the SEC’s statutory mandate, which places special emphasis on the widespread
availability of data and recognizes the value of these data for efficient financial
markets.” As a result, Ordover and Bamberger’s opinions are not relevant to the

legal and regulatory context in which U.S. exchanges must operate.

Putting aside that Ordover and Bamberger’s opinions are irrelevant, those

conclusions are also not supported by the economics or evidence. According to

* In the context of addressing Nasdaq’s Proposal, I discuss whether Nasdaq’s depth-of-book data
prices are constrained by significant competitive forces within what I understand to be the regulatory
framework for the SEC’s assessment of the pricing of depth-of-book data. This is based on the
SEC’s “market-based” approach in NYSE Arca for assessing whether depth-of-book data fees are
equitable, fair and reasonable; Nasdaq and Ordover and Bamberger are taking the same approach in
connection with Nasdaq’s Proposal. The SEC noted in NYSE Arca that “reliance on competitive
forces is the most appropriate and effective means to assess whether terms for the distribution of
non-core data are equitable, fair and reasonable, and not unreasonably discriminatory.” See Order
Setting Aside Action by Delegated Authority and Approving Proposed Rule Change Relating to
NYSE Arca Data, SEC Release No. 34-59039, 73 Fed. Reg. 74770 (December 2, 2008) [hereinafter,
“NYSE Arca Order”], at 74781. I understand that the SEC’s regulatory mandate would not permit it
to find that high depth-of-book data fees are fair and reasonable because they may be offset by low
prices for transaction services.

> See Statement, supra note 3, 19 5-6, 23.

® See Statement, supra note 3, § 5; see also 7 6 (“Regulatory forbearance is thus fully warranted in the
absence of any showing that the pricing strategies will anti-competitively disadvantage rival
platforms and some well-defined customer groups of the investing public.”).

7 The statute is consistent with the view that exchange-related data provide positive externalities for
the financial markets, and that making these data widely available at fair and reasonable prices helps
make financial markets more efficient. Individual producers of these data do not take these
externalities into account in their pricing decisions.



Ordover and Bamberger, Nasdaq’s depth-of-book data fees are constrained by
competitive forces in three ways. First, Ordover and Bamberger claim that “the
existence of alternative sources of information can be expected to constrain the prices
platforms charge for market data.” Second, they claim that order flow competition
constrains depth-of-book data prices because “a platform can be expected to use its
market data product as a tool for attracting liquidity and trading to its exchange.”
Third, in a restatement of the order-flow-competition argument, they assert that
trading services and depth-of-book data are “joint products” the “total” price of

which is constrained by the “total price of trading on rival platforms.”'°

Ordover and Bamberger made similar arguments in the context of the
application by NYSE Arca to charge certain fees for its depth-of-data products that is
the subject of the NetCoalition decision.!’ In that matter, I submitted two reports
addressing those arguments, which [ attach hereto as Exhibits A and B for the SEC’s
convenience."”> As explained previously, and as I will explain below, Ordover and
Bamberger’s conclusions are wrong and the authors provide no meaningful factual

support for any of them.

¢ See Statement, supra note 3, 7 40.

? See Statement, supra note 3, § 67.

19 See Statement, supra note 3, 7 19, 38

" In the NYSE Arca matter, the SEC did not rely upon Ordover and Bamberger’s reasoning in
approving NYSE Arca’s fees and the D.C. Circuit did not address their arguments on appeal. See
NetCoalition, 615 F.3d at 542 n.16 (stating that the “total platform” theory “is not the theory of
competition on which the SEC relied [in approving NYSE Arca’s proposed fees] and it may not
press it for the first time on appeal.”).

2 Dr. David S. Evans, An Economic Assessment of Whether “Significant Competitive Forces”
Constrain an Exchange’s Pricing of Its Depth-of-Book Market Data (July 10, 2008) [hereinafter
“Evans First NYSE Arca Report”]; Dr. David S. Evans, Response to Ordover And Bamberger’s
Statement Regarding the SEC’s Proposed Order Concerning the Pricing of Depth-Of-Book Market
Data (October 10, 2008) [hereinafter, “Evans Second NYSE Arca Report™].



This Response is organized as follows. Section II provides relevant industry
background and explains the fundamental characteristics of depth-of-book data, how

they are used by traders, and how they are priced and sold.

Section III addresses Ordover and Bamberger’s unsupported assertion that
alternative sources of depth-of-book data act as a significant competitive constraint
on the prices that a given exchange can charge for its depth-of-book data. Ordover
and Bamberger have not undertaken any analysis to show that this is the case. Nor
could they make such a showing because each exchange’s depth-of-book data are
unique to that exchange and traders must purchase such data from all exchanges with
significant depth-of-book liquidity to know how much liquidity is available at what

prices and where.

In Section IV, I show that Ordover and Bamberger’s claim that competition
for order flow acts as a significant competitive constraint on an exchange’s pricing of
its depth-of-book data is analytically flawed and factually inconsistent with how
exchanges work. Depth-of-book data prices do not affect the marginal incentive to
place orders and, therefore, do not significantly affect order-flow decisions. On the
other hand, depth-of-book data revenue can be used to offset the costs of liquidity
rebates and discounts that attract more order flow — as Nasdaq is now admittedly

trying to do.

