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AN ECONOMIC STUDY OF SECURITIESMARKET DATA PRICING BY
CANADIAN TRADING VENUES

Executi ve Summary

This study reports an economic analysis of securities market data pricing in Canadad®el&es are required
by regulation to provide investomith best execution, which effectively requires firms to purchase a minimum of
securities market data fromxeéhanges and neexchange trading venues. Financial market participants that are not
bound by the best execution and best price obligations must also subscribe to securities market data for customer service
considerations. Historically, when governmentguiee a good or service be purchased from a sole or dominant vendor,
they typically regulate prices to reduce the impact of monopoly power. Although totitext of Canadiasecurities
market data eacmarketplacéis the sole producer of its data atheé Toronto Stock Exchange (TSX) stands out as the
dominant vendor, Canadian regulators have failed to set limits to the pricihgsé data products

Our key finding is that financial mket participants appear to pay excessive fees for securities markeindata.
light of the regulatory structure, theason for the high fees tiwofold : 1) the TSX hastaken advantage dfs monopoly
power by increasing its fees for market data productk2athe fragmentation of trading has also led to escalating costs
of compliance with the best execution and best price obligations as all néthmarketplacevave also begucharging
for market data.

Regarding the use of monopoly power in the priairfignarket data products for TSlksted securities, we find
thatmarket shares and concentration indexes are well in excess of stasdaldstheBureau of Competitioand other
standards frequently used by antitrust economEie TMX Group enjoys a dominant markéar securities listeanthe
TSX.Second, w find empiricalsupport for théeliefthat theTMX Group isexploiting its monopoly power in a maren
predicted by ecommic theory, withincreases in fees for market data in a setting in wiligre is no evidence of
increasmgtechnology costsThis conclusion holds even when considering the May28Q2 lannouncement of upcoming
price reductions in one of the TMX data produc®econd in a comarison of ten major international exchange
companiesye findthe TMX Group to be one of the exchange companies that relies the most on market data hevenue
fact, the proportion of revenues earned from market data at the TMX as a share of total rexserds the
corresponding percentage at other major international stock exchahigies we compare professional user fees
charged for market data by international exchanges. Level 1 data foilidi®¥ securities is more expensive than the
analogous data for eight of the fourteen exchanges analyzed.

Fragmentation of trading has led to ins&® costs of market data for Canadian financial market participants.
All of the new marketplacesAlpha, ChiX, OmegaandPure have started charging subscription fees for market idata
the last two yearsCushioned by the best executiand best pric@bligations someof these trading venuesre able to
generate market data revenue despite negligible trading volume.

Combined, these findings suggest that the Canadian Securities Administrators (CSA) cannotoefpetitive

market forcego provideseairities market data to investors on fair and reasonable terms

2 We will use the terms “marketplace” and “trading venue” interchangeably throughout the report.
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1. INTRODUCTION

Trading activity in securities marketplaces generates a stream of data reflecting orders and
executed transaction®rokerdealers providdrading venues with markehformation (i.e, bids,
offers, and limit orders) produced in conjunction with their clients, the investing pufiie.
marketplaceshen package this stream of data and sell it to financial market participants as securities
market dataThe primary objetive of this study is to provide an economic analysis of the pricing of
securities market data Inadingvenuesin Canada

Brokerdeales aresubject to the best price and best execuiniigaions  which effectively
requirefirms to purchasea minimumof market dataMoreover, other financial market participants
often face competitive forces that urge them to buy market gatducts. The regulatory
requirements for brokedealers and the competitive pressures for other market participantsimesult
aninelastic demand for data prodycgarticularly for those producsotd by the dominant trading
venue On the supply side, each marketplace is the sole prodticesr dataand there are nolose
substitutes for the dominant trading venue’s market data products.

Historically, whena good or service ipurchased from a sole atominant vendor,
governmers typically regulate prices taediwce the impact of monopoly power. Examples of
regulation include the utilities industrytelecommunicatiosy water, eleicity, gas, oil),
transportation industry (trucking, airlines, railwaysyholesale and retail distributiofgroceries,
software), and information serviceseCuities data, Yellow/White pagesThis rationale has been
behind the regulation otop-of-book securities market data in thénited States since 197&nd
current proposal$or regulation in Europe and extending regulationdepthof-book data in the

US. So far, securities market data has remained unregulated in Canada.

® National Instrument 2301, Rule 4(a)(iv). Available afhttp://www.osc.gov.on.ca/documents/en/Securiies

|Categou2/rule 20091113 2101 newnanl—lOlandZSlOl.pdi. Retrieved October 1, 2010.
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The implicatims of high market data fees are not limited to a transfer of wealth from
financial market participants to shareholders of exchanges and other trading venues. High market
data fees make trading more expengpre ventinginvestorsfrom making betteinformed ccisions
as they consume a lower quantity of market data products due to the high pheeseport
concludes that the negative consequences of high securities market data fees should be addressed by
regulation that establishes limits to thede

The remaining parts of thistudy proceed as follows. Secti@rprovides an analysis of the
supplysideconditions, highlighting how the presence of network externalities leads to concentration
of trading activity.It explains why the competition forder flow amongrading venuesloes not
preclude highly concentrated markets and, therefore, provides no assurance of conpeiitiye
for market data by those trading venussction3 describes the data products in questigting in
detailthe factors that &l to a relatively inelastic demand fboth topof-book and deptof-book
data.Sectiord explains how the supplyide and demandide conditions for market data combine to
form a market in whichthe dominant trading venuexploits its opportunity to assert monopoly
pricing power.The structure and methodology of sections 2 to 4 of this paper borrow heavily from a
similar study also produced by Securities Litigaton and Consulting Group (SLCG) and
commissioned by th8ecurities Industrand Financial Markets Association (SIFM#&) 2008. The
earlier studytitled “An Economic Study of Securities Market Data Pricing by the Exchanges”
focused on securities market data pricing in the United Stagesions studies fees and market data
reverues for Canadian and international trading vendd® international comparison provides
further evidence that investors pay relatively high fees for markefola@anadiardisted securities
and that the TMX Groupeavily elies on market data revenusection 6discusses the implications

of the high fees rad argues in favor of regulatioithe firstsubsection of Section éescribes the



theory of regulation of natural monopolies. The secsultisectionists anddescribes internatioha
regulatory effortan the context of securities market data pricikgnally, Section 7 concludes that
guantitative and qualitative evidence demonstrates thatCmeadian Securities Administrators
(CSA) cannot reasonably rely on competitive forces to ensure that the exclusive market data sold by

thedominant trading venuas made available on fair and reasondblens

2. SUPPLY-SIDE CONDITIONS

The competition for order flow amongading venuegrovides no assurance of competitive
pricing for data of whicha trading venudas exclusive possession. This simple statement is the
most important and perhaps the most misunderstood fact when it comes to the underlying economics
of securities market datpricing bytrading venuesespecially inthe Canadia case \kere the last
few yearshavebeen characterized bgeveralnew tradingvenues Thus, we begin explaining why
fierce competition amongading platformsis not likely to result in competitively priceoharket

data when significant “network externalities” are present in the market for order flow.

2.1 ORDER FLOWEXTERNALITIES LEAD TO A DOMINANT EXCHANGE

Competition does not preclude an outcome in whidbominant firm emerges, particularly in
the presence of network externalities. A network externality arises when the valoeee$ @0 a
system or facilitysystem increases as the numbieindividuals who use iincreases.

Network externalities arise ia number of markets, such as the computer software market.
For exanple, the success of Microsdffindows operating system is widely attributed to network
externalities. Hardware manufacturers and software providers make their products compatible with
Windows to ensure that they have access to the large existing market of Windows users. In turn,

Microsoft continues to be successful by publicizing that its operating system is supported by the



evergrowing number of Windowsompatible computers and programsamifarly, Microsoft’s
success in its office dBi product, Microsoft Office, maglso be largely attributable to network
externalities. Many individuals choose to use Microsoft Office because it offers the benefit of being
able to easily share documentsmthe large existing market of Microsoft Office users.

In the securities markets, the competition for order flow antoading venuesnvolves a
network externality. An order flow externality arises becatesging venuesre essentially network
platformsthat link potential buyers and sellers. The more orders for a particular security that traders
submit to a particulatrading venue the faster the trade will be executed without generating a
significant impact on the security pricdhis ability to execte trades quickly and without
considerable price impact is generally referred to as liquidlltg. more liquidity increases, the more
valuable thdrading venuas to everyone who uses it. At the individual security level, the order flow
externality make# highly likely that a dominant liquiditproviding market center will emerge.
2.1.1HISTORICAL DOMINANCE OF THETORONTOSTOCK EXCHANGE AND RECENT BMERGENCE OF
NEW PLAYERS

The Toronto Stock Exchangel§X), the seventliargest stock exchange in the worlths
had a long history as the dominant marketplace in Canadian capital markets. From its origin in the
mid-1800s, the TSX has gone through several mergers and acquisitions. Jrdl8i8g the Great
Depressionthe TSX merged with its main competitor, S&andard Stock and Mining Exchangre
1999, as part of a major restructuring of Canadian exchanges, the TSX became the only exchange for
trading senior equitie§ The MontrZal Exchange became tagchangefor derivatives trading.
Finally, the Vancouver ah Alberta Stock Exchanges merged to form the Canadian Venture

Exchange (CDNX), which was responsible for trades in junior equitie2001 the TSXacquired

% The classification of “senior” versus “junior” equities refers to the stage of growth of the company. Specifically, the
TSX has stricter listing requirements than the TSXV (i.e. higher requirements for net tangible assets-tard pre
earnings).



the CDNX, renaming it TSX Venture Exchange (TSXV) in 2002. In 2007, the MontrZal Exchange
and TSX Goup merged to form the TMX Group.

The first new Canadian stock exchange in 75 years, the Canadian National Stock Exchange
(CNSX), was launched in 2003 #® Canadian Trading & @tationSystem, achieving full stock
exchange recognition within a yealbwing it to compete with the TMX Group on the listing of
securities The CNSX is also the operator of Pure Trading, an alternative trading system that trades
securities listed on both the TSX and the TSXV. Since then, the Canadian capital markets have been
bustling with rw players providing alternativieading systemdor both retail and institutional
investors. Thesenew platformsare referred toas Alternative Trading System@&TSs) or non
exchange trading venue$hese ATSs handle cash equity trading of securities listed on both the TSX
and the TSXV.The four lit> ATSs that are currently in operation arélpha Trading Systems,
Omega ChiX Canadaandthe aforementione®ure Trading In turn, Liquidnet Canada andriAct
Canadaare dark pool operatothat complete the myriaading platforms available in Canada
2.1.2MARKET SHARE BY TRADING VENUE

In January 2008 the TSKandledover 97% ofcash equity trading by dollar valn all
Canadian mketplaces, with almost 2%andledby the TSXV, another institution under the TMX
Group umbrella.Theonly otherlisting exchange, th€NSX accounted for less than 1 basis point of
dollar value tradedn January 2008The remaimg 1% of trades wagerformed omon-exchange
trading venues. Aboutdif of the remaining 1% wa$andled by Blockbook, Liquidnet, and
MatchNow which allowed institutional investors texecute largeblock trades the restwas

accounted for by Pu@ndOmega, twoATSsthat had recently began operations.

® Palmer (2010) defines a market as a “lit” or “visible” market if its orders and quotes are viewable by the general public,
as opposed to a “dark” marketplace in which orders and quotes are not viewable. Dark pools allow investors to
anonymously trade large blocks of stocks without revealing their actions to other market partidifitmtee e xception

of the first two paragraphs of the next ssibction, we will focus on the lit marketplaces on this report as there is limited
information on the dark pool operators. We do provide information on the relative sizes of the Canadianadlark p
operators in the first two paragraphs of the next subsection.
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Competitionfrom the ATSs has resulted in major declines in the TSX market sharee
January 2008By September 2010, tlsash equity transacticahare of the TSXad fallen to 69%f
value tradedWith less than twgyears in operation, Alpha had daped over 16% of the market;
ChiX, over 8%; Pure, over 2%; and Omega, half of 1%he market shares of CNSX and the
TSXV have remained relativel constant whereas block-trade forums have had a mixed
performanceBlockBook went out of business in 20Q9quidnet’'s market share has decreased, and
MatchNow ha gained market shaend is now close to 2% market share.

Figure1
Monthly market share by dollar val ue traded of cash equity securities handed by the TSX, TSXV, and the ATSs
(Januar y 2008-September 2010).°
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Source: 1IROC.|http://www.iiroc.ca/ English/Documents/MarketplaceStatisticsReport_gn.Retrieved October 18,
2010.

® The market shares in Figures 1 through 3 are close to 100% but do not sum to 100% in any given month because the
figures do not include trades on the CNSX, Liquidnet, and Match Now.
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Figures 1 though 3 present monthly market share for the ;T&X TSXV,and the lit ATSs
that compete with the TSXor order flow from January 2008 until September 20Eigure 1
preserd market share by dollar value traded; Figure 2, share volume; and FigmarBer of
trades By all three measures, the TSX market share has declined by about 30% in the last two and a
half years, with Alpha emerging as the top competitor-XCFollows closely onnumber oftrades

althoughits market share is about half of that of Alpha when measured by dollar value.

Figure2
Monthly market share by volume tr aded of cash equity securities handed by the TSX, TSXV, and the ATSs
(Januar y 2008-September 2010).”
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"In September 2010, although the TSXV handled about 2% of all value traded in cash equity securities, it handled over
30% of trades when measured by volume of trades. The high activity and relatively low value of trades handled by the
TSXV, stands out in Figura.
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Figure3

Monthly market share by number of tr ades of cash equity securities handed by the TSX, TSXV, andthe ATSs
(Januar y 2008-September 2010).
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Source: 1IROC.|http://www.iiroc.ca/ English/Documents/MarketplaceStatisticsReport_dn.petrieved October 18,
2010.

Despite the TSX’s recent declinein market shareit still holds a dominant positionvith over
50% market sharby value andnumber of ordersandis aggressively responding tmmpetition
from the ATSs. ih early October 201@he TMX Group announced that it had completed regulatory
filings for TMX Select,a new ATS whichs a whollyowned subsidiary othe TMX Group and is
expected to launch in tleecond quarter of 2021
2.1.2MARKET SHARE ONTSX-LISTED SECURITIES BYTRADING VENUE

While the previous section presented information on market shares for all cash equity

securities traded in Canada, this section focuses on-liE#d securities.Hence, this section

8 TMX Group News Release.|http//www.tmx.com/en/news_evenis/news_released/2010_TMXGroup|

TMXSelect.htm| Retrieved October 19, 2010.
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compares the market share on Fisted securities for the TSX and the AT®& in the previous
section, our findings show that although the TSX has lost market &héine ATSs the TSX still
holds a dominant position of oveB8¥% marlet share in TSXisted securities.

Figures 4 through 6 are analogous to Figures 1 through 3, but includeT8KXhlisted
securities. These figures show market share by dollar value traded, by share volume, and by number
of tradesfor TS X-listedsecurities A comparison of Figures and 4 show that from January 2008 to
Septenber 2010 the TSX’s market shardy valueon all Canadian cash equity securitdespped
from 97 to 68% whereas the TSX’s market share by value when considering only TSlkted

securiteswent from virtually 100 to 72%
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Figure4

Monthly market share by ddllar val ue traded for the TSX and ATSs on TSX-listed securities (January 2008-
September 2010).
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Figure5

Monthly market share by volume traded for the TSX and ATSs on TSX-listed securities (January 2008-
September 2010).
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Figure6
Monthly market share by number of tr ades for the TSX and ATSs on TSX-listed securities (January 2008-
September 2010).
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2.2 NO SUPPLY-SIDE SUBSTITUTION

Economics textbooks typically provide three general examples of possible -siggply
substitution for various markets. First, competitors currently producing the product may have the
ability to increase output from existing facilities. In the context aiséies markets, however,
no other market participant is able to reproduce a trading venue’s real-time market data.
Furthermore, no other trading venten produce dateooparable to that of amarketplacevith a
dominant position in a particular security.

The second kind of possible supsiige substitution proposed by economic theory is the

14



entry ofnew competitorgo the marketHowever, in the context of securities markets, the network
externalities provide a high barrier to entry that makes it extsediificult for new competitors to
succeed.

Finally, the third type of supplgide substitution comes froproducers of products not
considered comparable substitutes in consumpbiain that may be easily convetl into close
substitutes for the producta question For example, commercial construction firms can easily
convert to residential construction, and vice versa. In the context of the securities markets, however,
eachtrading venuehas exclusive possession of its omarketdata and, as predicted by economic
theory and further addressed below in Sestibrand 5 trading venuesnaximize their exclusive
data revenues

As will be explained further inetion3, financial market dealers are required to purchase
market data to satistyeir best executiomnd best price obligation®ther market participants not
bound by the regulatory requirements may still fiteemselves obliged to bugetailed data
packagesespeciallyin light of lower liquidity at market price after tHE996 adoptiorof decimal
price quoteg and the2001 introduction of the penny tickize by the TSX°. Since those
developments, thdepthat prices close to the inside quotes became even more useful in assessing
market depth.

Furthermore it is impossible fora trading venue to produegher trading venues’ market
data.ln addttion it is equally impossible forr@ther trading venue to produd® X depthof-book

data on a scale approachiflylX’s own depth-of-book data product fofS X-listed stocks.

® Huson, Mark,Youngsoo Kim, and Vikas Mehrotra (1997). “Did Decimalization Benefit Members of the Toronto Stock
Exchange?” Quarterly Journal of Business & Economics, Vol. 45, Nos. 3 and 4, 487.

10 Smith, Brian, D. Alasdair Turnbull, and Robert White (2006). “The Impact of Pennies on the Market Quality of the
Toronto Stock Exchange.” The Financial Review, Vol. 41, 273288.
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2.3. ORDER FLOW EXTERNALITIES LEAD TO CONCENTRTION OF TRADING AT THE
SECURITIES LEVEL

Trading venues, includinglisting exchangescompetefor order flow on a securithy-
security basisAn order flow externality arises for each security separately. Frotortherdeales’
perspectives, customer service concerns and best execution considerations arespecifaty
Consequentlywe will follow the academic literatute use ofindividual securities as the relevant
units of economic analysis in tleentext of securtties market data pricirag in Shultz (2003) and
Bennett and We (2006)
2.3.1MARKET SHARES OFTRADING ACTIVITY FOR THE MOST ACTIVELY TRADED STOCKS

We calculate the market shares of the trading activity of several different securities for a
recent time period. Table 1 presents the market share results for the ten mosiTaxtiNsted
securities fo the week of September 20, 2010. We use three common measures of trading-activity
dollar value share volume, andumber otrades

Table 1 shows that over 60% of trading for 9 of the 10 most actively traded|iSt&&
securities occurs on the TSX. Tbhee exception is HNU, an excharigaded fund, in which Alpha
has a dominant position with about 50% market share. Hence, for all three measures of trading
activity and for nine out of the ten most traded securities, the listing exchange is the dominant
trading venue. Even in HNU’s case, Alpha emerged as the clearly dominant trading venue with over
50% market share when measured by dollar value and share volume.

Tables 2 and 3 present analogous results of market share for each individual security for
trading activity of block and noblock trades, respectively. As Table 2 shows block trading is even

more concentrated than ndifock trading.
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Table1

Market share of trading activity of top 10 TSX-listed securities by ddlar value tr aded on the week of September 20-24, 2010.

Ddlar value Share vaume Number of trades

TSX Alpha Chi-X Omega Pure TSX Alpha  Chi-X Omega Pure TSX Alpha Chi-X Omega  Pure
K 68.7%  18.2% 9.8% 0.8% 24% | 68.7% 18.3% 9.9% 0.8% 24% | 51.6% 254% 18.5% 1.2% 3.3%
XU 69.3%  19.4% 6.8% 1.9% 2.6% | 69.3% 19.4% 6.8% 1.9% 2.6% | 51.9% 27.4% 13.4% 3.1% 4.2%
ABX 65.5% 19.8% 12.8% 0.0% 2.0% | 65.5% 19.8% 12.8% 0.0% 2.0% | 62.3% 183% 17.9% 0.0% 1.6%
RY 68.8%  20.5% 7.5% 0.0% 3.2% | 68.8% 20.5% 7.5% 0.0% 3.2% | 63.6% 21.5% 13.5% 0.0% 1.4%
SuU 64.1% 23.2% 10.3% 0.4% 1.9% | 64.1% 23.3% 10.3% 0.4% 1.9% | 58.1% 24.3% 15.8% 0.3% 1.5%
TCK.B | 67.2% 20.6% 11.6% 0.0% 0.7% | 67.2% 205% 11.5% 0.0% 0.7% | 61.5% 22.0% 15.9% 0.0% 0.6%
RIM 78.3% 5.3% 14.1% 0.1% 2.1% | 78.3% 5.3% 14.1% 0.1% 2.1% | 76.9% 3.7% 17.6% 0.1% 1.6%
POT 76.8% 4.5% 15.2% 0.0% 3.6% | 76.8% 4.5% 15.1% 0.0% 3.6% | 73.0% 4.5% 18.6% 0.0% 4.0%
HNU 329% 54.0% 10.0% 0.6% 2.6% | 32.9% 53.9% 10.0% 0.6% 2.6% | 36.4% 46.7% 13.7% 0.5% 2.8%
TD 78.3% 9.1% 10.1% 0.2% 2.4% | 78.3% 9.1% 10.1% 0.2% 2.4% | 73.7% 9.2% 15.3% 0.2% 1.6%

SourcelRESS market data workstation.
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Table2
Market share of trading activity of top 10 bl ock-tr aded (tr ades of 10,000 shares or more) TSX-listed securities by ddlar value tr aded on the week of September
20-24, 2010.

Ddllar value Share voume Number of trades
TSX Alpha Chi-X Omega Pure TSX Alpha  Chi-X Omega Pure TSX Alpha  Chi-X Omega Pure
XU 79.7%  13.8% 3.6% 0.7% 22% | 79.7% 13.9% 3.5% 0.7% 2.2% | 69.0% 21.0% 6.8% 0.9% 2.3%
K 90.3% 7.6% 0.0% 0.0% 2.2% 90.2% 7.6% 0.0% 0.0% 2.2% 87.6% 9.0% 0.0% 0.0% 3.4%
CM 76.7% 16.1% 0.0% 0.0% 7.2% 76.7%  16.2% 0.0% 0.0% 7.2% 73.1% 15.4% 0.0% 0.0% 11.5%
RBI 82.2% 14.2% 0.0% 0.0% 3.6% | 82.2% 14.2% 0.0% 0.0% 3.6% | 80.0% 14.3% 0.0% 0.0% 5.7%

LEG 12.0% 9.2% 0.0% 0.0% 78.8% | 11.8% 9.0% 0.0% 0.0% 79.3% | 90.4% 5.8% 0.0% 0.0% 3.8%
RY 67.9% 20.8%  0.0% 0.0% 11.3% | 67.9% 20.9% 0.0% 0.0% 11.2% | 78.4% 11.8% 0.0% 0.0% 9.8%
POT 92.1% 5.0% 0.0% 0.0% 2.9% | 92.1% 5.0% 0.0% 0.0% 29% | 78.6% 14.3% 0.0% 0.0% 7.1%
BNS 744% 15.0%  0.0% 0.0% 10.7% | 74.4% 14.9% 0.0% 0.0% 10.7% | 76.7% 11.6% 0.0% 0.0% 11.6%
MFC 76.4% 10.7%  0.3% 0.0% 12.7% | 76.3%  10.6% 0.3% 0.0% 12.8% | 80.9%  13.6% 0.9% 0.0% 4.7%

TRP 88.1% 10.3%  0.0% 0.0% 15% | 88.1% 104%  0.0% 0.0% 1.5% | 91.7%  5.6% 0.0% 0.0% 2.8%

SourcellRESS market data workstation.
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Table3

Market share of trading activity of top 10 TSX-listed securities by dollar value traded, excluding all bl ock-tr ades (trades of 10,000 shares or more) TSX-listed
securities by dallar value traded on the week of September 20-24, 2010.

Ddllar value Share volume Number of trades
TSX Alpha Chi-X Omega Pure TSX Alpha Chi-X Omega Pure TSX Alpha Chi-X Omega  Pure

K 58.9% 23.1% 14.3% 1.1% 25% | 411% 16.1% 10.0% 0.8% 1.7% | 51.5% 25.5% 18.5% 1.2% 3.3%
ABX 65.1% 19.1% 14.0% 0.0% 17% | 652% 19.1% 14.0% 0.0% 17% | 62.3% 18.3% 17.9% 0.0% 1.6%
RIM 78.1% 5.3% 14.5% 0.1% 1.9% | 78.2% 5.3% 14.5% 0.1% 1.9% | 76.9% 3.7% 17.6% 0.1% 1.6%
TCK.B | 66.4% 20.6% 12.5% 0.0% 0.5% | 66.4% 20.6% 12.5% 0.0% 0.5% | 614% 22.0% 15.9% 0.0% 0.6%
SuU 62.0% 24.2% 11.7% 0.5% 16% | 61.9% 242% 11.7% 0.5% 1.6% | 58.0% 24.3% 15.8% 0.3% 1.5%
HNU 33.6% 52.8% 10.3% 0.6% 27% | 33.7% 52.8% 10.3% 0.6% 27% | 36.4% 46.6% 13.7% 0.5% 2.8%
RY 69.1% 20.4% 9.2% 0.0% 1.3% | 69.1% 20.4% 9.2% 0.0% 1.3% | 63.6% 21.5% 13.5% 0.0% 1.4%
POT 74.0% 4.4% 17.9% 0.0% 3.7% | 74.0% 4.4% 17.9% 0.0% 3.7% | 73.0% 4.5% 18.6% 0.0% 4.0%
G 722% 14.0% 12.0% 0.2% 15% | 722% 14.0% 12.1% 0.2% 15% | 69.4% 13.3% 15.6% 0.1% 1.6%

TD 77.5% 9.3% 11.6% 0.2% 1.5% | 77.5% 9.3% 11.6% 0.2% 1.5% | 73.7% 9.2% 15.3% 0.2% 1.6%

SourcelRESS market data workstation.
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As a benchmark of comparison, the Bureau of Competition’s Merger Enforcement
Guidelines establishes concentratidmesholds to identify markets in which actmpetitive
practices may occun the context of merger§Such thresholds are: 1gr unilateral exercise of
market powera firm with a market share above%®:nd?2) for coordinated exercise of market
power: afour-firm concentration ratiscumulative market share of the four largest firnadbove
65% orwhenever any individual firm hasore than 10% of market sham&kccording to the
Bureau of Competition, mergers that exceed these thresholds are not ngcassaompetitive
but warrant special scrutinigven though we are not studying mergers, we will use the Bureau of
Compdition’s merger guidelines as reference. The market shares for the trading activity of
securities listed on the TSX are well beyond the Bureau of Competition’s thresholds.
2.3.2HERFINDAHL INDEXES

In addition to the market share of the dominant §ireconomists are also interested in
the numbepf firms competing in the market and the distribution of market shares across those
firms. Antitrust economists summarize the distribution of market shares in aggregate indices,
called market concentration indices, for use in quantitative antitrust @afexordingly, we
investigate the concentration of reported trading activity for a sample of securities.

To investigate the concentration of reported trading activity, we use one of the most
widely used market concentration indices by antitrust ecomemithe Herfindahl IndeX.. It
simultaneously takes into account the number of firms in a particular market and the distribution
of market shares across those firms.

The Herfindahl Index is calculated byraming the squared market shares, expressed on
a 0 to 100 scalepf each firm competing in the markefhe HerfindahlIndex is higher for

markets that consist of a smaller number of firms &ase greater disparities in the market

1 The Herfindahl Index is also known as the Herfindhlirschmanindex (HHI).
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shares among those firms.

Her findahl index.

Table4

Panel A:Example of Herfindahl Calculatiorfer 10 firms

Competiti ve Duopady Monopdy
Market Market Market
Firms Share (%) | Firms Share(% ) | Firms Share (% )
Firm 1 10| Firm1 50| Firm1 95
Firm 2 10| Firm 2 40 | Firm 2 5
Firm 3 10| Firm 3 5| Firm3 <1
Firm 4 10| Firm4 4| Firm4 <1
Firms 510 10| Firms 510 1| Firms 510 <1
Herfindahl 1000 | Herfindahl 4147 | Herfindahl 9050

Panel B:EExample of Herfindahl Calculatiorfer 5 firms

M ost competitive

I nter medi ate competition

Least competiti ve

Market Market Market

Firms Share (%) | Firms Share (%) | Firms Share (%)

Firm 1 20| Firm1 50| Firm1 90
Firm 2 20| Firm2 40 | Firm 2 2.5
Firm 3 20| Firm 3 5| Firm3 2.5
Firm 4 20| Firm4 4| Firm4 2.5
Firm 5 20| Firm5 1| Firm5 2.5
Herfindahl 2000 | Herfindahl 4142 | Herfindahl 8125

For example, suppose we have three markets consisting of ten (10) firms with the
market shares listed in Tabd&ePanel A.While all three market examples have the same
number of firms (ten), the distribution ofarket shares varies greatly. In the competitive
market examplette first two columns of Table Banel A), the market shares are equal. In the
duopoly market example (the middle two columns), two dominant firms account for 90% of
the total market sharenlthe monopolymarket example (the last two columns), 95% of the

total market share is concentrated within one finmPanel A, the Herfindahl index goes from

1,000, for the competitive market, to over 9,000 for the monoffoly.

12The Department of Justice (DOJ) of the United Stasea regulatory gency that uses the Herfindahl index in
evaluating horizontal mergers. The D@dnsiders an industry with a Herfindahl Index of less than 1,000 to be
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Given thatwe analyze data from five trading venues, in Tdldfanel B we present the
Herfindahl index for markets with five firmsThe lowest possible Herfindahl index in a
market with five firms is 2,000 as shown in the first two columns of PariiB is when dl
firms have the same market shafs. we move along to the right of the table, a smaller
number of firms dominate the markgenerating increases in the Herfindahl index.

Next, we turn to computing the Herfindahl index for a list of top ten securities.
compute the Herfindahl Inde>sahe sum of the squared market shares for all the marketplaces.
Table 5 presents three panels with information on the concentration of trade&¥Xdisted
securities. Panel A lists the tdpn securities byalue traded. Panel B considers only block
trades and lists the top 10 securitiesviajuetraded in block trdes (which are trades of 10,000
or morg. Lastly, Panel Gefers to nofblock trading activity andists the top 10 securities by
value traded excludig all block trades. Eacbf the panelspresents results based on three

different measures of trading activityalug sharevolume, anchumber otrades

“unconcentrated,” an industry with a Herfindahl Index between 1,000 and 1,800 to be “moderately concentrated,”
and an industry with a Herfindahl Index greater than 1,800 to be “highly concentrated.”
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Her findahl index of trading activity of top 10 TSX-listed securities by dalar value traded on the week of September 20-24,

Table5

2010.
Panel A: All tr ades Panel B: Block tr ades Panel C: Non-block trades
Herfindahl Herfindahl Herfindahl
Number Number Number
of Number of Number of Number

trading Share of trading Share of trading Share of
Symbol venues Value volume trades | Symbol venues Value volume trades | Symbol venues Value volume trades
K 5 5,159 5,154 3,664 | XIU 5 6,557 6,557 5251 | K 5 4,219 2,050 3,659
XU 5 5,242 5242 3,652 | K 3 8,209 8,198 7,763 | ABX 3 4,810 4,811 4,533
ABX 4 4,843 4,845 4,534 | CM 3 6,194 6,191 5,710 | RIM 5 6,345 6,350 6,248
RY 5 5,223 5,226 4,693 | RBI 3 6,977 6,968 6,637 | TCK.B 5 4,988 4,994 4,515
SuU 5 4,760 4,760 4,214 | LEG 3 6,437 6,500 8,217 | SU 5 4,565 4,564 4,213
TCK.B 5 5,069 5,078 4,516 | RY 3 5,166 5,169 6,386 | HNU 5 4,036 4,032 3,695
RIM 5 6,367 6,371 6,249 | POT 3 8,508 8,509 6,429 | RY 5 5,272 5,274 4,692
POT 4 6,157 6,162 5,710 | BNS 3 5867 5877 6,160 | POT 4 5,829 5,832 5,710
HNU 5 4,103 4,097 3,698 | MFC 4 6,111 6,102 6,745 | G 5 5,563 5,563 5,243
TD 5 6,318 6,319 5755 | TRP 3 7,876 7,865 8,441 | TD 5 6,225 6,226 5,754

SourcelRESS market data workstation.
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Comparing Panels B and @lock-trades are more concentrated than-b@ck trades.
Nevertheless, the Herfindahl results range from 2,050 to 6,350 feblook trades. For block
trades, the index ranges from 5,166 to 8,50% Herfindahl indexes computed in Table 5 are
closer in value to those in thHéntermediate competition” and “least competitive” blocks of
Table 4 Panel B.