Finally, in Section V, I show that Ordover and Bamberger’s “total return”
analysis does not address the question of whether depth-of-book data fees are
competitively constrained. Where two “joint products” of the same facility are sold

as separate products and, there are limited substitutes for one of the products,



competition between the producers of the joint product (what Ordover and
Bamberger call “platform competition”) will not prevent the exercise of market

power for that product.

I INDUSTRY BACKGROUND

A. Importance of Depth-of-Book Data Following Decimalization

Nasdaq’s Proposal concerns the prices of Nasdaq’s depth-of-book data.
Depth-of-book data consist of information regarding limit orders to buy stock at
prices lower than, or to sell stock at prices higher than, the best prices on each
exchange.'® That is, depth-of-book data provide information on prices “below” the
“top of the book” and the number of shares being offered at those prices. Top-of-
book data, by contrast, provide information on the best prices available on each

exchange and the number of shares being offered at those prices."*

The importance of depth-of-book data has increased significantly since the
transition to “decimalization.” Prior to decimalization, stock prices were measured in
1/16ths of a dollar, or 6.25 cents (and 1/8ths of a dollar before that). Starting in 2001,
stock prices on U.S. exchanges were “decimalized,” or quoted in one-cent
increments. One of the main potential benefits of decimalization was the possibility

of decreased spreads between the best bid and offer for a given security. On the other

B NYSE Arca Order, supra note 4, at 74780.

' The SEC requires each exchange to report top-of-book data for each security, as well as data on the
last sale of each security, to a central data processor, which then consolidates the data and
disseminates it to market participants. The consolidated “core” data consist of (1) last sale reports on
each security, (2) the current best bid and offer (price and number of shares available) for each
security on each exchange, and (3) national best bid and offer across exchanges. See NetCoalition,
615 F.3d at 529.



hand, decimalization also resulted in a decrease in the number of shares offered for

trading at the top of the book.

To take a simple example, prior to decimalization, a given stock could have
been quoted at $19.9375 ($19 and 15/16ths), $20.00 or $20.0625 ($20 and 1/16ths).
If traders wishing to buy that stock chose to offer the closest price point to their
target prices, then all buy orders with a target price between $19.97 and $20.03
would be priced at $20.00."> And if no buyers had a target price at or above $20.03,
then the top of the book for buy orders would be at $20.00 and would consist of all

orders with a target price between $19.97 and $20.03.

With decimalization, the same stock could be quoted at $19.97, $19.98,
$19.99, $20.00, $20.01, $20.02, and $20.03. The buy orders that would have been
offered at the $20.00 price point prior to decimalization are spread among the seven
price points between $19.97 and $20.03 after decimalization. If the highest target
price among buyers is, for example, at $20.03, then the top of the book would be at
$20.03 and would consist only of orders with target prices between $20.025 and
$20.035. Prior to decimalization, orders with target prices between $19.97 and
$20.025 would have been at the top of the book and would have been included in the
consolidated tape data. With decimalization, these orders would instead be below the

top of the book and included only in depth-of-book data.

' Traders will not necessarily follow this strategy of choosing the closest price point to their target
prices, and other factors associated with a transition to decimalization (such as a decrease in the bid-
ask spread) would also affect trading decisions, but the example given is iltustrative of the likely
decrease in liquidity available at the top of the book. In addition, I note that the range of $19.97 to
$20.03 given in the text is approximate; the exact range, $19.96875 to $20.03125, is slightly larger.



Decimalization therefore led to a significant decrease in the number of shares
available for trading at the top of the book and correspondingly increased the
importance of shares available for trading below the top of the book.'® This change
meant that larger orders were less likely to be filled at the top-of-book price and
increased the value of depth-of-book data, which provide important information on

the likely range of prices at which large orders may be filled."”

B. Importance of Depth-of-Book Data from Different Exchanges

Each exchange’s depth-of-book data reflect the limit orders placed on that
exchange, which differ materially from the limit orders placed on other exchanges.
That is because different traders place different orders on different exchanges.
Depth-of-book data from Nasdag, for example, generally reflect different limit orders
from depth-of-book data from NYSE or Direct Edge. If a trader placed each order on
all available exchanges, it would risk having the same order filled on multiple
exchanges, which could be a costly result. The depth-of-book data from one
exchange therefore differs materially from the depth-of-book data from other
exchanges.

To have a reasonably comprehensive view of liquidity below the top of the
book, depth-of-book data from all exchanges with substantial depth-of-book liquidity

are required. There are two main reasons for that fact.

18 See NetCoalition, 615 F.3d at 530, n. 7; NYSE Arca Order at 74780.

V7 NetCoalition, 615 F.3d at 530, n. 7; NYSE Arca Order at 74780 (“With the initiation of decimal
trading in 2001, however, the value to market participants of non-core data, particularly depth-of-
book order data, increased”).



First, depth-of-book data from all exchanges with significant liquidity for a
given security are important in making trading decisions for that security. Regulation
NMS provides “trade-through protection” to the displayed “top-of-book”
quotations.'® A “trade-through” occurs when trades in one market center are
executed at prices inferior to those another market center is offering at the same time.
By offering trade-through protection, Regulation NMS protects the trader against
choosing to execute a trade on an exchange with less favorable terms and guarantees

execution at the best price available at the top of the book.