The calculations of the Herfindahl index and the concentration measures used by the
Competition Bureawf Canadaand discussed in the previous subsectahow that, even with
the new competition for order flow from the ATSs, the trade of -TiSt€d securities remains
highly concentratedV arket concentration in order flow may lead to a monopolistic myitar
market data products by the dominant trading vemience, both economic theory and
Canadian regulation provide enough motivation to study the pricing of services related to cash

equity securities, such as market data.

2.40ORDER FLOW EXTERNALITIESLEAD TO CONCENTRATION IN THE PROVISION GF
LIQUIDITY AT THE SECURITIES IEVEL

We complete the picture of the nature of competition for order flow, and the resulting
concentration in reported traj activity, by doinga market microstructure analysis of depth
book data for individual securities.

Depthof-book data allows economists to view the demand and supply curves of all
active market participants. We obtained deptlbook data fromfour sources- TSX, Alpha,
ChiX, and Pure for a sample okight TSX-listed securities Our analysis focuses on three
separate snapshots of data during one @otpber 18 2010. one snapshot in the morning
(9:40:00 AM), one at midlay (12:00:00 PM), and one the afternoon (3:40:00 PM) to take into
account the weknown fact that liquidity provision can change throughout the &awlence of
changes in liquidity throughout the déoy TSX-listedsecurities is documented in Vo (2003).
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Table6

Concentr ati on of liquidity by number of or ders for eight TSX-listed securities on October 18,2010.'3
Panel A: Cumulative deptbn the bid side.

Symbol TSX Alpha Chi-X Pure Herfindahl
TSX 60 Index BBD.B 61.0% 25.9% 8.3% 4.8% 4,487
MFC 74.5% 11.6% 9.3% 4.6% 5,788
TSX Composite NGD 59.5% 18.0% 14.5% 8.0% 4,141
less TSX 60 uuu 58.6% 17.7% 14.5% 9.2% 4,038
Exchange Tradec XU 51.1% 29.5% 12.2% 7.3% 3,679
Funds HNU 43.4% 41.5% 11.3% 3.8% 3,749
Remainder AND 37.8% 24.9% 23.7% 13.6% 2,796
MAI 75.2% 14.8% 7.5% 2.5% 5,930

Panel B: Cumulative depth on the ask side.

Symbal TSX Alpha Chi-X Pure Herfindahl
TSX 60 Index BBD.B 64.7% 27.0% 5.3% 3.0% 4,956
MFC 80.0% 11.4% 5.5% 3.1% 6,570
TSX Composite NGD 56.7% 17.9% 16.8% 8.6% 3,893
less TSX 60 uuu 63.1% 16.9% 12.5% 7.5% 4,478
Exchange Traded XU 56.7% 17.9% 16.8% 8.6% 3,893
Funds HNU 63.1% 16.9% 12.5% 7.5% 4,478
Remainder AND 39.2% 23.4% 23.8% 13.7% 2,832
MAI 50.6% 37.8% 8.2% 3.4% 4,066

SourcelRESS market data workstation.

13 Liquidity concentration on the bid side is measured as the total number of orders down to each stock’s low price

of the day. Liquidity concentration on the asd#esis measured as the total number of orders up to each stock’s high

price of the day. The reported percentages reflect averages across three different snapshots taken throughout the
trading day- 9:40:00AM, 12:00:00PM, and 3:40:00PM. The percentagegatethe concentration of liquidity

among our four sources of demifibook data only and, therefore, do not necessarily reflect the overall
concentration of liquidity among all books. Row percentages may not sumto exactly 100.0% due to rounding.
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Table7

Thistablashoms the concentr ati on of liquidity by volume of or ders for eight TSX-listed securities on October
18,2010.
Panel A: Cumulative deptbn the bid side.

Symbad TSX Alpha Chi-X Pure Herfindahl
TSX 60 Index BBD.B 66.6% 25.3% 4.7% 3.4% 5114
MFC 78.0% 10.3% 8.6% 3.1% 6,274
TSX Composite  NGD 78.4% 11.3% 6.4% 3.9% 6,329
less TSX 60 uuu 72.9% 13.9% 7.8% 5.5% 5,591
Exchange XIU 48.0% 27.4% 14.0% 10.6% 3,365
Traded Funds HNU 37.6% 36.8% 16.6% 9.1% 3,120
Remainder AND 47.3% 19.5% 20.3% 12.9% 3,197
MAI 90.2% 6.3% 2.2% 1.4% 8,176

Panel B: Cumulative depttn the ask side.

Symbd TSX Alpha Chi-X Pure Herfindahl
TSX 60 Index ~ BBD.B 65.6% 30.1% 2.5% 1.7% 5,225
MFC 85.7% 8.0% 4.5% 1.8% 7,430
TSX Composite  NGD 73.7% 11.9% 8.8% 5.6% 5,684
less TSX 60 uuy 81.5% 11.2% 4.4% 2.9% 6,793
Exchange Tradec XU 46.3% 27.9% 14.9% 10.9% 3,263
Funds HNU 48.3% 37.3% 9.1% 5.3% 3,836
Remainder AND 57.3% 15.8% 17.3% 9.6% 3,925
MAI 66.2% 29.5% 2.7% 1.6% 5,266

SourcelRESS market data workstation.

14 Liquidity concentration on the bid side is measured as the volume of orders down to each stock’s low price of the

day. Liquidity concentration on the ask side is measured as the volume of orders up to each stock’s high price of the

day. The reported percentagedlact averages across three different snapshots taken throughout the trading day
9:40:00AM, 12:00:00PM, and 3:40:00PM. The percentages reflect the concentration of liquidity among our four
sources of deptbf-book data only and, therefore, do not neegifis reflect the overall concentration of liquidity
among all books. Row percentages may not sumto exactly 100.0% due to rounding.
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We study concentration of liquidity by cumulativeimber of ordersaand volume of
ordersin Tables 6 and 7, respectively. Each of these tables prawidepanels, Panel A for the
bid side and Panel B for the ask siddwe percentage market shasaxl the Herfindahl indexes
reported in Tables 6 and 7 reflect the concentration of liquiditgdoh scurityamong our four
sources of deptbf-book data only and, therefore, do not necessarily reflect the overall
concentration of liquidity among all books. However, as the evidence on overall market share
shows, Omega, which the only othemarkeplaceand for which we don’t have depth-of-book
datg has less than 0.5% market share.

Our microstructure analysis covers a set of divarS-listed securities. We analyze
two securities from the TSX 60, which is a list of the 60 largest compamtiee TSX measured
by market capitalizationwo securities from companies that are included in the TSX Composite
Index!® but that are not part of the TSX 60 index, that is companies with asiz@dmarket
capitalizationjtwo exchangdraded funds; and sedties from the remainder of the TSX, that is
from firms with a small market capitalization.

Tables 6 to 7 show thdiquidity, like trading activity, is highly concentrated on the
listing exchange. Comparing the results from TaBleand7 to Tables4 and5, we can see that
the concentration in reported trading activity across exchanges is indeed related to the
concentration of liquidity o securityby-security basisin the eight analyzed securities, the
liquidity on the TSX is larger than in any otheading venue. For the securities included in the
TSX Composite Indexthat is the first four rows of each of the tablewell over 50% of
liquidity is concentrated in the TSX, regardless of whether liquidity is measured by number or
volume of ordersFor the exchangdéraded funds and the securities issued by firms with small

market size, liquidity is generally still larger for the TSX than for the other trading venues but the

150n December 1, 2010 The TSX Composite index included securities issued by 433 firms.
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extent of the TSX dominance must be assessed individually. In partifadadNU Alpha’s
fraction of liquidity on the bid sideboth for number and volume of orderand on the ask side
when measured by volume of ordeis similar to the TSX’s. On average, for these eight
securities, a 58% of ligidity is concentrated on the TSX when measurecditopber of ordersA

65% of liquidity is concentrated on the TSX when measured by volume of ortees.
concentration of liquidity at the TMX for all of these securities is well above the 35% market
share threshdlused by the Bureau of Competition for identifying markets at risk of unilateral
exercise of market power.

Furthermore, the average Herfindahl index for liquidity measured byntimber of
ordersis 4,345, and,162for liquidity measured ¥ volume of orcers If liquidity were allocated
evenly across the four trading venues the Herfindahl index would be 2,500, whereas if 90% of
liquidity were concentrated in one venue and the remaining 10% were split evenly among the
rest the resulting Herfindahl index widbe 8,133. The average concentration of liquidity for the
eight securities shown in Tables 6 and 7inidbetween these two extremesith the highest
Herfindahl index reaching 8,176 and the lowest one at 2,822.

Thus, the deptiof-book analysis completes the picture. Even in the presence of fierce
competition for order flow among market centers, network externalities (explaisethsaction
2.1) are such powerful forces thde TS Xis able toretain an importantaction of liquidity. The
results of the deptbf-book analysis, combined with the results of the trading activity analysis,
confirm the link between the concentration of liquidity and the concentration of trading activity.
The order flow externality iso strong that the concentration of trading in the most active
securities (and many others) is wallove thestandardthreshold for identifying a highly

concentrated industry warranting regulatory scrutiny.
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3. DEMAND-SIDE CONDITIONS

3.1 DESCRIPTION OF MRKET DATA CONSUMERSAND PRODUCTS

The demand fomarketdata is driven by several factors. Brokkgalers muspurchase
market data in order to satisfy their best execudinth best pricéalso known as tradghrough)
obligations Retail and institutionaihvestors alike need access to market data in order to value
their portfolios, inform their trading decisions by reviewing the price they may receive for a buy
or sell order, and monitor and compare the executed price they have received. Accordingly,
many brokerdealers and other market data vendors seek to meet these demands by making
market data available to their customers directly on their websites as well as via inputs to their
trading engines. Whileetail investoramay not pay directly for this accestheir brokerdealers
pay fees to thenarketplaceto cover such access. These fees raise the costs of doing business,
and are ultimately borne by investors.

National Instrument 2301 and the Companion Policy -A®1 (togther, theTrading
Rules) set ot general requirementespecting theébest executiorand best priceobligations
imposed on dealers and advisefée Trading Rules have general applicatiofor dealers and
advisors that handle client orderand also contain provisions requiring that best price be
obtained for the clientPrior to February %, 2011,Rule 5.1-regardingthe best executiomf
client ordersandRule5.2-regarding thdest priceobligatiorr of the Universal Market Integrity
Rulkes UMIR) published by the Investment Industry Regulatory Organization of Canada
(HROC), appliedspecifically to the handling of client orders by dealers with tradingsscto a
Canadian marketplace. After Februarj;, Rule 5.2 is to be replaced by tArder Protection
Rule in section 6.7 of thérading Rules. Dealers with access to a marketplace are referred to as

participants under UMIR.In the context of a multiple marketplace environment, UMIR&nd
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the Trading Rules statethat a participant will consider order and trade information fedim
appropriate marketplaceéccording to UMIR 5.1and theTrading Rules, participants are not
required to maintain access to retine data feeds from each marketplace. Rather, to tleatext
that a particular marketplace has demonstrated a “reasonable likelihood” of liquidity (relative to

the size of the client order), a dealer is expected to “make arrangements with a participant of a
particular marketplace or will directly route an order a particular marketplace, where
appropriate.”® UMIR 5.1 and the Trading Rules require firms to purchase a minimum of
securities market data from exchanges and-exaange trading venuel fact, mostof the
memberf the Investment Industry Association of Canada (IIA%) communicated with were
of the opinion that,in all practicality, financial market participants executing orders must
purchase data from all marketplaces in order to comply witlbéis¢é executionra best price
obligations

Furthermore,while otherregulatory frameworkgi.e. Regulation NMS in theUnited
Statesyequire markeparticipantsto accessop-of-book data, in Canada the requirement extends
to depthof-book data as he best price ruleappies to all visible orders and all visible parts of
orders in the full deptiof-book.

The advent of new trading venues hmade trading a more competitive business, b
market data csis have not benefited from theew competition for order flowMarket
fragmentationunder the Canadian regulatory structnecessariljleads to increasing costs of
market data for financial market participants, given that they are required to obtain data from all

the trading venues or redirect orders to satis@yr best ecution and best price obéditions.

18 |nvestment Industry Regulatory @anization of Canada in the Universal Market Integrity Rule (UMIR) 5.1 and
5.2. Available at|http://www.iiroc.ca/English/ComplianceSurveillance/Rule Book/Pages/UMiRasRetrieved
October 1, 2010.
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3.1.1SOURCES OF ACCESSO SECURITIES MARKET DATA AND DESCRIPTION GF THE MAIN DATA
PRODUCTS

Currently, financial market participants in Canada can access market data from a variety
of sources. Securities market datan beobtained through international data distributors, such as
Bloomberg or Thomson Reuteis, direct data feeds from each of the individual marketplaces.
Most recently, a consolidated information processorehadvedas well. In 2006, the Canadian
Searities Administrator (CSA) published an invitation for applications to become an
information processor for exchangaded securities other than options. In June 2009, the CSA
announced thathe TSX Inc., a wholly owned subsidiary of thEBMX Group, will act as an
information processor for a period of five years starting July 1, 2009. The information processor
system works as a padgough model in which TMX charges a distribution fee and the data fees
for the contributing marketplaces are passed througihe client.

The TMX Information Processadtata products currently offered aflg:the nsolidated
Data Feed (CDF) which allows access to-@aed postrade market data from each contributing
marketplace, 2) the Canadian Best Bid and Offer (CBBO) whiokides reatime access to the
consolidated Canadian best bid and offer for excharagled securities, as specified in NI-21
101, 3) Consolidated Last Sale (CLS) which provides-tigad last sale from contributing
marketplaces, and 4) Consolida@dptof-book (CDB) which provides the aggregate orders at
each price for each contributing marketplace. Each of these data products involves a monthly
distribution fee plus additional market data fees from each of the contributing marketplaces.

The data dision of TMX Group provides a broad range of +ale and historical data
products and services. Re@#he and delayed service is available for the Toronto Stock

Exchange (TSX), the TSX Venture Exchange (TSXV), the MontrZal Exchange (MX), CanDeal
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and the BX Foreign Exchange (FX). Users of TMX data must pay subscription and distribution
fees.Subscriptionrates are different fgprofessionabnd nonprofessional, as well as Canadian
and international subscribers.

Using the TSX and the TSXV as an exampltere are subscriptions available for Level 1
and Level 2 data. Level 1 provides the last sale, bid/ask, earnings, dividend and bulletins for
Canadian senior and junior equitiés.addition, subscriptions to Level 1 provide access to index
data. Subscribes can choose between two options for Level 2 dMarket-by-Price and
Marketbook. Market-by-Price gives traders a redéime view of the market by aggregating the
order book at each price. In turn, théarketbook suite includesMarket-by-Order, Market-by-
Broker, andthe Market-by-Price productas described in the previous sentedarket-by-Order
may improve trading decisions and minimize market impact. In Meanket-by-Broker allows
users to identify sources difuidity. As Table 8shows,professional usemonthly prices for
these productsurrentlyrangefrom $38 for TSX Level 1 data to $50 for TSX’s Marketbook®’

The same productor TSXV range from $25 to $26, respectiveor TMX data, Level 2
subscribers must subsceitp Level 1 data,dr data orbothTSX and TSXVlisted securities.

On May 30, 2011, after several months of negotiations with the IIAC, the TMX issued a
letter to its subscribers saying thagffective October 1, 2011 the price for professional
subscribers to TSX Level 1 dawould decreas&éom $38to $32.1n addition, the letter also
announced thatfiective April 1, 2012,the price of TSX Level 1 data will be $30 peonth.

Also, from that date onward retine index data will not be bundled witlevel 1 dataas it is

now, and will be offered at a price of $1.50 a month for professional subscribers.

17 Prices are in Canadian dollars unless otherwise stated.
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We note that the TMX'scéeduleof data rates reveatbat subscribers may enter irdo
“enterprise arrangemeas an alternative to standard subscriber.fe&m effect, this suggests
large data consumers can entdo ispecial arrangements with the TMX Group market data
fees.It is not an uncommon practice to reward large data customers with more favorable pricing.
In fact, NYSE andNASDAQ also offer enterprise licemgd agreementdlowever, loth of these
exchanges disclose the qualificationtenia for enterprise licensing. While standard market
data fees are disclosed dr TMX Group’s public web site, there are no disclosures for how
enterprise arrangemerdseagreed uponqualification criterianeededor what commitments are
required to ensure fair and equal accessNEXTGroup’s market data across all consumers. Due
to this lack of transparencgnanalysisof the data costs following thesgrangements is ho

possible.

Ontop of subscriber fees, there are market data distribution fees which depend on the use
the data will be given: whether it is for internal or external distribution, whether quotes will be
displayed externally (on a website, for example)ethbr the data will be used for analysis
programs or applications, and whether these applications lead to automated-autsenaited
orders.

In addition to reatime and delayed service data products, the TMX also offers historical

and corporate data prads. Finally, the TMX also offers several equity index data products.

8 TMX subscriber data rates. Available [attp://www.tmx.co m/en/pdf/SubscriberData Raigithin Canada.pdif
Footnote 13.

1 NASDAQ OMX Global Data Policies. Enterprise  Data License Policy. Available at
[http://www.nasdagtrader.com/content/AdministrationSupport/Agreementa&iRaspolicies .pdf . NYSE
Technologies Market DataPlans. Network A Rate SchedulBrokerDealer Enterprise Maximum monthly

charge)http//www.ny xdata.com/cfaRetrieved December 17, 2010.
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The remaining Canadian trading venues that currently charge fees for market data on
TSX and TSXVlisted securities are: Alpha, GXi, 2° Omega, and Pure.

Table8

Professional per-user monthly fees for market data pr oducts fr om Canadian tr adi ng venues.?'

Fees
Trading venue  Product name TSX TSXV
TMX 22 TLY/CLL currently$38 (will drop to $30) $25
Marketby-Price 30 16
MarketBook 50 26
Alpha®® Top-of-Book 15 7.5
Top Five 18 9.5
Price Depth 28 145
Full Book 48 24.5
Puré*?2° Level 1 10-12
Level 2 14-18
Omega Top-of-Book 2.85
Depthof-Boo k*® 2.85
Chi-X Canad&’ Level 1 15
Level 2 30
CNSX*® Levels 1and 2 9-10

20chiX Canada which was the last lit marketplace providing market data free of chamge recently announced

that effective February 1, 2011 it will start charging fees for its market data.

2! The fee schedule reproduces the fees advertised by each of these trading vemaeseNss, for the TMX
subscription to Level 2 data requires prior subscription to Level 1 data. This is not the case for AlphaP e

or Omega. A subscription to Alpha, CKi Canada, and Pure Level 2 data includes Level 1 data and there is no
requrement to subscribe/pay for the Level 1 product. In turn, Omega currently has a fee for Level 1 data and
Erovides Level 2 data at no cost to everybody that purchases Level 1 data.

2 Data distribution, license, connectivity, and rale usagepased feesapply. For the TSX Level 1 Data
(TLL/CL1 product) the table shows the current price and the price effective April 1, 2012 as announced by a letter
from TMX Datalinx to its subscribers.

23 Alpha currently has a discount on its subscriber fees. The disabéegds on the table. Feed fees for data users
and distributors apply.

24TsXand TSXV data is bundled by GXi Omega, and Pure.

25 pyre works on a suggested price schedule where Pure charges its redistaipuiterghat’s not made public and
redistribtors, in turn, decide how much they charge their users. The ranges provided in the table are the ranges that
distributors are currently charging their consumers.

26 pepthof-book data for Omega is currently subject to a fee holiday.

27chiX Canada currentlprovides its market data at no cost. However, on December 20, 2010 it announced to its
trading participants that it would start charging for market data according to the price schedule above which will be
effective on February 1, 2011.

28 CNSX, as Pure, wik on a suggested price schedulde ranges provided in the table are the ranges that
distributors are currently charging their consumers.
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Sources: TMX Group:|httg://wvvw.tmx.com/en/?df/SubscriberDataRawiﬁwinCanada.gglf Alpha Trading:
[http://www.alphatadingsystems.ca/alphaportal/tabid/532/Default.asPure Phone conversation with Pina De
Santis, Corporate Development Advis@NSX markets fee schedule and Bloomberg information on market data
product pricing Omega:|http://omegaats.com/fees The ChiX Canada fees were announced by email
correspondence to their trading participants on December 20, 2010. The rest of the feesrieeezian November

1, 2010.

Alpha has several types of market data fees. Firstetises fee per user, although non

professional users can currently access for free. Second, there are feed fees for data users and
data distributors, including a primary feed fee and a discount for each additional feed. Alpha
provides data coverage for aécurities listed on the TSX and TSXV at the following four levels
of aggregation: 1Alpha Top-of-book, which has the best bid/ask price and aggregate volume; 2)
Alpha Top Five, which provides top 5 price levels with volumes aggregated by pricélpBa
Price Depth, which aggregates depttbook volumes by price; and &pha Full Book, which
provides all public order and trade information. Alpha’s prices for professional users range from
$15 for topof-book data to $48 for thefull Book product for trades on TSksted securitie$®
For securities listed on the TSXV, the product prices range from $7.5 to $24.5, respectively.
Alpha’s Level 2 data products include Level 1 data at no cost.

ChiX, Omega, and Pure have a simplified fee stmacthat consists solely of user fees
(no distribution or feed access fees). Pure charges a monthly user fee for Level 1 and Level 2
data, for both trades on securities listed on both the TSX and TSXV. The prices for these
products are $12 for Level 1 andl8$for Level 2. Pure’s Level 2 pricing includes access to Level
1 market data. Pure also charges fees for itspmofessional users. In turn, Omega charges a
monthly fee for Level 1 of $2.85 per user but its full deptbook is currently subject to aefe
holiday. Omega offers no separate pricing for -poofessional users. G Canada has also

announced a simplified fee structure, of a Level 1 fee for professional users of $15 and a Level 2

2% Alpha offers their market data products at a discount at least for the year 2010.
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fee of $30 (Level 2 users would receive Level 1 data at nd.c@hiX Canada’s market data

product will remain free for neprofessional users.

Table9

Non-professional per-user monthly fees for market data pr oducts from Canadan trading venues (December
2010).

Fees
Trading venue Product name TSX TSXV
TMX %0 TLL/CLL $6 $25
Alpha Top-of-Book free free
Top Five free free
Price Depth free free
Full Book free free
Pure Level 1 2423
Level 2 18
Omeg&? Top-of-Book 2.85
Depth-of-Book 2.85
Chi-X Canada Level 1 free
Level 2 free
CNSX Levels 1and 2 2.02°3

Sources: TMX Group:|http://www.tmx.co m/en/pdf/SubscriberDataRateithin Canada.pdf Alpha Trading:

http://www.alphatradingsystems.ca/alphaportal/tabid/532/Default}ad8N8 X markets fee schedule and Bloomberg
information on market data product pricirigetrievedDece mber 1,72010.

Finally, CNSX also charges for market data for CNIisted securities. It bundles Level
1 and Level 2 data into one data product, charging professional users $10 per Naonth.

professional users of their market data product are also charged a fee

30The TMX Group only provides topf-book data at noprofessional user prices.

31 The fee for norprofessional is $2.40 US. It was converted to Canadian dollars using an exchange rate of 1.01
CAD/USD.

32 Omega’s website does not list separate fees for profes sional and nosprofessional users, but rather lists one flat fee

of $2.85. Omega’s Raymund Tung and Michael Bignell say that as far as they know they have no non-professional

users.

33 The fee for nomrofessionalis $2 US. We used the same exchange ratéhasfootnote above.
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3.1.2SUBSCRIPTION RATES TO'HE DATA PRODUCTS

Subscription rates to these data products vhaikle 10 presents a summary of results on
subscription rates for a sample of financial industry participants that are membersiéfGhe
We surveyed all 183nancial firms that are members of the IIAC. We received responses from
19 financial firms regarding detailed subscriptions to each of the data products. Although the
response rate of the survey was about 10%, the institutions that provided information o
subscriptions spanned all the subcategories of IAC membership: smaljiz@jcand large firms
andbanks. Table 1@resents the sum of aiiterrogation devices or access poifithat receive
each of the data products in the firms that responded teurwey.One must exercise caution in
using the survey results to make inference on general subscription rates for Canadian securities
data products, since our sampigEght not be a representative sample of all users of these
products. Nevertheless, inligof the scarcity of public data on subscription rates to each of the
data products, our survéya first attempt in analyzing subscription patterns.

Our survey revealshat while all firms subscribeto data from the TMX Groupsome
firms subscribeboth to data from the TMX Group aridbom the ATSs.Typically, investment
advisorsrely heavilyon TMX Group dataywhereaslata products from the ATSs arestly used

at the point of execution of trades.

%The interrogation device or access paiefinition can be broadly interpreted as meaningibseriber (person).
However, trading venuesharge a person for multiple subscriptions if he or she is viewing the data in different
applcations. That is, the same subscriber viewdaga in a quotation system, an order management system, and a
risk management systemwould be required to pay for the same information three times.
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Table10

Surwey results on subscription infor mation from 11AC members. Total number oficcess pointby data product
for the 19 firms that responded the survey.

Total

number of

Trading Venue Product access points
TMX: TSX data TLY/CLL 9864
Marketby-Price 2309

MarketBook 1940

TMX: TSXV data TLY/CLL 7042
Marketby-Price 1588

MarketBook 1063

Alpha: TSX data Top-of-Book 1953
Top Five 54

Price Depth 869

Full Book 530

Alpha: TSXV data Top-of-Book 665
Top Five 36

Price Depth 46

Full Book 246

Pure: TSXand TSXVdata Levell 1054
Level 2 780

Omega: TSX and TSXV dat: Top-of-Book 754
TMX: Outside Canad¥® CEG 1033
TSX Marketby-Price 7

TSX MarketBook 66

TSXV Marketby-Price 12

TSXV MarketBook 45

Source: Survey on subscriptions for IIAC members

In summary, severdlanadian marketplaces charge fees for their market data products.
Out of all firms that responded, if a firm purchases equity market data at all it purchases data
from the TMX Group®® Some purchase data from the ATSs as well. A single user subject to the

best execution and best price obligations currently spends a minimum of $182.85 dollars a month

35 One of the firms that responded provided information reipgrits subscriptions from abroad for data from the
TMX Group. Since TSX and TSXV tepf-book data is bundled for ne@anadian subscribers and there are pricing
differences for Canadian and n@anadian subscribers, this disaggregation is preserved isutmenary table
aboveThe last five rows on the table refer to subscriptions outside of Canada.

3¢ One firm that answered the survey was a commodities firm and therefore did not receive any equity market data.
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on market data to trade TSléted securities and $122.35 for TSXigted securities! With the
$8 price reduction on TSX Level 1 data scheduled for April 122@1single user subject to the
best execution and best price obligations would spend a minimum of $174.85 for market data on

TSX-listed securities.

3.2FURTHER EVIDENCE OF INELASTICDEMAND FOR DATA

Brokerdealers are required by regulation to purchaseket data, but other financial
market participantsnot bound by the best execution and best price obligatiag,also have a
need for detailed data products. Tokbook data, for example, may not be sufficient émme
investors because decimalizatioithe TSXhas led to smaller depth at the NBB& foundby
Huson, Kim, ad Mehrotra (2006)Consequentlyinvestors may wish to have access to depth
of-book dataWe examine how often retail order sizes exceed the NBBO size and whether retail
investors adjust their order submission strategies based on market conditions.

Table 11 compares the sizes afl Canadian retail ordersnarket orders and marketable
limit orders®® Panel A shows that there we827 market orders an@7,304 marketable limit
orders submitted beten 9:30 AM and 4:00 PMnoOctober 262010. The overall avage
(median) order size wak066 (785 shares. Marketable limit order sizes areawarage, larger
than market order sizes. This result is consisteith Peterson and Sirri (2002) who find that
marketable limit orders are used proportionally more often for larger orders.

Panel B shows that about%0of retail orders (market andarketable limit) encounter

insufficient NBBO size when they are submitt&hnel B also shows that marketable limit

37 For TSX data, the $182.85 is obtained by sunynthe prices for TL1/CL1 and Markebook by the TMX Group to

the price of the deptbf-book products produced by Alpha, Pure, Omega, andXClanada. The analogous
calculation is used for TSXV data.

38 \Whereas market orders are to be executed immediatedyregnt market prices, limit orders specify prices at
which a security should be bought or sold. For example, a limit order may instruct the broker to buy a stock if the
share price falls below a given threshold.
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orders encounter insiidient NBBO size more ofter10.5%) than market orders 113%). This
result is also consistent with Peterson and £002) who find that marketable limit orders are
used more often when the order size exceeds the quoted depth. In other words, some retalil

customers are actively monitoring market conditions to optimize their order submission
strategies.
Table11

Comparison of retail or der sizes toNBBO sizes for October 26, 2010%.

Panel A: Summary statistics for retail orders

Or der size (shares)

Number of
Or der type orders Median Awer age
Market orders 927 300 1,369
Marketable limit orders 27,304 800 4,157
Market and marketable limit orders 28,231 785 4,066

Panel B: Retail order sizes compares to NBBO sizes

Percent of or der s encountering:
Sufficient NBBO Size

Or der size Or der size Or der size
< = >
Or der type NBBO size NBBO size NBBO size
Market orders 4.6% 84.0% 11.3%
Market limit orders 2.1% 78.4% 19.5%
Market and marketable limit orders 2.2% 78.6% 19.2%

Source:FIDESSAorder manage ment system platform.

If retail customers who are not actively monitoring market conditions submit orders
larger tharthe quoted size in the NBBO, thaye not receiving a quoted price for their entire
order. Typically, these retail customers receive multiple trade confirmabonseir original

order, reflecting the executing broker’s need to divide up retail orders to execute against the

39 The numbers in the table reflect marketiers and marketable limit orders submitted between 9:30:00 AM and
4:00:00 PM. The size of a buy order is compared to the size of the NBBO ask (offer) at the time the order was
submitted. The size of a sell order is compared to the size of the NBBO bid.
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smaller and changing NBBO. For retail investors who choose to monitor for best execution,
depthof-book data is necessary to see the prieg thre likely to receive foabout 2% of

their orders. Consequently, access to depfthook data is a necessity f@n important
fraction of retail investors.

Combining all of the factors-ie. the TMX Group’s dominant position which
translates int@crossthe-board subscriptions to the TMX Group’s data and the sophisticated
investas’ need for depth-of-book data yields a situation in wiih the demand for proptary
marketdata sold by th&MX Group is “inelastic.” The regulators’ best execution and best
price obligationsare further reasons why market data produced by fringe ATSs may also
enjoythe benefits ofin “inelastic” demand curve. Price elasticity of demand is an economic
measure of how much the quantity demanded responds to a chgmge.irEconomists say
that demand is “inelastic” when the quantity demanded responds only slightly to changes in
the price. Inelastic demand is common in markets with no comparable substitutes under the
conditions described in Sectiorebove.

If producersknow the demand elasticities of their customers, producers can engage in
monopoly pricing power that allows them to charge prices equal to theiomers’
“willingness to pay.” In the case of marketdata, many brokedealershave annelastic demand
curve. The inelastic demand fararketdata, combined with the lack of comparable substitutes,
suggests thathe TMX Group haghe ability to engage in monopoly pricirfgr market data
covering TS Xlisted securities. A similar detailed economic analysis wdeldheeded to arrive
to similar conclusions for the TSXV. We have focused on the B8Xe it is the major

exchange in Canada.
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4. MONOPOLY PRICING POWER

Economists looking for reatorld examples of firms with considerable monopoly pricing
power find theyare not typical. Because few goods are truly unique and the demand for most
goods is somewhatadtic, at least in the longin, it is usually quite difficult to find evidence of
substantial monopoly power. However, the previous two sections have shown that there are no
comparable substitutes for the exclusiarketdataproductsand that the demand for this data is
relatively indastic. In general, firms have no choice but to subscribe to data products from the
TMX Group, given the concentration of trading activity on the TMXe new ATSs alsbe nefit
from inelastic demand at the point of execution of trades givebéktexecuion and best price
obligations.