By contrast, no trade-through protection is afforded to quotations below the
top of the book. Rather, for traders to identify the exchange on which the optimal
price and volume are offered for a given security, and for an assessment of the likely
price of a significant order, my understanding is that they must purchase and review
the depth-of-book data from each trading venue with significant liquidity for that
security. In the absence of such data, for the many orders that are unlikely to be
filled at the top of the book, they might miss an opportunity to route an order at lower

cost and/or have a more accurate estimate of the likely price of the order.

The Security Traders Association (“STA”) has confirmed this marketplace
reality. According to the STA, a broker-dealer needs the depth-of-book data from
each significant venue on which a given security trades for a useful perspective of

available liquidity:

18 Effective on August 29, 2005, SEC adopted Regulation NMS, which contains four interrelated
proposals. The “Order Protection Rule” or so-called “Trade-Through Rule”, as one of the four
proposals, requires trading centers to obtain the best price for investors when such price is
represented by automated quotations that are immediately accessible. See
http://www.sec.gov/rules/final/34-51808.pdf .



We do not believe that the depth-of-book feeds from the various

exchanges are fungible. Depth-of-book feeds are not substitutes for

one another: NASDAQ’s depth-of-book data for IBM will be

different from the NYSE depth-of-book data for IBM. On the

contrary, each depth-of-book data feed reflects the market conditions

for a particular security on that particular venue. For a full

appreciation of the liquidity available in the entire marketplace . . . as

a commercial and competitive matter, a broker-dealer needs the depth-

of-book feeds from each significant venue on which the security

trades.'’

The consequences of a trader’s not purchasing the depth-of-book data for a
major center of liquidity, such as Nasdaq, can be substantial. A broker-dealer
without depth-of-book data from Nasdaq will have a materially incomplete view of
the available volume and prices in a given security. The availability of NYSE

volumes and prices for that security is in no meaningful sense a substitute for the

different Nasdaq volume and prices.

Indeed, the broker-dealer that forgoes Nasdaq depth-of-book data could have
significantly higher costs of trading and may fail to make profitable trades it would
otherwise make because it did not know about available liquidity on Nasdaq. Such
traders would face significant competitive pressure from other traders that did
purchase the Nasdaq depth-of-book data and demonstrate substantially superior

results.

Simply put, a broker-dealer cannot ignore the depth-of-book data available

from the leading trading venues. And, as Ordover and Bamberger acknowledge, “all

' Bart M. Green & John Giesea, STA Comment Letter at 3 (Sept. 11, 2008),
http://www.sec.gov/comments/34-57917/3457917-15.pdf [hereinafter “STA Comment Letter”].



else equal, the deeper is the ‘depth-of-book’ information on an exchange, the more

valuable it is.”?°

The second reason that traders value depth-of-book data from each exchange
with significant depth-of-book liquidity is that exchanges vary in the available
liquidity for different securities and thus in the ability of traders to actually
consummate trades on those exchanges. Securities for which Nasdagq is the primary
center of liquidity will differ from those for which NYSE or NYSE Arca is the
primary center of liquidity. For example, in October 2010, for Tape A securities (for
which NYSE is the initial listing exchange), NYSE had about 1.9 times the volume
of trading that Nasdaq did, and NYSE and NYSE Arca combined had about 2.9 times
the volume of trading that Nasdaq did.*' Similarly, for Tape C securities (for which
Nasdaq is the initial listing exchange), Nasdaq had about 2.2 times the volume of
trading that NYSE Arca did. For many individual securities, the differences would be
even greater. This reinforces the fact that an asset manager seeking broad
diversification in its equity portfolio cannot ignore either NYSE or Nasdaq or assume

data from one exchange is a substitute for data from the other.

?0 Statement, supra note 3, 9 16.

2! The statistics reported are for the same time period (October 2010) and using the same data source
(BATS) as relied on by Ordover and Bamberger. See Statement, supra note 3,9 12, n. 4; at
http://www.batstrading.com/market summary. For the purpose of analyzing competition among
exchanges, all exchanges owned by the same corporate parent should be aggregated because they are
controlled by the same economic agent, which seeks to maximize the profits of the combined
operations. Thus, for purposes of economic analysis, NYSE and NYSE Arca should be considered a
single entity. Ordover and Bamberger also report statistics for NYSE and NYSE Arca combined. I
have also reported the comparison of trading on NYSE (exclusive of NYSE Arca) to trading on
Nasdaq. The relative proportions of trading volume are informative of the relative importance of
depth-of-book data from the respective exchanges even though shares of depth-of-book data may
differ from shares of trading volume. See NYSE Arca Order, supra note 3, at 74784 (“A market
participant is likely to be more interested in other exchange and ECN products when the exchange
selling its data has a small share of trading volume, because the depth-of-book order data provided
by other exchanges and ECNs will be proportionally more important in assessing market depth”).
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A trader’s need for information about a particular security can be satisfied
only by data about that particular security. The depth-of-book data on trading in
Microsoft are distinct from the depth-of-book data on trading in WalMart. A trader
interested in trading Microsoft stock, perhaps because the trader believes that
Microsoft will be highly successful in mobile phones, needs data on Microsoft
liquidity and therefore needs depth-of-book data from the exchanges that have
substantial liquidity in Microsoft stock. Data on liquidity for WalMart, or for that
matter most other stocks, from one exchange would not be a significant substitute for

data on liquidity for Microsoft on another exchange.