Taken together, these conditions provide an excellent opportunityddcetplace go
exploit their monopoly pricing poweln this section, we appeal to economic theory to establish
the trading venu€sability to exert this power, and then we provide direct evidence of their

monopoly pricing behavior.
4.1 MONOPOLY PrICING POWER BEHAVIOR BY THE DOMINANT EXCHANGES—
EcoNoMIC THEORY

In perfectly competitive markets firms compete with each other by decreasing their prices
until price equalsmarginal cost. That is, in theory, in a perfectly competitive equilibrium, firms
breakeven anddo not make a profitOn the other extreme, a monopolist is able to keep prices
above marginal costs. Hencesmnple definition of monopoly powes the ability to set price
above marginal cost. One wé&lhown measure of monopoly power is the Lerner Indexyhich
measures the difference between the price of a good or service and its marginal cost, expressed

as a proportion of the price:
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where P is price andVIC is marginal cost. The Lerner Index ranges in value from 0 to 1. A high
value of the Lerner Index indicates a high degree of monopoly power.
Underthe assumption that a firm (ea marketplacgis a profit maximizer, it can

beshown that the Lerner Index yields the following useful relationship:

P n

P-MC 1
L= =

wheren is the absolute value of the elasticity of demand. Markets characterized by large demand
elasticities result in a low value for the Lerner Index, which implies little monopoly g8wer
Relatively inelastic demand results in a high value for the Lernerxindhich implies large

monopoly powef!

In the previous section, we established the fact that the demanchaiiket data is
inelastic Thus, exchanges can, in theory, exert monopoly power over the price of their exclusive
market data by charging a high nkeup in price over marginal cost. We now move from theory
to evidence.

4.2 MONOPOLY PRICING POWER BEHAVIOR BY THE MARKETPLACES— EVIDENCE

In practice, obtaining accurate and precise data on the marginal costs of producing a
particular good or service (i.eecurities market datag extremely difficult.Hence, calculating
the Lerner Index is usually an impossible tasktHeory,there are reasonable alternatives for
assessing levels and trends of marginal costs, such aagaveariable costs or logn

incremental costsNeverthelessthe financial data available for the TMX is not disaggregated

“°The larger the value of the smaller the valueii/and therefore the lower the valuelof
*1 The smaller the value of, the larger the value §/and therefore the higher the valuelof
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enough to single out the costs @gated to market data producturthermore, we do not have
access taletailedfinancial information for the remaining marketplaces in Canada, as they are
not publicly listed and do not make th&icome statemengsublic.

However, a comparison of market dd&esand information on profit margins for a
market that is likely to experience similaends in technology costprovides evidence thathe
TMX Group isin fact usingts monopoly power tats advantage.

Table 2 presers historical professionaisermonthly fees for data products produced by
the TMX Group from 2003 onwards. The table shakat TS XLevel 1 or top-of-book data has
increased in price by about 27% in the past eight yé&arshe largest data consumers as is
explained in detail in the following paragraphimilarly, in the same time period the fees for
Marketbook, which providedepthof-book data, have increased%knd 8% for data on the
TSX and TSXV, respectively.

It is important to notethat until recently,the TMX’s Level 1 data for TSXlisted
securiteswas based orinterrogation devicetiers. Historically, the larger thenumber of

interrogation deviceshe lower the pedevice fee due to volume discounting. Theseingtiers

were eliminated in 2010, when the consumers with the lowest number of access points

experienced a drop fees. Hence, smaller consumers of Tidata (less thanQQO0 interrogation
devices) now pay the same monthly fee as the largest conslipeustil then and at least since
2003, each interrogation device tier experienced increases in prices year aftdhgehistory
of pricing by tier is suo that if we compare the 2003 and 2010 pricing schedules, only those

consumers with -B interrogation devicegxperienced a drop in fees ($40 in 2003 and $38 in

2010). All of the remaining customers experienced an increase in fees of up to $8 (those with

500+ interrogation devicgzaid $30 in 2003 and $38 in 20160r puposes of theomparisorin
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Table 2, we reviewed the lowest price for TS>vel 1 in effect at the timethat is the price
charged for the largest customers.

After months of negotiation ith the IIAC, the TMX Group has announced two
consecutive reductions in prices for TSX Level 1 data. The prices and their effective dates are on
Table 12.However, there have been amnouncedeductions forother market data products
such aglepthof-bookdata forTS X- listed securities or market dafta TS XV-listed securities.

The other Canadiamadingvenues started their operatianghe past couple of yeaasd
either they started charging fees in the past yethieofees for their data @ducts hae remained
static during their two years in operatidfence,there is no historical data for other Canadian
marketplacesFees will befurther analyzed in the next section, which compacesent fees

across Canadian and international markets.

Table12

Historical fees for TMX Group’s market data products 2,

TSX Level 1 TSX MarketBook TSXV Level 1 TSXV Marketbook
2003 $30 $5 $25 $24
2004 30 45 25 24
2005 32 48 25 25
2006 34 48 25 25
2007 36 50 25 26
2008 37 50 25 26
2009 38 50 25 26
2010 38 50 25 26
2011 32 (effective October: 50 25 26
2012 30 (effective April 1) NA NA NA

Source: TMX Group Subscriber Data Rates Announcemedase that to purchase deptlftbook data from the
TMX one must also subscribe (and pay) for Level 1 data.

Panels A, B, and C ofable B3 show that fees paid for tepf-book data for USisted
securities have remained constant since 1994 until tddayurthermore, Panel D uses

information cited onseveralSecurities and Exchange Commission (SEC)xshowthat even

42 As explained in detail in the text before 2010, the TSX Level 1 data had a tiered fee schedule. The numbers in the
table refer to the lowest price at each of the time periods.
43| ater sections of this study describe the market fodisk®d securities irmore detail.
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holding prices of tof-book data constanthe network’ gross profit margins have been
increasing since 1994 until 2004. If we focus on network revenue in the decade from 1994 to
2004, we can conclude that revenues are increasing due to incrieasks number of
subscribers, sincprofessional user fees remained cons&t nonprofessional user fees and
perquery feesvere substantially reducéd The increase in the number of subscriblesis not
triggered anncrease imetwork expenses. In faexpenses for Networks A and B dropped from
1994 to 2004. Expenses for Network C incredssd than 3%rom 2003 to 2004 (we don’t have

access to more data detwork C’s expenses)ln anycase,revenues have increasatia faster

pace than expensés each of the network€sross profit margins, calculated as

Revenues — Expenses

Gross profit margins =
/ g Revenues

have increaselly 8.2% for Network AMarket topof-book data revenues in the United States
were US $43 million dollars while network expenses were a mei@ $40 million in 2004.
Network revenues were roughly ten times expengdgoughthese network expenses do not
include the technology costs incurred by the individual exchanges in reporting their idorma
to the network processgyrit is plausible that théechnology costs incurred by the exchanges
have folloved a similar path asetwork expenses. Hencehile it is impossible to compute
profit marginsfor the USgiven tha full cost data is not publidhere is evidence thgtossprofit
marginsfor the networkdhas been increasy andthis may extend to overall data costs.

With regards to historical prices for depthbook products in the US, Tablel Shows
that fees for four out of five depthf-bodk products for the major exchanges have also remained
constant. The only exception is NYSE’s OpenBook which covers NYSE-Ilisted securities.

OpenBook was introduced in 2001 at a price of US $50. In 2006, NYSE increased the price of

44 SEC. Regulation of market information fees and revenues. Release4@288. File No. S2899. Available at
http://www.sec.gov/rules/conceptf32208.htm .Retrieved November 9, 2010.
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Openbook from $50 to $60.he document presenting the increase in fee for SEC review states
that in 2005 NASDAQ had introduced its TotalView product for NASDASPed securities at

USS$ 70. The NYSE argued that its OpenBook product was in many ways similar to NASDAQ’s
TotalView.** In any case, the main finding of the earlier SLCG study on securities market data
pricing in the US is that the NYSE has monopoly pricing power over market data products
covering NYSElisted securities, while NASDAQ has monopoly pricing power over markat dat
products for NASDAQIisted securities. Hence, it is not particularly surprising that the NYSE

increased the price of its OpenBook product by 20% without any evidence of increasing costs.

%> SEC. Release No. 383585, File Nos. SRIYSE200443 and SRNYSE-200532. Available at
[http://www.sec.gov/rules/sro/nyse/2006/38585.pdf Retrieved January 6, 2011.
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Table13

Historical fees and financial information for Networks A, B, and C for top-of-book data for US-listed
securities. Values arein US ddllars.

Panels A and B are from the Consolidated Tape Association (CTA), which oversees the disseminatietingd real
trade and quote information in the New York Stock Exchangk Aamerican Stock Exchangieted securitiesThe
current participants include the BATS Exchany&SDAQ OMX BX, Chicago Board Options Exchange, Chicago
Stock Exchange, EDGA Exchange Inc., EDGX Exchange Inc. Financial Industry Regulatory Authority,
International Securities Exchang@ASDAQ Stock Market, National Stock Exchange, New York Stock Exchange,
NYSE AMEX, NYSE ARCA,NASDAQ OMX PSX.

Panel A: Professional user paevice monthly fee for Network A (NYSHsted securities)

No. of devices 1994 2010

1 $127.25 unchanged
2 79.50 unchanged
3 58.25 unchanged
4 53.00 unchanged
5 47.75 unchanged
6to9 39.75 unchanged
10to 19 31.75 unchanged
20 to 29 30.25 unchanged
30 to 99 27.590 unchanged
100to 249 26.50 unchanged
250to 749 23.75 unchanged
750to 4999 20.75 unchanged
5000 to 9999 19.75 unchanged
10,000 and up 18.75 unchanged

Panel BProfessional user pelevice monthly fee for Network B (AMEXisted securities)

1994 2010
Members Last Sale $13.60 unchanged
Bid-Ask 13.65 unchanged
Non-Members  Last Sale 14.60 unchanged
Bid-Ask 15.60 unchanged

Panel C is from the UTP plan which oversees the dissemination ofimealtrade and quote information in
NASDAQ-listed securities. The current participants inclullenerican Stock Exchange, NYSE Arca, BATS
Exchange, Boston Stock Exchange, Chicago Boardio®ptExchange, Chicago Stock Exchange, International
Securities Exchange, FINRA, National Stock Excharg®@SDAQ Stock Market, New York Stock Exchange and
NASDAQ OMX PHLX.

Panel C: Professional user pvice monthly fee foNetwork C-also known a$unlisted trading privileges” UTP
Plan(NASDAQ-listed securities).

1994 1998 2010
Levell/Last sale $19.00 20.00 unchanged
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Panel D Financial information for Networks A, B, and C

Network A Network B Network C
1994 Rewenues 88,961,000 72,351,000 62,046,000
Expenses 12,796,000 4,180,000 46

Gr oss pr ofit margin 85.6% 94.2% -
1998 Rewenues 143,729,000 99,248,000 128,500,000
Expenses 18,494,000 5,013,000 -

Gr oss pr ofit margin 87.1% 94.9% -
2003 Rewenues 171,462,000 99,179,000 153,686,000
Expenses 9,322,000 3,508,000 25,470,000

Gr oss pr ofit margin 94.6% 96.5% 83.4%
2004 Rewenues 165,588,000 103,901,000 164,565,000
Expenses 10,317,000 3,921,000 26,196,000

Gr oss pr ofit margin 93.8% 96.2% 84.1%

Sources: Historical datan feesfor 1994, 1998, and 1999 from the SEC’s Concept Release No. 34-42208 available
at|http://www.sec.gov/rules/conceptt3®208.htn Current dateon feesfrom the CTA September 1, 2010 plan

available at  |http://www.ny xdata.com/CTA and from the UTP available at
http://www.nasdagtrader.com/Trader.asp X7l Financial information for 1994 and 1998 is from
http://www.sec.gov/rules/conceptt32208.ht Financial information for 2003 is from

http://www.sec.qov/rules/proposed;39325.htni Financial information for 2004 is from

http://www.sec.qov/rules/final/3%81808.pd}. Retrieved November 9, 2010.

Table14

Historical feesfor depth-of-book data for US-listed securities. Pricesarein US ddlars.

Exchange and Year of Price at Year of price Current
pr oduct name Coverage introduction _introduction change price
NASDAQ TotalView NASDAQ 2005 $70 - unchanged
NASDAQ OpenView NYSE/AMEX 2004 $6 - unchanged
NYSE OpenBook NYSE 2001 $50 2006 $60
NYSE Arcabook CTA Plan and ETF 2006 $15 - unchanged
NYSE Arcabook NASDAQ UTP Plan 2006 $15 - unchanged

obtained from the SEC’s Proposed Rule Changes available at

gov/rules/sro/nasd{38304.pd

Sources: The historical data was
http://www.sec.qov/rules/sro/nasd/34869.pd http://www.sec.
http://www.sec.qov/rules/sro/345138.ht http://www.sec.qov/rules/sro/nyse/2006/33585.pd
http://www.sec.gov/rules/sro/nysearca/2006E68952.pdf. Retrieved on January 14, 201Qurrent data fees come
fromthe exchanges websites.

4® The financial information for Network C included only network revenaes distributions but not network
expenses. This may be because in both 1994 and 1998 there was only éfeSidparticipant in the Nasdaq/UTP

plan that received a distribution, the Chicago Stock Exchange (CHX). The distribution to CHX was of US $100,000
in 1994 and US $412,000 in 1998. Although we could not confirm it, perhaps NASDAQ absorbed all the network
expenses.
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If we assume that technology costs of compiling and distributing data feeds in the US and
Canada have followed a similar trensle can conclude that the TMXrossprofit marginson
market data products have beiacreasing(market data evenue numbers in FiguresBow that
in fact the increases iMX market data fees have come with increases in market data revenue)
Furthermore, if we assume that the technology costs incurred lyStbexchangesn reporting
their market data to the networks is similar in size to the networks’ expenses of compiling and
distributing the market datahén we can conclude thite business for tepf-book data in the
US has largeorofit margins In summary, if the eruser costs of distributing market data in
Canada and the US are similar, then data on subscriptiorfoleesth countriesand financial
information forthe US networkssuggest thaTM X’s margins in the data business are significant
and have been widarg. There is legitimate concern to question whether dscalating fees
charged for TMX market dataare fair and reasonable to market participants and whether a
similar increasein prices would have occurred if the TMX did not hold a dominant position in
the trading of Canadian securities.

The historical comparison shows that while the vast majority of market data product fees
have remained constant in the US with the exceptioonbf one product (Tables 13 and 14)
market data costs in Canada have besimg. First, TMX data products have experienced
increases in fees from 2003 until 2010 (Table, £2gn considering the recent announcement of
a price reduction in the Leveldataproduct for TSXlisted securitiesSecond, the emergence of
new trading fatforms, all of which are charging for market data, has also increased the burden of
market data costs for Canadian financial market participants.

Recently the TMX has announced a tatep drop in prices for Level 1 data on securiies

traded on the TSXTable 2). The announcement comes after months of negotiation with the
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IIAC, further highlighting that the $30 to $38 increase in price that occurred fromtaaBL0
was not a consequence of rising technology costs. InsteadMKXeGroup’s historicalpricing,
as well as the analysis that follows, suggeststtijTMX Group is using its monopoly power to
set prices.

The recent reduction in price for TSX Level 1 data is a step in the right directioseds it
the price for the TSX Level 1 product back to its 2003 level. Neverthesiedfg the price back
to its 2003 levetloes not account for the reduction in market share that3heh#@s experienced
since thenSubscribers that need twbserve market da from all marketplaces to compiyith
best execution and best price obligatiovisuld still be paying multiple times what they paid in
2003 for market datd&ven with theTMX price reluctionscheduled for 2012, $174.85 a month
providesprofessionaldata subscriptions from all marketplaces for Tdidted securities$80
paid to the TMX Group while the rest goes to the ATSs. BackOdB82the new ATSs did not
exist. Hence, professional subscribers spent a total of $75 on market data felisTE®IX
securities, all of which was paid to the TMX Grougimilarly, subscribers tanarket data for
TSXV-listed securitiecurrentlypay $122.35 a month to comply with best execution and best
price obligations, out of which $51 is paid to the TMX Group.2003, the totacost of
subscribing to market data on TSXMted securities was $49 a month, all of which was paid to
the TMX Group.