C. Pricing of Depth-of Book Data

Depth-of-book data are sold in monthly subscriptions and are typically based
on a fixed monthly fee per device.”? That fixed subscription fee is independent of the
volume of orders generated by the subscriber.”” The fixed fee is also independent of
the extent to which customers use the data. Each monthly subscription provides data
on all securities traded on an exchange, and customers are charged the same price
whether or not they examine the depth-of-book data for one security, all securities, or

some number in between.

“* In addition, there may be a cap imposed by the exchange on the total monthly data fees paid by each
company for certain types of fees. There may also be per-company fees for access to the datafeeds
from the exchange’s servers. See Filing of Proposed Rule Change Relating to Approval of Market
Data Fees for NYSE Arca Data, SEC Release No. 34-53592, 71 Fed. Reg. 33496 at 33496-
33497(June 9, 2006).

# As I discuss below in Section IV.C, Nasdaq’s proposed discount schedule, which would provide for
higher discounts on non-professional depth-of-book data fees and trading fees for firms that place
orders above certain specified thresholds on Nasdaq, does not result in order-flow competition
providing a significant competitive constraint on depth-of-book data fees.
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An increase or decrease in the monthly subscription fee for depth-of-book
data does not therefore change a trader’s marginal cost to purchase or sell a particular
security on a particular exchange. That is, in choosing where to place the next trade,
an entity would not consider the cost of the subscription fee. Likewise, in setting the
depth-of-book monthly subscription fee, the exchange would consider the effect of
that fee on the marginal incentive to subscribe to depth-of-book data, but not on the
marginal incentive to trade generally or for a particular security.**

III. PRICES FOR DEPTH-OF-BOOK DATA FROM ONE EXCHANGE

ARE NOT SIGNIFICANTLY CONSTRAINED BY THE

AVAILABILITY OF DEPTH-OF-BOOK DATA FROM OTHER
EXCHANGES.

According to Ordover and Bamberger, “the existence of alternative sources of
information can be expected to constrain the prices platforms charge for market
data.”® Ordover and Bamberger provide no factual support for that assertion, and it

is contrary to what happens in the marketplace.

For the reasons discussed above, depth-of-book data from exchanges with
substantial liquidity — which obviously includes Nasdaq — are essential information
for those traders who buy them. Each is a component of the fixed-cost base of

trading data that must be purchased and aggregated.

* My position here and in my prior Reports does not assume that there is no relationship whatsoever
between the pricing of depth-of-book data and the volume of order flow. Some traders may decide
not to use a trading venue that declines to make depth-of-book data available at all or charges an
extremely high price for that data. However, the fixed fees paid for depth-of-book data pricing will
not affect the traders’ marginal incentives as to where to place their next buy or sell order since the
cost of that trade is not affected at all by the decision to use or not use depth-of-book data that the
trader has already purchased.

? See Statement, supra note 3, 9 67.

12



To have a reasonably comprehensive view of liquidity below the top of the
book, depth-of-book data from all exchanges with substantial depth-of-book liquidity
are required. Indeed, for traders to identify the exchange that is the optimal exchange
on which to place a large trade, they must purchase and review the depth-of-book
data of each center of significant liquidity. Otherwise, they will have a significantly
incomplete view of the liquidity for that particular security and might miss the

opportunity to execute a trade for that security at a superior price.

Even when other exchanges have some depth-of-book liquidity for a
particular security, traders value the liquidity and pricing information available on
Nasdaq. Significantly, traders cannot purchase depth-of-book data from Nasdaq just
for those securities for which other exchanges have limited liquidity. Nasdaq (and
other exchanges) offer their depth-of-book data on an all-or-nothing basis, not by

security.

In short, a broker-dealer cannot ignore the depth-of-book data available from
a major trading venue, such as Nasdaq. The existence of depth-of-book data from
other exchanges does not therefore significantly constrain Nasdaq’s pricing of its

own depth-of-book data.

1IV.  COMPETITION FOR ORDER FLOW DOES NOT SIGNIFICANTLY
CONSTRAIN DEPTH-OF-BOOK DATA PRICING.

In this section, I address Ordover and Bamberger’s conclusion that
competition for order flow constrains the pricing of Nasdaq’s depth-of-book data.
According to Ordover and Bamberger, that is the case because “a trading platform

cannot generate market information unless it receives trade orders,” suggesting that a
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strong and direct relationship exists between order-flow competition and market data
prices.”® “For this reason,” Ordover and Bamberger claim, “a platform can be
expected to use its market data product as a tool for attracting liquidity and trading to
its exchange,” thereby constraining market data prices.”’ That assertion is
unsupported and wrong.

A. The Relationship Between Order Flow Competition And the Price of Depth-
of-Book Data Is Neither Strong Nor Direct.

The premise of Ordover and Bamberger’s argument is that order flow and
depth-of-book data are directly and inextricably linked because “a trading platform
cannot generate market information unless it receives trade orders.”*® That assertion

distorts the relationship between the two.

An exchange has at least three sources of revenue relevant to the Proposal:
liquidity providers, liquidity takers, and depth-of-book market data purchasers. The
provision and taking of liquidity generates order flow and constitutes the trading

process. Market data are a byproduct of the trading process.

A strong and direct relationship exists between order flow and prices for
liquidity providers and liquidity takers. Liquidity providers are given rebates and
other incentives to provide liquidity to the exchanges; those price incentives directly
affect the marginal revenue of providing liquidity, and, consequently, the volume of

liquidity provided. Liquidity takers are charged for using this liquidity; those fees

% Statement, supra note 3, § 67.
%7 Statement, supra note 3, 7 67.
® Statement, supra note 3, 9 67.
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directly affect the marginal cost of taking liquidity and, consequently, the volume of

liquidity taken.

Trading venues compete to attract liquidity, which generates trading volume,
which in turn generates trading revenues for the platform. Each trade is executed
with respect to an individual security, and exchanges charge fees (with separate
discounts and rebates for trade-execution services) that are determined on a
transactional basis and are designed specifically to affect trading incentives and
attract liquidity. Those transaction-based fees for order flow allow traders to assess
the costs and benefits of placing a given trade for a given security on a given venue
and thus affect traders’ marginal incentives to direct order flow among exchanges.
Accordingly, the prices that are relevant to attracting order flow (aside from the
prices of securities that are purchased or sold) are the transaction fees, including the

liquidity rebates, associated with placing orders on a trading venue.”

There is not a similar strong or direct relationship between order flow and the
price of depth-of-book data. Consider a trader who has purchased monthly
subscriptions to the depth-of-book data of the significant exchanges. As I pointed out

above, depth-of-book data are sold as monthly subscriptions and are typically based,

% Nasdaq also claims that it “believes that non-professional users that are able to make use of depth
data also have a degree of knowledge about market structure that would cause them to favor limit
orders, rather than market orders, when buying and selling. Thus, through the proposal, NASDAQ
hopes to encourage a “virtuous circle’ in which firms route more liquidity-providing orders to
NASDAQ and consume and distribute more data in order to receive the discount, with increased data
distribution in turn encouraging still more liquidity provision.” See Notice of Filing and Immediate
Effectiveness of Proposed Rule Change To Link Market Data Fees and Transaction Execution Fees,
SEC Release No. 3463745, 76 Fed. Reg. 4970 at 4971 (January 20, 2011) [hereinafter “Proposed
Rule Change”]. The “virtuous circle” claim is not analyzed by Ordover and Bamberger and is
otherwise not supported by Nasdaq. I understand that non-professional users do not generally choose
which trading venues to direct their limit orders. There will therefore be no direct impact on orders
placed on Nasdaq (the claimed “virtuous circle”) from decisions made by non-professional users
even if the greater consumption of depth-of-book data posited by Nasdaq takes place.
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at least in part, on a monthly fee per device and include all securities on the
exchange. As a result, the prices that the trader pays for placing an order on an
exchange in a particular stock depends only on the prices that the exchange charges
for orders and does not depend on the monthly subscription price. Moreover, when
the trader made the decision to purchase depth-of-book data for the major exchanges,
the trader did not know which exchange that data would later show to be the best
trading venue having the best prices and liquidity for that stock. Whether the monthly
subscription price is high or low does not affect, in any way, the decision on where to

30
place an order.

Consequently, the availability of depth-of-book data do not directly lead to
order flow because that depends mainly on what liquidity has been placed on the
several exchanges that traders can consider and because the price of orders is
independent of the monthly subscription price. An increase or decrease in the
monthly subscription fee for depth-of-book data would not change a trader’s
marginal cost of buying or selling a particular security on a particular exchange.
That is, in choosing where to place the next trade, a trader would not consider the
cost of the subscription fee, which has already been incurred and is a fixed amount
that does not vary with trading activity. Contrary to Ordover and Bamberger’s
suggestion, the exchanges do not use depth-of-book data to stimulate trades, as they

use rebates and fees for liquidity providers and takers.

% There is a very weak relationship between the monthly subscription price and orders. If an exchange
sets the monthly subscription price so high that few traders purchase it, then the number of traders
placing orders on that exchange for any stock would likely be reduced. One of the costs of setting
the subscription price too high is then the loss of order flow revenue. See also, supra note 24.
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If anything, the fact that market data is a byproduct of order flow suggests
that competition for order flow provides an incentive to increase the price of the
depth of book data. Lower order flow prices generally will increase order flow,
which, in turn, will increase the value of depth-of-book data. That is, by attracting
additional order flow, an exchange will not only gain the transaction fees associated
with the order flow, but it will also increase the amount it can charge for its depth-of-

book data.