In summary, the costs of complying with best price and best execution obligations have
more than doubled since 2003. This is due it parthe TMX Group raising its market data
prices despite its shrinking market sharEhe remaining portion of the increasing burden of

complying with regulation is due to the ability of the new ATSs to charge for market data.
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5. CANADIAN AND INTERNAT IONAL EXCHANGE’S MARKET DATA

REVENUES ANDFEES

This section provides a comparison of Canadian and other world exch8pgesically,
we compae revenues and fees for market data first within Canadathedd weextend the
analysis to foreign exchanges. It would have been ideadotmpare costs related tahe
production ofmarket databut international exchanges do not disaggregate costs in such a way
that allows identifying which costs are related to the cadabbn and distribution of market

data, and which costs correspond to other aspects of their operations.

5.1 MARKET DATA REVENUES AND COSTSIN CANADA

Financial reports are not publicly available for Canadian ATSs. Hence, this section will
focuson statisics of theTMX Group. Toward the end of this section, we will exploit the results
of our survey on subscriptions to obtain an estimate of total market data revenue for Canada
under some assumptions.
5.1.1EVIDENCE FROM THETMX GROUF S ANNUAL REPORTS

The TMX Groups 2009 annual report reveals that its revenues ffomarket datd
amount to $46 million which is about 26% of yearly revenudhe remaining sources of
revenue are“listing fee revenue and other issuer servicascounting for 26%;trading,
clearing and related revenugs42%,; and“technology solutionsto market participants and
“other business service$%.

Figure 7 shows the reliance of the TMX on market data revénube first semester of
2010 market dataccounted fombout27% oftotal TMX revenues, up from 28 in 2005. This
increase in the fraction of revenues from market data occurred despiteractiorof about6%

in the number of professional and equivalent-tea¢ market data subscribefrom 20 until
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2009 The reductio in subscription rates walle to the decreased employment in the financial
servicesgiven theharsh economic conditions following tlggobal effects of thaJnited States
financial crisisthat started in2007.%’ In the meantimeannual growth rate of markelata
revenues was still about 8 m 2008 to 2009contributing to an average growth rate just under
22% for the last four years.

The TMX was able to sustain positive growth in its market data revenues despite lower
subscription rates by diversifyings market data business to include additional services and by
imposing repetitive hikes in the prices charged for market data, as showniearabie 12

Figure 8 compares market data revenue and number of professional user subscriptions
from 2004 to P09 for the TMX. The left axis measures market data revenue (plotted on the
bars), while the right axis measures the number of professional and equivalgimheecasers
(plotted on the line). The TMX’s strategy to maintain positive growth in market data revenue
despite a contraction in its subscription rates was documented in the TMX Group’s annual
reports. In recent years, the TMX has diversified outside of core market data, odigalitignal
information products such as foreign exchange and fixedmacteeds, Canadian Press News,
and coelocation offerings available at an additional cost. These sources of revenue are also
included in the TMX Group’s market data revenue aggregate. In addition, four consecutive
annual reports issued from 2006 to 200yamced changes in the price structure of market data

fees that would lead to increases in market data revéfiues.

4T TMX Group Inc. 2009 Annual Repdttp://www.tmx.com/en/pdf/TMXGroup009AnnualReport.plifp. 29.
Retrieved October 26, 2010.
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http://www.tsx-group.ca/AnnualReport06/EN/analysis/3e.html
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http://www.tsx-group.ca/AnnualReport08/pdfs/TMX_ANNUAL_08_ENG.pdf
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Figure7

Break-down of Revenues for the TM X (2003- fir st half of 2010).
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http://www.tmx.com/en/investor_relations/financials/annual_reports.html

Figure8

Market data revenue and professional subscriptions for the TMX Group-iB)
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Source: TMX Quarterly and Annual Reports, available at

|http://www.tmx.co m/en/investorelations/financials/annual reports.hfiRetrieved October 26, 2010.

Figure 9 is a chart of market data revenue for the TMX Group in 2009. The chart was
taken directly from the annual report as the TMX Group does not publicly disclose the
underlying numbrs. A brief explanation of each of the components is as folld®anadian
Exchange Group Level 1 correspondgévenue obtained from equityarket data users outside
of Canada. TSX Level 1, TSX Level 2, TSXV Level 1, and TSX Level 2 correspond to revenue
obtained from Canadian users of equity market data. The TMX also provides market data on
fixed income securities and derivatives. DBilivery Solutions refers to the revenues from co
location services as welas TMX-Net which provides connectivity to financial market

participants in Chicago and New York. The remaining revenues come frofprotesional
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users, third party datahich corresponds to revenue from the TMX’s Information Processor, and

the online pdal where people can access historical data

Figure9

Break-down for market datarevenue of the TMX Gr oup in 2009

2009 market data revenue of $146.0 million

Fixed Income Canadian Exchange
Group Level 1

Data Delivery Solutions

Derivatives TSX Level 1
3 Party Data

Online/Historical/Other
Non-pro Usage TSX Level 2
TSXV Level 2 TSXV Level 1

Source: Figure from the TMX 2009 Annual Report.
[http//iwww.tmx.com/en/investor_relations/financials/annual reports]Retrieved October 26, 2010.

Equity datafeeds usage and subscription revenues for 2009 were $102 million or 18.3%
of TMX Group revenues of $556 million. The $102 million in equitgrket data corresponds to
the sum of Canadian Exchange Group Level 1, TSX Lev@EX Level 2, TSXV Level 1, and
TSXV Level 2, fromFigure 9, as well as the dafeed revenues captured as part of the Data
Delivery Solutions.In total, market data revenukat spans all security types (cash equity,
derivatives, and fixed income) but still excludeslooation and network services (which are
bundled in the raw number provideathe TMX annual report) added to $137 million or 24.6%
of TMX Group revenues @556 million.*°
5.1.2EVIDENCE FROM THE SUR/EY ON SUBSCRIPTIONS

We can use our survey results to estimate total market data revenue in @gnada

multiplying the total number of subscribers for each of th@groducts (from Table 10y the

% The information on this paragraph was picted through email correspondence by Eric Sinclair from the TMX.
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product feg(from Table 8)to arrive at the total amount spent on securities market data by the 19
firms that responded to our survébout 88% of the total amount spent on market data by our
sample of firms goes to the TMX Group, while the remaining 12% goes to TBes.Af these
percentages hold, not only for our 19 firm sample but for the universe of all consumers of
securities market products from Canadian trading venues, then we could conclude that the
market forequitymarket data is about $& million, with $102million going tothe TMX Group

and about $14million to the ATSS° If we add the TMX Group’s $35 million in market data
revenue for derivatives and fixed income securities, we arrive at a t@abafmillion dollars in

market data revenue, $137 milliggoing to the TMX Group and about $14 million to the

ATSs>?!
5.2 INTERNATIONAL COMPARISON OF MARKET DATA REVENUES

An international comparison of the reliance of exchangenpanies on market data
revenueprovides further evidence thabhe TMX is charging hig fees for itsmarket data
products Unfortunately, thelack of financial information for the ATSs does not allow us to
extend our analysis to the ATSs.

Table 15lists information on the reliance on market data revenues for the TMX and nine
major publicly-tradedinternational exchangeompaniesThe reliance on market data revenue is
measured in two ways: 1) the fraction of revenue coming from market data to the total revenue

of each of the international exchange groups and 2) the ratio of market dataere e trading

%0 |n this argument we are abstracting from the fact that the $102 million in revenues for equity market data for the
TMX Group is for 2009 whereas thlrgformationon IIAC members subscription rateswason the survey date which

took place in Novembebecember 2010There may have been changes in subscription rates from 2009 to 2010. It
is likely that financial market participants may have increased their number of subscriptions to the Af@shdur

time period given the ATS’s rapid increase in market share.

1 The ATSs business is different than the TMX’s in the sense that they trade cash equity securities only. Hence, the

ATSs market data is on cash equity securities.
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and clearing revenu¥.One potential problem of focusing only on market data revenue as a
fraction of total revenue is that different exchanges have different business areas. Exchanges that
diversify into areas of business that the TMX Grdsl not activeare likely to havelower ratios
of market data revenue to total revenue, solely because their revenues include more business
areas.For example, some exchanges offer more software and technology services than others.
Such services may resuh higher total revenues and decrease the ratio of market data revenues
to total revenue. Our second measure of reliance on market data revenue, the ratio of market data
revenues to trading and clearing reves)igdesigned to get around this isstdevertheless, this
second measure of reliance on market data revenue has an important caveat: the TMX,
NASDAQ and NYSE do not provide clearing in cash markets. The rest of the exchanges provide
trading and clearing for all their securities and, in most ¢gmésic financial information does
not disaggregate between trading and clearing revenues for each of the security classes. Hence,
this measure may exaggerate the reliscowwenarket data revenod the TMX Groug NASDAQ
OMX Group, and NYSEEuronext Hence, we present both measures as two alternative ways of
assessing reliance on market data.

The TMX Group is one of the international exchange companies that relies the most on
market data revenued/e find that 24.86 of the TMXrevenuein 2009 comes fnm market data,
when we exclude revenue from-taxation and network connectivity services from the raw
market data numbers provided in the TMX Group’s annual report. The NASDAQ OMX Group
comes in second in our ranking with 22.2% of its revenue coming framket data. The
remaining exchange groups’ reliance on market data is considerably lower. The Singapore
Exchange has the lowest reliance on market data with only 5.1% of its revenue coming from data

products.

®2\We thank the staff ahe Ontario Securities Commission for suggesting this measure.
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Table15

Reliance on market data revenues by the major exchange companies. Market capitalization and daily value
traded is also presented to better describe the exchange companies on the table. B¥@9sufoless otherwise
stated.

In US$ millions

Market data Market data revenue

revenue as % of asa %of trading Domestic market Annualvalue
Exchange Company total revenue and clearing revenu¢  capitalization traded
TMX Group™® 24.68% 57.6% $1,676,814.2  $1,239,945
NASDA Q OMX Group™* 22. 2% 68.2% 4,056,714.9 29,684,736
London Stock Exchang@ 17.5% 48.1% 2,796,444.3 3,391,103
CME Group® 12.8% 15.3% - -
NYSE Euronext’ 14. % 36.%% 14,707,186.4 19,766,106
Australian Securities Exchanfe 11.5% 20.4% 1,261,909.3 931,555
Hong Kong Exchangé 9.9% 17.3% 2,305,142.8 1,501,639
Intercontinental Exchan§® 9.5% 11.5% - -
Deutsche Bsrse AEG 9.1% 19.2% 1,292,355.3 2,186,433
Singapore Exchan§é 5.1% 7.6% 481,246.7 245,425

SourcesThe first two columns are ratios computed by the authors usiagdial datdrom the exchange

%3 TMX Group 2009 Annual Report, pp. 32 and 94. The ratio in the first column of data for the TMX is “market

data” revenue ($137 million, which excludes co-location, network connectivity sepds, and other revenue that

make up a portion of the raw revenue numbers for the TMX but that are not strictly market data) as a fraction of
“total revenues” ($556 million). The second column of data for the TMX is total “market data” revenue ($137

million) to total “trading and clearing” revenue ($237 million).

**NASDAQ OMX 2009 Annual Report, p. 54. The income statement items used in our calculations are “cash equity

trading” revenue both in the US and Europe, “liquidity rebates,” “brokerage, clearance and exchange fees,”
“derivative trading & clearing” both in the US and Europe, “market data” revenues and “total revenues.” The
domestic market capitalization and the annual value traded is the sum of these figures for NASDAQ OMX and
NASDAQ OMX Nordic Exchage.

°5London Stock Exchange 2010 Annual Report, pp28€first two columns of data on Table 14 are for the year

that ended on March 31, 2010). The financial statement items used in our calculations are “secondary markets”

trading and clearing revenue andal-time data” revenues, as well as “total revenues.”

6 CME Group 2009 Annual Review, p. 23. The financial statement items used in our calculations are “clearing and
transactions fees,” “quotation data fees,” and “total revenues.”

®’NYSE Euronext 2009 Anual Report, p. 74. The items used are “cash trading” and “derivatives” trading and

clearing revenue, “market data” revenue, “total revenues,” “Section 31 fees,” and “liquidity payments.” The
domestic market capitalization and the annual value tradetharsum of these figures for NYSE Euronext (US)

and NYSE Euronext (Europe).

%8 ASX 2010 Annual Report, p. 83 (first two columns of data on Table 14 are for the year that ended on June 30,
2010). The financial statement items used in our calculations are “cash market” and “derivatives” trading and

clearing revenue, “information services,” and “operating revenue”.

**Hong Kong Exchange 2009 Annual Report, p. 117. The income statement items used in our calculations are
“trading fees and tariff,” “clearing and settlement,” “information services,” and “total revenues.”

%0 |ntercontinental Exchange 2009 Annual Report, p. 98. The income statement items used in our calculations are
“transaction and clearing fees,” “market data,” and “total” revenues.

®1 DeutscheBsrse Group 2009 Annual Report, p. 143. The income statement items used in our calculations are
“Xetra trading fees,” Xetra “clearing and settlement fees,” Xetra “floor trading fees,” revenues from “Eurex”
derivatives, “market data & analytics,” and “total revenues.”

62 Singapore Exchange 2010 Annual Report, p. 92 (first two columns of data on Table 14 are for the year that ended
on June 30, 2010) The income statement items used in our calculations are “securities,” “derivatives,” “market

data,” and “operating revenue.”

59



companiesannual reports. The information on market capitalization and daily value traded is &rd/kfoitid

Federation of Exchanges availablghép://www.world-e xchanges .org/statistics/annual/2p@etrieved on January

14, 2011.

Using our second measure of reliance on market datéinsvéhat market data revenuge
57.6% of total trading and clearing revenfer the TMX By this measure, the TMX Group’s
relance on market data comes in second to that of the NASDAQ OMX Githg.last
exchange group in the rankimgcording tothis measure is again the Singapore Exchange with
market data revenue being 7.6% of its trading and clearing revenue.

It is interesting to note that wve focus on equity market data feeds, usage, and
subscription{$102 million)as a fraction of equity marketsading revenué$ ($119 million)we
arrive at an outstanding 85.4@this number is not on Table 15)hich means that th&MX
collects almost as much revenue from selling market information as it collects on ttading
equity securitiesComparing the TM’s ratio on cash equity securities to the ratios of other
exchange group companies for all securjtidk® ratio ofmarket data revenue to trading and
clearing revenue is considerably higher for the TMX Group than for any other international
exchange congmy?®*

The last of the ten exchange compatiged in our rankingss the Singapore Exchange
with 5.1% of its revenue coming from market data, and market data revenue as a fraction of

trading and clearing revenue being%.

®3The TMX does not do clearing of cash equity markets.

®41t is unlikely that the high reliance of the TMX on market data revenue using our second measure is entirely due
to the TMX not clearing equity marketi§the TM X Group provided clearing facash equity securities, its revenues

from clearing would have to be about 25% of revenues from clearing and trading cash equity securities for its
reliance on market data revenue to decrease to the level of NASDA Q OM X Group’s 68.2%, which places second in

our ranking. Available evidence suggests that 25% is a high ratio for clearing revenue over total clearing and trading
revenueTwo exchange companies provide detailed public information on trading and clearing revenue: the London
Stock Exchange and tHgeutsche Brse Group. In the London Stock Exchange, clearing revenue is about 15% of
total trading and clearing revenue.the Deutsche Brse, clearing in cash markets is about 21% of total trading and
clearing revenue in cash equity securities.
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One qualification to bear in mind is that for both NYSE Euronext A& DAQ OMX
Group, the comparison is complicatbgt the US segments of these exchange compaviidsh
disaggregate liquidity rebates and SEC fees in their financial statements. Both NMSE a
NASDAQ provide liquidityrebates to market participaris attract order flbwand collectand
remit to the SEC fees designed to cover costs of supervision and regulation of securities markets.
If we did not consider liquidity rebates and SEC felkse exchanges’ trading and clearing
revenues as well as total revenue numbersld be inflated. Theneasures of reliance on market
data revenuewould decrease iive did not netliquidity rebates and SE@@es from the revenue
numbers.In our measures foreliance on markedata revenue shown in Table W& have
considered trading and clearing revenue and total revenue net of liquidity payments and SEC
fees.