Increased depth-of-book revenue can be used to offset the costs of liquidity
rebates and discounts that attract order flow. Indeed, the Securities Trading
Association observes that “raising the market data fees would enable [the exchanges]

731 We see that observation

to pay higher rebates and thus, attract more order flow.
empirically verified in the case of consolidated tape data. Trading venues use
revenue from consolidated tape data to compete for order flow. As Nasdagq states:
“Participants in the UTP [consolidated tape] Plan have used tape fee revenues to

establish payment for order flow arrangements with their members and customers.”?

The profit-maximizing strategy for exchanges, absent any regulatory
requirements, would be to set lower prices for order flow, which would have the
effect of increasing the value of, and the prices the exchanges can charge for, their

depth-of-book data.

31 STA Comment Letter, supra note 19, at 3.
32 Nasdaq Stock Market, Inc., Annual Report (Form 10-K), at 17 (Feb. 25, 2008).
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B. Ordover and Bamberger’s Conclusion That Order-Flow Competition
Significantly Constrains Depth-of-Book Data Pricing Is Wrong.

Based on the premise that market data would not exist without order flow,
Ordover and Bamberger jump to the conclusion that competition for order flow is a
significant competitive constraint because “a platform can be expected to use its
market data as a tool for attracting liquidity and trading to its exchange.”” That is

wrong.

Although an exchange has an incentive to make available its depth-of-book
data, and not to set such an exorbitant price that few potential buyers of the data
would be willing to pay (effectively making it unavailable), the exchange
nevertheless can charge prices above competitive levels for those data if the
exchange is not constrained by significant competitive forces in their sale and such
data have value to customers by reflecting substantial liquidity. Once a seller makes
a product available, the price that the seller can charge for the product is a function of
whether consumers value the product and whether economically significant

substitutes are available.

Furthermore, one would not expect pricing for market data to be constrained
by competition for order flow. Order-flow competition implies that traders can and
do switch easily among many alternative trading venues. That simply underscores
the need for traders to purchase depth-of-book data from all venues with significant

liquidity, as they will not know at the time of the data-purchase decision where

3 Statement, supra note 3, 9 67.
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liquidity may shift and cannot take the risk that they will miss a significant source of
liquidity at favorable volumes and prices.

Consider a small increase in the price of each product. A five percent
increase in the monthly subscription fee for depth-of-book data would not have any
material effect on the demand for order flow for two reasons. As noted above, the
increase in the price of depth-of book data would have no effect on the price of, and
therefore the marginal demand for, transactions.

On the other hand, a five percent increase in the price of transactions might
well have a material effect on order flow and also on the demand for depth-of-book
data. Increasing the price of transactions would reduce the number of orders and
would thereby reduce the amount of, and value of, depth-of-book data. In such a
case, the willingness of customers to pay for depth-of-book data would decline,
especially if those data reflected a significant reduction in liquidity.

An exchange with substantial liquidity therefore maintains significant
leverage over the consumers of its depth-of-book data. That dynamic — significant
leverage over market data customers and little or no leverage over providers and
takers of liquidity — can result in high prices for market data through the exercise of
significant market power over unique liquidity data, and low prices for order flow
that reflect intense competition and the ability to use revenues from depth-of-book
data to subsidize execution costs.

C. The Evidence On Which Ordover And Bamberger Rely Does Not Support

Their Conclusion That Nasdaq’s “Platform” Proposal Is Constrained By
Competitive Forces.

As discussed above, the fees paid for depth-of-book data do not generally

vary with the volume of orders placed on an exchange. This is one reason why
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competition for order flow does not act as a significant competitive constraint on
depth-of-book data prices. Indeed, the only instance of which I am aware where
there is a relationship between a firm’s use of an exchange for trading and the fees

paid for depth-of-book data from that exchange is the current Nasdaq proposal.

As an initial matter, the discount reflected in the Nasdaq market data fees in
question here applies only to data fees for non-professional users, so it has no impact
on data fees for professional users. Even for fees for non-professional users, a
consideration of the economic incentives resulting from the proposed rate schedule
demonstrates that it does not provide for a significant competitive constraint of order

flow competition on depth-of-book data prices.

Nasdaq’s proposal provides for increasingly higher discounts on non-
professional depth-of-book data fees and trading fees for firms that place orders
above certain specified thresholds on Nasdaq.* In particular, for non-professional
depth-of-book data fees, under Nasdaq’s proposal, greater use of Nasdaq for trading
provides for higher discounts on Nasdaq’s depth-of-book data fees for non-
professional users. While Nasdaq’s proposal is on its face a discount on the price of
depth-of-book data for non-professional users, in terms of Nasdaq’s incentives to
attract order flow, the proposed discount scheme would provide an incentive to raise

the undiscounted price of Nasdaq’s depth-of-book data.”® A higher depth-of-book

** See Proposed Rule Change, supra note 29, at 4971.

** The Proposal would provide a discount on the current price of Nasdaq’s depth-of-book data for non-
professional users for those firms that qualified for the applicable discount tiers. If the view
expressed by Nasdaq and Ordover and Bamberger that Nasdaq should be free to set its depth-of-book
data fees at any level it wishes were accepted, Nasdaq would be able to raise the non-discounted
price of its depth-of-book data in the future.
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data price means a larger discount for placing more orders on Nasdaq. Higher, rather
than lower, undiscounted depth-of-book data prices will provide a greater incentive

to place orders on Nasdaq (in terms of the effect of this proposed discount scheme).

This does not therefore mean that the net price of Nasdaq’s depth-of-book
data for non-professional users would be significantly constrained by the competition
for order flow. Nasdagq is simply offering a discount on market data in exchange for
the placement of order flow. Nor have Ordover and Bamberger provided any
evidence or analysis that competition for order flow would act as a significant
competitive constraint on the price of depth-of-book data as a result of the proposed

discount scheme.

Ordover and Bamberger also cite Nasdaq’s introduction of a cap on the “non-
displayed use” of certain Nasdaq depth-of-book data (for use on personal computers
and servers for analysis and processing of trading, where the data are not displayed to
a user), which they claim was in response to Nasdaq’s concern that a member would
move order flow from Nasdaq to a competing platform, as evidence of the
constraining effect of platform competition on the price of depth-of-book data.*® As
discussed by Ordover and Bamberger, the focus of competition among exchanges in
recent years has been for the sale of transaction services rather than competition in
the sale of depth-of-book data. Ordover and Bamberger’s examples of pricing

competition among exchanges are almost exclusively on the prices of transaction

% Statement, supra note 3, 9 29.
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services rather than of depth-of-book data.”” The only example offered of
competition among exchanges in the use of depth-of-book data pricing to compete

for order flow is the cap for non-displayed use.

My understanding is that this example does not illustrate competition among
exchanges in the pricing of depth-of book data. Rather, in the past, Nasdaq had not
attempted to charge for the non-displayed use of depth-of-book data, but had recently
become concerned about the possible shift from displayed to non-displayed use of
depth-of-book data, such as through an increased use of algorithmic trading rather
than human traders. Instead of illustrating an attempt to compete on depth-of-book
data prices, this example illustrates an attempt to restructure its depth-of-book data
fees and, possibly, to increase prices to broker-dealers.®

V. PRICES FOR DEPTH-OF-BOOK DATA ARE NOT SIGNIFICANTLY
CONSTRAINED BY INTER-PLATFORM COMPETITION.

Ordover and Bamberger argue that inter-platform competition acts as a
significant competitive constraint on the pricing of depth-of-book data. Ordover and
Bamberger focus on the “total return” or “aggregate return” that a platform receives

from trade execution services and depth-of-book and other market data.”® They

37 Statement, supra note 3, 99 23-25. Ordover and Bamberger make reference to what they claim is
competition with Nasdaq in the pricing of its “Last Sale” data used for display on web sites. The Last
Sale data report the last sale price of different securities and are not depth-of-book data. Even if
Ordover and Bamberger’s claim were correct with respect to Last Sale data, it would not indicate
that there is competition for the pricing of Nasdaq’s depth-of-book data. There is no reason to expect
that the competitive conditions for Last Sale data displayed for informational purposes on public web
sites would be indicative of those for depth-of-book data used by traders for evaluating and placing
large orders.

%% As I have noted in my prior reports, the fact that exchanges with significant depth-of-book liquidity
do not face significant competitive constraints on pricing of depth-of-book data does not mean that
they can increase prices indefinitely without facing customer resistance. See Evans Second NYSE
Arca Report, supra note 12, at 14-15.

% Statement, supranote 3, 9 5, 19, 28.
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claim that the “total price of trading” on a platform — including the price of execution
and the price of data — is constrained by the total price of trading on alternative
platforms.** Based on that hypothesis, Ordover and Bamberger contend that Nasdaq
should be free to set depth-of-book data prices at whatever high price it chooses
because “an ‘excessive’ price” for market data would result “in lower prices for other

products sold by the firm.”"!

Ordover and Bamberger’s claim is therefore not that the price of depth-of-
book data will be constrained by platform competition, but rather, that an elevated
price for depth-of-book data will be offset by a lower price for trade execution. Even
if that were true, it is irrelevant to the statutory standard for exchange fees. The
relevant standard suggested by the SEC is whether the price of depth-of-book data is
significantly constrained by competitive forces, not whether an elevated data price
for all customers is offset by lower trade execution prices (for some customers).
Indeed, in the NetCoalition decision, the D.C. Circuit identified “the costs of
collecting and distributing market data” as the relevant costs to consider in the
competitive analysis, not the total costs of the trading venue or whether there were
countervailing effects on the price of trading services.*” The allocation of the total
costs of the trading venue simply does not address the fundamental proposition of

whether competition for trading services constrains the price of market data.

Ordover and Bamberger’s economic argument is also fundamentally flawed.

Even if one assumes that depth-of-book data prices are a component of the “total

*° Statement, supra note 3, § 38.
*! Statement, supra note 3, 9 21.
* NetCodlition, 615 F.3d at 537.
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price of trading,” that component does not affect the marginal incentives of a broker-
dealer to execute a trade, as discussed in the previous section. On the other hand,
transaction fees can and do affect order flow decisions and thus the generation of
valuable depth-of-book data. Thus, while inter-platform competition for trading may
constrain the prices of trade execution services, it does not significantly constrain
depth-of-book data fees. As noted above, that inter-platform competition could result

in high depth-of-book data fees cross-subsidizing low trade execution fees.