The fact that the TMX Groupelies heavily on market data revenueben compared to
other major mternational exchanges implies that market data revenue evaluation and potential

regulation may be more valuable in Canada than in the rest of the exchanges analyzed.

5.3INTERNATIONAL COMPARISON OF MARKET DATA FEES

A comparison of fees for Canadian mapdates andmajor international exchanges
places the TMX at the middlef-the-pack. We have data on Level 1 fees for thirteen exchanges.
The TMX Level 1 data for TSHisted securities is more expensive than the analogous data for
eight of the thirteen exchages. Similarly, for Level 2latg six out of ten exchanges provide data
at a lower subscription fee than the TMX. Lastly, for depftbook data, two out ofour
international exchanges provide data at lower fees than the TWéSerankings hold for the

current prices and the prices that will be effective starting April 1, 2012.
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The TMXs fees are higher than those charged by large exchanges like the US portions of
NYSE Euronext and NASDAQ OMX across the different data products. Nevertheless, the
relatiorship between price of market data product and size of the exchange is not a uniform one,
as several exchanges that are smaller than the TMX charge lower fees. The NASDAQ OMX
Nordic exchange’s fee schedule matches the TMX’s fee schedule for TSX-listed secuties the
closest out of the major internatidexchange companies on Table 16

One potential source of complicatiamcomparing fees as in Table ¥oheterogeneity in
the data provided by each of the exchanges. For example, the TMX Level 1 prodU&Xior
listed securities includes index data. Some international exchanges provide their indexes at no
extra cost bundled with their Level 1 data, as the ThMXrently does, others charge their
vendors a license fee that gives them the right to calculagxasdirom reatime information at
no per eneuser cost, and yet another set of exchanges charge pesemndubscription fees for

their index data products.
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Table16

I nter nati onal comparison of market data fees by exchanges. All datain this tableis in US dollars®
Domestic market
Type of data product (monthly capitalization (Dec

Annual value
traded (JarDec

fee per professional user) 2009) 2009)
Level1 Level 2 Depthof-Book (Millions)

TMX Group: TSXlisted®™® 375 67.1 86.8 $1,642,190 $1,225,776
TMX Group: TSX\tlisted 24.7 40.4 40.4 34,624 14,170
Alpha: TSxlisted’’ 14.8 27.6 47.3 - 153 931
Alpha: TSXV-listed 7.4 14.3 24.2 - '
Pure: TSX and SXV-listed 9.9 13.8 - 12,688
Omega: TSX and TSXAMisted 2.8 2.8 - 458
Chi-X CanadaTSX and TSXVlisted 14.8 29.6 - 110,057
CNSX: CNSXlisted securities 9.9 618 59
NYSE Euronext (USY® 23.8 60.0 11,837,793 17,784,586
NASDAQ OMX (US)*®° 20.0 30.0 76.0 3,239,492 28,951,349
NYSE Euronext (Europ€y 82.0 101.5 125.1 2,869,393 1,981,519
NASDAQ OMX-Nordic’* 40.3 779 97.3 817,223 733,388
London Stock Exchandé 426 168.8 2,796,444 3,391,103
Irish Stock Exchandé 20.0 29.0 61,291 35,077
DeutscheBsrse’™ 77.9 94.6 1,292,355 2,186,433
Australian Securities Exchange 44 4 1,261,909 931,555
Bolsa Mexicana 25.0 33.0 352,045 84,255
AMEX "® 27.3 - -
Swiss Exchang@ 15.1 50.4 1,064,687 759,369
Borsa Italiana 16.7 55.6 655,848 885,576
HongKong Securities Exchange 15.5 25.8 2,305,143 1,416,450

Sources: Data on fees comgsm the exchanges’ websites, phone conversations with market data representatives
from these exchangesand Bloomberg pricing schedule famarket data productsThe domestic market
capitalization and dollar value traded come from the World Federation of Exchanddsom IIROC available at

http://www.iiroc.ca/ English/Documents/MarketplaceStatisticsReport_e

n.Rafrieved on January 12, 2010.

®The exchange rates used to convert the data product fees into dollarsU&BECAD 0.99, USD/EUR 1.39,
USD/GBP 1.61, USD/CHF 1.01, USD/AUD 0.99, USD/HKD 0.13.
% The subscriptions fees for Level 2 and depftbook TMX products take into account that to sabibe to these

products one must subscribe to Level 1 market data as well. The data on the table uses the $38 CAD fee for Level 1
data for TSXlisted securities charged by the TMX Group. Updating the table with the $30 CAD fee for Level 1 data

that will be effective on April 1, 2012, the first three cells on the first row wouldUBe$29.6,US $59.2, andJS

$78.9.

®7 The annual value traded for Alpha on the table is for both TSX and TSXV securities.
®8 | evel 1 data fee based on user tier of-Z80 uses. NYSE Openbook is the deptiof-book product and it includes

Level 1 data access at no extra cost.

®9 NASDAQ TotalView is the deptiof-book product.Access to Totalview includes access to Level 2 data at no
extra cost and Table 15 shows that subscription to INAZ's Totalview (NASDAQ-listed) at $70 requires a
subscription to Openview (NYSE and AMEXted) at $6.
70 Cash market data productLevel 2 data includes access to Level 1 data at no extra cost.
"l Level 2 data includes access to Level 1 data at no eo$ta ¢

2 Fees for UK equity market service (member price).

3 Level 2 data includes access to Level 1 data at no extra cost.

"4 Soot market data product. Pricing based on user ID, not physical user.
"S> Member rates used, includes AMEX “Last Sale” and “Bid/Asks” products.
"®Based on user tiers 0£300 (L1) and 150 (L2) usersLevel 2 data includes access to Level 1 data at no extra

cost.
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The TMX announcement made dviay 30, 2011 states that from April 1, 2012 index
data will not be bundled with Level 1 data for Tdi3ted securities; a $1.50 CAD moiyHee
will be charged insteatbr index dataThe $1.50 CAD monthly fee provides an estimate of the
value of index data. The rankings in Table 16 do not change if we subtract $1.50 CAD for index

data from the monthly fees of TMX data for TS&ted securiies

5.4 A MEASURE OF \ALUE FORMARKET DATA PRODUCTS

Table 8, presented earlier, shows market data fees for all marketgfadeanada.
Similarly, Table 16presents market data fees for several international exchanges. Although it
might be tempting to compare the prices across marketplaees| 1data for the TMX Group is
not directly comparable tbevel 1data for Omega, for example. The most notableoeas that
the TMX Group holds a dominant position in the trades of securities listed on its exchanges, as
shown in Section 2. Therefore, abstracting from price considerations, TMX market data is more
valuable for investors interested in T9iXted and TSX-listed securities than market data from
any other marketplace.

Similarly, we could say thahe NYSE Level 1data product is, in a sense, more valuable
for the world investor than the Bolsa Mexicaltevel 1 data product even though their fees are
about he same (USD$23.75 and USD$25, respectively), given that the dollar value traded in the
NYSE was about 200 times that of the Bolsa Mexicana in 2009. To better compare data
products, we are ppmsing ways taneasurehe valueof marketdata products.

For tre first measure of valueemuse dollar value of trades for each of the trading venues
and divide that by the subscription fees foradatoducts. That is, in Table [lthe first element
in the first row is the dollar value of trades handled by the TSXnldast year divided by 12

times the TSXLevel 1professional user monthly fee.
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The results of our measuof value are shown in Table &nd can be interpreted in the
following way: $1 spent in 2009 on TSX’s top-of-book data provided information regardin
trades with a total dollar value of over $3 billion. A higher ratio signifies a more valuable data
product.

Using this measure, the most valuable data products in Canada are the TMX data
products for TSXIisted securities, followed by Alpha’s products on TSXlisted securities. Next
in the ranking for Canadian trading venues are X’kidata products which bundle information
on trades in TSX and TSX\isted securities in one feed. Pure and Omega follow in the ranking.
On one hand, a dollar spent on Pure’s Level 1 data product provides information on more trades
than a dollar spent on Omega’s Level 1 data product. On the other hand, buying Level 1 data for
Omega currently allows free access to demithook data. Consequently, while buying data from
Pure nay be a better bargain for those just interested in Level 1 data,-oepolok data for
Omega is more valuable than Level 2 data for Pure. Data products regarding liE®¥V
securities occupy the next two spots in the ranking. Data products produdesl DMX Group
for TSXV-listed securities occupy the next position, while data products produced by Alpha
regarding Alpha’s handling of TSXV-listed securities are in the nemklast position. The
Canadian product that provides the least value is producdteyNSX exchange.

Next, we compare Canadian market data products to those produced by international
exchanges. Out of a list of 13 international exchanges, TMX Level 1 market data felistesiX
securities is more valuable than Level 1 market data iforofthe international exchanges
analyzed, and less valuable than the data produced by the remaining six. NASDAQ OMX (US)
provides the most value. A dollar spent on NASDAQ’s Level 1 data product will provide

information regarding $120 billion in tradesinBlarly, a dollar spent on NYSE’s Level 1 data
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will provide information regarding $62 billion in trades. A dollar spent on TMX’s Level 1 data
for TSX-listed securities provides information regarding $3 billion in trades. The Irish Stock
Exchange’s Level 1 data provides the least value among international exchanges. A dollar spent
on the Irish Stock Exchange’s Level 1 data product provides information regarding $146 million
in trades. Using this measure, the value of the Irish Stock Exchange’s data products are close to
that of Omega in Canada.

Table 17 also provides information for the value dével 2 and deptfof-book data
products.Threeof the international exchanges produce more valubblel 2data, twoproduce
data that is of more or less equal value than the TMX on-lis&@ed securities, anélve produce
market data with less value than the TMX on FiXed securities. Regarding depikRbook
data products,hteeinternational exchanges produce market data that is more valuable than the
TMX on TSX-listed securities and one exchange producekehaata that isower in value to
that of the TMX on TSXlisted securitiesFor the most part, these rankings hold using the
current TMX price for Level 1 data as well as the price announced for April 1, 2012. With the
upcoming price change, TMX deptf-book datafor TSX- listed securitiesvill be more valuable
than similar data produced by two out of four major international exchahyegneral, the
TMX’s market data products regarding TSX-listed securities are close in value to the data
productsgproduced by the Swiss Exclgey Borsa Italianaand Deutsche BSrse .

As Alpha’s market data on TSX-listed securities is similar in value to that of the TMX’s
on TSXlisted securities, the comparison of Alpha with international exchanges is close to what
was described abov®©ut of theremaining Canadian data prodyct$1X products on TSXVY

listed, Alpha’s products on TSXV-listed, OmegaPure, and CNSX’s data products provide low
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value to the investor according to our measure, and the valbe ttigir datgroducts is clos&®

or belowthat of Bolsa Mexicana and the Irish Stock Exchange.

Table17

Comparison of val ue of the data pr oducts based on ddllar value traded. This measure of value is calculated as
the ratio of dollar value traded to professional user fees of each méthetplaces for a 1thonth period’’

Lewel 1 Lewl 2 Depth-of-Book

TMX Group: TSxlisted’® 3,006,151,625 1,679,908,261 1,298,110,929
TMX Group: TSX\listed 106,082,076 64,684,193 52,001,018
AIpha:TSX—Iisteo79 2,136,521,215 1,144564,937 667662880
Alpha: TSXV-listed 40,971,953 21,192,389 12542434
Pure: TSX and TSXMisted 233,649,463 155,766,309

Omega: TSX and TSXAMisted 176,572,362 176,572,362
Chi-X CanadaTSX and TSXVlisted 1,010,531,898 505,265,949

CNSX: CNSXlisted securities 1,185,008

NYSE Euronext (US)
NASDAQ OMX (US)
NYSE Euronext (Europe)

62,402,056,842
120,630,618,750
2,012,722,554

24,700,814,167
31,744,899,671
1,319,451,452

80,420,412,500
1,626,720,969

NASDA Q OMX-Nordic 1,515,560,506 784,843,834 627,875,067
London Stock Exchange 6,633,828,070 1,674,251,846

Irish Stock Exchange 146,152,917 100,795,115

Deutsche BSrse 2,339,837,426 1,926,924,939

Australian Securities Exchange 1,749,253,090

Bolsa Mexicana 280,848,667 212,764,141

Swiss Exchange 4,185,690,688 1,255,707,206

Borsa ltaliana 4,422,647,098 1,326,794,129

Hong KongSecurities Exchange 7,613,866,951 4,568,320,170
Sources: Value traded in Canada is from IIROC, available at

[http://www.iiroc.ca/ English/Documents/MarketplaceStatisticsReport_gnRefrieved December 16 2010. For
Alpha, we needed value trade on TSX and TSD¥Yed securities separately. We used Alpha’s monthly newsletters
available at |http://www.alphatradingsystems.ca/NEWSEVENTS/Newsletter/tabid/70/De faulj.asR&trieved
Januan?0, 2010Market data fees are from the trading venues website as explained in TBal@8n feesfor the
international exchangesomes from the exchanges’ websites or phone conversations with market data
representatives from these exchanges. Dollar value trédaledhternational exchangesomes from the World
Federation of Exchanges.

""The dollar value traded for Canadian trading venues is for the last 12 months of available data: Dece mber 2009
November 2010 for all but Alpha; for Alpha our data is from November 200@®ber 2010. Since the competition

for order flow is quickly changing the landscape in the trading of Canadian securities, we used the latest data
possible. However, data on dollarlwva traded for the international exchanges is for calendar year 2009. The market
data product fees used in the denominator of the measure of value are the current fees for 2010 for all trading venues
except for ChiX Canada for which we use the fees thdtlwecome effective on February 1, 2011.

"8 The data on the table uses the $38 CAD fee for Level 1 data fo+li§&@X securities charged by the TMX Group.
Updating the table with the $30 CAD fee for Level 1 data that will be effective on April 1, 2@ #rghrow would

be 3,807,792,058; 1,903,896,029; and 1,427,922,022.

®The data on trades handled by Alpha disaggregates for 1) trade on the TSX, 2) trade on the TSXV, and 3)
debentures and notes. In the calculation on Table 16 the value of trade imtutebeand notes has been omitted,
biasing the measures of value of Alpha’s market data products slightly downward. If we were to group the value

traded in debentures and notes with the value traded in the TSXV our measures of value of market data products
would increase by less than 12%. Hence, the rankings of value of market data products would not be affected.
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For completeness, we also presamt alternative measuref value of market data
products based on volume ofasés tradedinstead of dollar value tradeds before, this
measureof value is computed by dividing volume of shares traded in the last year biy$i§e
professionaluser subscription fees paid over that time period.

Within Canada, the rankings are very sensitive to the changes in the definition of our
measure of alue. As presented in Table 18he TMX products for TSXMisted rank as most
valuable when using a measure of value based on volume of shares traded. This is a consequence
of the TSXV having a relatively high volume of trades while these tradeselatively low in
value Also using the measure of value based on volume of tradéSX’s data product comes
in last in the rankings.

In the international comparisome TMX data productof TS X listed securities remain
in the middle of the pack when using the measure based on vofushares tradedlhe value
of products from NYSE antlASDAQ are about10-times the value of the TMX products for
TSX-listed securities when looking at the calculations based on volumamisstnaded

The rankings in the international comparison are not affected if we consider the $30 CAD
fee for Level 1 data for TSXisted securities that has been announced by the TMX Group.
Within Canada, the price change would make TMX data for-TiS%d securities more valuable
than TMX data for TSXVlisted securities using a measure based on volume of trades to market
data fees.