Ordover and Bamberger further attempt to advance their “total return”
argument by characterizing trade execution services and market data as “joint
products” with “joint costs” and by asserting that trading platform competition will
necessarily constrain the total return from those joint products.* Where two “joint
products” of the same facility are sold as separate products and in separate
proportions, if there is market power in one of the products, the price of that product

will not be competitively constrained by “platform competition.”

A classic example of joint products with joint costs is the production of wool
and mutton, to which Ordover and Bamberger and Nasdaq refer numerous times.
Wool and mutton are joint products of a sheep, and many of the costs of producing
both products (i.e., the care, feeding, and handling of the sheep) are the same.
However, the demand conditions for wool are independent of those for mutton. There
is no relationship between the final demand for wearing sweaters and that for eating

lamb chops.

* Statement, supra note 3, 9 5 (“Competition among trading platforms can be expected to constrain
the aggregate return each platform earns from its sale of the array of its products, including the joint
products at issue here, which are execution services and proprietary data. . . .”).
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Suppose, for example, that market conditions are such that only one firm can
produce desirable wool (because its sheep have much better wool than its
competitors’ sheep), while many firms can produce desirable mutton (if we assume
the mutton from all sheep is perfectly substitutable). Under those conditions, the
competition to produce mutton, however intense it might be, will not significantly
constrain the monopoly wool producer’s pricing of wool. If other firms cannot
produce wool of satisfactory quality, the monopoly wool producer will face no
competition in the pricing of wool, even as the pricing of mutton faces intense
competition. Our point here is that the existence of joint costs for joint products does

not ensure a particular competitive outcome in either product market.

Ordover and Bamberger appear to agree with this elementary point, but argue
that “competitive concerns” are “not present here because, as we have seen, other
exchanges have been able to enter, flourish, and divert business from NASDAQ.”44
But Ordover and Bamberger do not provide any basis for their assertion that there is
no reason for concern over Nasdaq’s depth-of-book data pricing because other
platforms are able to compete for order flow. And, in fact, intense competition
among trading platforms could result in all of them choosing to adopt high prices for
depth-of-book data and low prices for transaction services. That would not be
consistent with the objectives of the Exchange Act.

Moreover, as Ordover and Bamberger acknowledge, “all else equal, the

deeper is the ‘depth-of-book’ information on an exchange, the more valuable it is.”*’

* Statement, supra note 3 § 41.
* Statement, supra note 3, § 16.
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As I discussed in Section Il above, there are significant differences in the volume of
trading across exchanges and the value of the depth-of-book data on different
exchanges. Such an outcome is compatible with significant competition for order

flow among exchanges.

Indeed, when new trading platforms such as BATS and Direct Edge entered,
they started with no trading volume and no market data of value. This substantial
disadvantage with respect to depth-of-book data relative to NYSE and Nasdaq did
not prevent BATS and Direct Edge from competing for order flow. That is, there is
no basis for Ordover and Bamberger’s claim that market power in depth-of-book data

would necessarily be reflected in significantly diminished competition for order flow.

As I have explained, in the case of trading venues, competition for order flow
does not significantly constrain depth-of-book data pricing even if they are viewed as
joint products. Regardless of competitive conditions for trade execution, an
exchange can charge supracompetitive prices for depth-of-book data if the exchange
does not face significant competitive constraints in the sale of such data and such
data have value by reflecting substantial liquidity. As demonstrated in Sections III

and IV above, that is the case here.*

Finally, even if Ordover and Bamberger’s “total products™ theory were
correct, consumers that purchase little or no trade execution services from Nasdaq

would pay elevated prices for depth-of-book data with little or no offset from lower

% See also Evans First NYSE Arca Report, supra note 12.

26



trade execution prices. The prices paid by those customers would not be constrained
by significant competitive forces.

V. CONCLUSION

The fundamental problem with Ordover and Bamberger’s argument is that it
is simply not relevant to the matter before the SEC. Their basic argument is that
competition between exchanges results in the elimination of profit and makes their
total prices track their fotal costs. If exchanges charge high prices for depth-of-book
data, they would charge low prices for order flow or something else. Whether that is
true or not—and Ordover and Bamberger provide no evidence that it is—it is
irrelevant to the question before the SEC. An outcome in which “platform”
competition results in high-priced data that is used to subsidize order flow does not
show that those data prices are fair and reasonable.

Nothing about sheep, mutton and wool salvages the flaw in this argument.
The sheep market happens to be intensely competitive in mutton and wool. But that
does not mean that all businesses based on joint products are competitive in both. As
noted above, if only a handful of farmers had good wool for sweaters, those farmers
could have market power in wool even though they were selling mutton on a
competitive market.

The fact is that exchanges, which are the subject of this proceeding, are quite
different from sheep. Only Nasdaq can supply the depth-of-book data that traders
need for assessing whether they should trade on Nasdaq and elsewhere. Nasdaq has
incentives to charge high prices for those data and in fact to use the revenue from that
data to subsidize order flow. Nasdaq’s depth-of-book data prices are not constrained

by competitive forces and nothing that Ordover and Bamberger say changes that fact.
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