One impotant shortcoming to our methad evaluatingmarke data products is thaach
of thesemeasurs of value hinge on a key assumption. The measure based on dollar value
traded relies on the assumption thatti@tles of the same dollar valaee equally as vallide in

terms of price discoverythat is, eals dollar value traded is equally as valuable in uncovering
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the intrinsic value of a securityfo the extent that this assumption does hold —block-trades,
premarket trades, or posharket trades may have differing impact on price discoevery

rankings could be biased. If some of these types of trading are more common in some of the
trading venues as opposed to others, then our rankings of value would have to be corrected for
these issuesThe second measure of value, the one using volume of shadesl,tr@lies on
assuming that trades of the same volume of shares are equally as valuable for price &&covery.
Even thoughour measures of value rely on important assumptioves believethey area good

first attempt to quantify how much value market data consumers derive from purchasing data

products on these trading venues.

8 Following the logic of Section 2 it may seem like there is a third potential measure of value for market data
products: one based on numbetmides Nevertheless, the assumption for this measure of value would beatttat
tradewould be considered equalls valuable for price discovery. Brdssumptiorwould implythat a trade of 100
shareswvould be as valuable asl@0,000 shar&gade Thisis of course an impractical assumptiorertte we are not
consideringhis a valid measure of value.
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Table18

Comparison of val ue of the data pr oducts based on volume of shares traded. This measure of value is
calculated ashe ratio ofvolume of sharesraded toUS$professional user fees of each of the marketplacesI@r a

monthperiod &
Lewl 1 Lewl 2 Depth-of-Book
TMX Group: TSXlisted®? 210,953,673 117,885,876 91,093,632
TMX Group:TSXV-listed 217,770,020 132,786,598 132,786,598
Alpha: TSXlisted® 187,388,186 100,386,528 58558808
Alpha: TSXV-listed 71,389,234 36,925,466 21,853847
Pure: TSX and TSXMisted 41,539,472 29,671,051
Omega: TSX and TSXAMisted 26,837,093 26,837,093
Chi-X: TSX and TSXVlisted 54,757,064 27,378,532
CNSX: CNSXlisted securities 4,861,203

NYSE Euronex(US)

2,589,639,649

1,025,065,694

NASDAQ OMX (US) 2,186,895,833 1,457,930,556 575,498,904
NYSE Euronext (Europe) 119,133,928 96,286,326 78,098,909
NASDA Q OMX-Nordic 208,370,511 107,906,158 86,324,926
London Stock Exchange 1,619,505,931 408,732,449

Irish Stock Exchange 36,750,417 25,345,115

Deutsche BSrse 127,780,673 105,231,143

Australian Securities Exchange 1,030,206,537

Bolsa Mexicana 163,296,333 123,709,343

Swiss Exchange 122,661,699 36,798,510

Borsa ltaliana 1,158,593,883 347,578,165

Hong Kong Securities Exchange

20,971,066,479

12,582,639,887

Sources: \Volume of shares

traded in Canada

is from

IIROC, available at

[http://www.iiroc.ca/English/Documents/MarketplaceStatisticsReport_gn Refrieved December 16 2010. For

Alpha, we needed vtume traded on TSX and TSXVlisted securities separately. We used Alpha’s monthly

newsletters available afhttp://www.alphatradingsystems.ca/NEWSEVENT S/News letter/tabid/70/ Defaulf.aspx

Retrieved Januarg0, 2010Market data fees are from the trading venues website as explained in Taklia&n
feesfor the international exchangesmes from the exchanges’ websites or phone conversations with market data
representatives from these exchangédume of sharesradedon international exchangeomes from the World

Federation of Exchanges.

81 The dollar value traded for Canadian trading venues is for the last 12 months of available data: December 2009
November 2010. Since the competition fader flow is quickly changing the landscape in the trading of Canadian
securities, we used the latest data possible. However, data on dollar value traded for the international exchanges is
for calendar year 2009. The market data product fees used innbenti@tor of the measure of value are the current

fees for 2010 for all trading venues except for-@Canada for which we use the fees that will become effective on
February 1, 2011 as it currently does not charge for market data.
82 The data on the tabieses the $38 CAD fee for Level 1 data for T-8¢ed securities charged by the TMX Group.
Updating the table with the $30 CAD fee for Level 1 data that will be effective on April 1, 2012, the first row would

be 267,207,986; 133,603,993; and 100,202,9%%eshtraded to US$.

8 The data on trades handled by Alpha disaggregates for 1) trade on the TSX, 2) trade on the TSXV, and 3)
debentures and notes. In the calculation on Table 17 the volume of trade in debentures and notes has been omitted,
biasing the masures of value of Alpha’s market data products slightly downward. If we were to group the volume

traded in debentures and notes with the volume traded in the TSXV our measures of value of market data products
would increase by 7%. Hence, the rankings aléie of market data products would not be affected.
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6. IMPLICATIONS OF OUR RESULTS AND POSSIBLERESOLUTIONS

This paper hashown that financial market participants appear to pay Canadian trading
venues excessive fees for securities market dditer: summarizing the reasons for the higks,
this Sectiordiscusses the implications of excessive .fdd® individual investor mabe making
poorer decisions because high market data costs lead to a lower demand for market data. In
addition, high market data costs are passed on to some degree to the investors. In summary, high
data costs translate into excessive exeoutosts, disourage trading,wealen the price
discovery process, and decrease the competitiveness of Canadian marketplaces. For these
reasonsregulation of market data fees would be beneficial to those investing in Cailiathdn
securities. This Section of the repalso discusses some possible regulatory solutions to the
problem of high market data costs.

There are two important reasons for the gdrket datdees. The first reason is that the
TMX holds a dominant position over data products coveringri@slisted on the TS»* and it
has used its monopoly power to increase its prices and collect revenue from market data
products. The second reason is an unintended consequence of the best execution and best price
requirements whichmandate that dealers mustrphese a minimum of market data products.
Many members from the IIAC are of the opinion that the best price and best execution
obligations givedealers no option but to purchase full depfibook products from all
marketplaces The behavioral implications of the Canadian securities regulation include an
inefficient proliferation of trading venues. New ATSs may be emerging or may stay in business

solely because they are able to generate market data revenue despite negligitgjediadie.

841t may be that this also holds for the TSXV, but we have not done the necessary analysis to back such a statement.
We have focused on the TSX because it is, by all measures, Canada’s major stock exchange.
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Furthermore, it is questionable whether some of the ATSs are in fact providing value to the
market in terms of the quality of their quotes.

An important component of quote quality is price leadership or the provision of value in
the process gbrice discovery which is measured by the timely dissemination of information on
the intrinsic value a security, as was briefly touched upon in the previous section. Other aspects
of quote quality include: 1) whether quotes submitted by different tradingegeare based on
common information-that is, whether quotes on the same stock submitted to different trading
venues are linked to each other, 2) how often a trading venue’s quote is inside the NBBO, and 3)

a trading venue’s market liquidity since there iS evidence that at least for the American electronic
communication networks (ECNs), which are very much like the Canadian ATSs, price discovery
is positively related to trading volunieWhether Canadian ATSs are posting valuable quotes is
an interesting foic for future research. Our report limits itself to pointing out that the current
regulatory structure in Canada is unintentionally providing incentives for new ATSs to emerge
and existing ATSs to remain in business without regard to their contributtoadiag efficiency

or price discovery. The resulting market fragmentation leads to increasing costs of market data
for financial market participants.

One solution to the inefficient proliferation of trading venues is to modify the regulatory
structure toeliminate the subsidy to new ATSs. Following the strict wording on the ITROC’s
guidance on UMIR 5.1, “neither UMIR nor the ATS Rules requires a [financial market]
participant to maintain trading access to every Canadian marketplace on which a security may
trade. However... the CSA expects that a participant will make arrangements with another dealer

who is a participant of a particular marketplace or will directly route an order to a particular

8 Huang, Roger (2002). “The Quality of ECN and NASDAQ Market Maker Quotes” Journal of Finance. 57 (3).
June pp.1283.3109.
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marketplace, where appropriate.”®® Nevertheless, according to adetal remarks from IIAC
members, brokers must in fact have access to data from all marketplaces to be certain they are
satisfying their regulatory obligations because brokers must be in possession of market data from
a trading venue in order to know whatlaemarketplace has enough liquidity for a given order.

A betterregulatory structure could exercise more caution in preventing the best execution
obligation from becoming a large subsidy to marginal trgdvenues. An example of such a
regulation couldtate that only a representative view of the market is necessary. Such reliance on
a representative view of the market, as opposed to data on all marketplaces, need not sacrifice
execution qualityThe regulators may frequently exercisiews of executiouality to update
which set of competing marketplaces constitute a representative market. The analysis of
execution quality would entail comparing the quabtiyexecution arrangements to the quality
that ould be obtaired from having access to all mkeplaces.New marketplaces would be
added to the representative group when their market data provides statistically significant
improvements in execution.

A second alternative regulatory structureould keep thebest execution and best
obligation requiremes intactwhile still curbing the inefficient proliferation of ATSs. Such a
regulatory frameworkvould ensure that the pricing of market data prosluctuld be closely
related to the value of each of the products. The regulators could define a setiafsugé as
market share or relative quality of quotes and split market data revenue accofdingly.

Even if the proliferation of inefficient ATSs is resolved, the problem of the high level of

fees would remain. High costs of securites market data haveouwbvdistributional

8¢ Investment Industry Regulatory Organization of Canada in the Universal Market Integ rity Rule (UMIR) 5.1
Available athttp://www.iiroc.ca/English/ComplianceSurveillance/Rule Book/Pages/UMIR|aRettieved October
1, 2010.

87 See Section 6.2.1.2 for an example of how market data revenlistributed across the exchanges in the US.
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consequences. There is a transfer of wealth from investors to shareholders of exchanges and
ATSs. At least some of the high fees that brokers have to pay are passed on to the investing
public. According to Paul Joskow (2005), a renowimgtlustrial organization economist, these
distributional consequences have been the motivation for regulation for many markets (i.e.
electricity, telephone, clean water). Moreover, there are additional behavioral implications of the
high market data fees.h& first behavioral implications coincide with what economists term as
“efficiency losses” from market power. In the case of high market data fees, high fees make
trading more expensive, therefore reducing both the total number of investors and the total
number of trades each of these investors is willing to make. The gap between trading activity
under perfect competition and trading activity in the current situation is an efficiency loss.

Furthermore, for those market participants that are not subjebe tbest price and best
execution obligatiomand need not purchase data from all marketplaces, there is an additional
efficiency loss stemming from them having access to less data because it is to8® &mstly.
decision may only be marginally affectedowever, in aggregate, many investors are making
poorer decisions because theymb have access to all the relevant data. Finally, high market
data fees increase the cost of trading in Canddereasinghe competitiveness of Canadian
marketplaces, espiadly for foreign financial market participants who may decide to list their
companies in other exchanges or reduce their trade in Caradéihsecurities.

The negative consequences of high securities market data fees can be addressed by
regulation thaestablishes limits to the fees. The following parts of this section discuss the theory

of monopoly regulation and international examples of regulation of market data fees.

8 The high fees also imply a lower number of market data interrogation devices at large brokerage firms. Hence,
even large brokerage firms are making investment decisions with less information than is sfhicieliyt.
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6.1 THEORY OFMONOPOLY REGULATION

Given that trading venues have complete control over their market datfa@ndo
external competition for itthey have monopoly power over the fees they charge for their
exclusive data productdn addition, the TSX stands out as the clearly dominamtee of
market data products in Canada according to our survey on subscriptions, financial disclosures
by the TMX, and countless anecdotal remaks.such, much of the rationade the economic
theory ofregulating natural monopolies is applicable todbetext of regulating the fees charged
for market data product3.his subsection of the paper closely folloRail Joskow’s chapter on
the “Regulation of Natural Monopolies.” This is a valuable reference for a more comprehensiv
review of both theéheoretcal and empiricalgpects of regulating monopolies
6.1.1DEFINITION OF NATURAL MONOPOLY

Joskow cites Carlton and Perloff’s (2004) definition of a natural monopoly, as a setting
where “total production costs would rise if two or more firms produced ingsi¢aae” In a firm
producing a single product, the technological definition of natural monopoly implies that there
are economies of scale in production, that is, average cost of production declines as output
increases. In multiproduct firms, like tradingnues that produce tap-book data and depitif-
book data, production technologies of natural monopolies are characterized by economies of
scope, which means that it is cheaper to produce two or more products within the same firm than
in two or more firms.

Perhaps the moshotable feature characterizing a monopoly is the presence of high
barriers to entry. Typicallythese barriers to entry can be easily identified as sizeable sunk costs

or longlived investmentghat cannot be easily recoveresh important barrierto entry inthe
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context of trading venuestens from the difficulty in competing for order flow in the presence of
network externalitiesasdescribed in Section 2.
6.1.2MONOPOLY REGULATION

After identifying that a market has tlodaracteristics of a monopglshe next step would
be to explore the possibility of regulatiods summarized in Joskow’s chapter, “cost-0f-service”
regulation has been the basic framework for monopoly regulation in thec@@ury. More
recent academic avk has led to the explicit modeling of incentives and the application of
“incentive regulation” to traditional “cost-of-service” regimes.

The traditional ‘“cost-of-service” regulation involves two phases.hd first phase
determines the firm’s total revenue requirement of‘costof-service’. The second phase consists
of the rate design or tariff structure phaBepractice, “cost-Of-service” regulation entails many
important challenges. For example, it may prove difficult for the regulator to askesiserthe
regulated firm’s costs are reasonable. Furthermore, a fixed feeoveringthe “cost-of-service”
may distort the firm’s managers’ incentives to work hard at achieving efficiencies for the
regulated firmas explained in Laffont and Tirole (1986)he manger’s loss of incentive to
exert effort in this exampla known as the “moral hazard” problem.

Alternatively, as explained in Laffont and Tirole (1998)e regulator may set a fixed
price for the regulated product and allow the firm’s managers to be the residual claimants. With
this type of regulatory contradt would be in the firm’s managers’ best advantage to exert the
optimal amount of effortHowever, since the regulator must satisfy the regulated firm’s viability
constraint while having imperfectformation on the firm’s cost structure this regulation
mechanism is not free from informational problems although it does eliminate the “moral

hazard” problem. The price cap must be high enough to cover the firm’s coss or the firm will
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cease to operatd.herefore,low caost firms wil try to convince the regulatahey are higkcost
firms in order to receive a more favorable préag. This is known as the “adverse selection”
problem.

Following Joskow (2007), the “cost-0f-service” and the “price-cap” mechanisms can be
thought as polar opposites. While the first eliminates the adverse selection problem incurring in
the full costs of the moral hazard problem, the second eliminates the moral hazard problem
incurring in the adverse selectioproblem. The opti@l regulatory mechanism will lie in
between these two extremes, providing the regulated firm with a price that is partially responsive
to changes in realized costs and patrtially fixed ex ante. Furthermore, Laffont and Tirole (1993)
add that the best ressiitan be obtained by offering a menu of contracts withrdiffedegrees of
profit sharing. A menu of options may be designed such that firms with high cost opportunities
would strategically choose a lepowered incentive scheme to ensure their viabilitgstraint is
satisfied, while firms with low cost opportunities would choose Hpigivered schemes and reap

more of the benefits of their effort in achieving efficiencies.

6.2REGULATION OF MARKET DATA IN PRACTICE. INTERNATIONAL EVIDENCE.

While the previous section documents the theory behind the regulation of monopolies and
briefly discusses its application to market data providers, this section will focus on international
examples of regulatiolRegulators in the US have historically paldse attention to market data
fees. Both European and US regulators are currently performing reviews related to market data
pricing.
6.2.1UNITED STATES

The US Congress paved down the foundation for the current market structure for market

datawith the Scurities Acts Amendments of 1975. The legislationabled theSEC to set up
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central network processofsom which investors would have access to information from all
markets.Prior to the 1970s, various exchanges, also called self regulated organizations (SROS)
acted independently to determine who would receive their market datandaed what terms. In
the early 1970s, the SEC took initial steps toward creating a centrainsydteh would allow
investors to have access to information from all markélte Consolidated Tape Association
(CTA) was created in 1975 (implemented in 1978) to oversee the dissemination-tirhecal
trade/quote information in NYSE and AMEX securitiessifilar structurewas also createfbr
market data oMNASDAQ securities.SROs contributetheir last sale report and best price
quotations, also known as tag-book or¢core data®®as stated in the regulatiomhich is then
consolidatd and distributed ypthe central processors.

Under Section 11A of the Securities Exchange Act of 1934 and Rule 608 (Regulation
NMS), two or more exchanges may jointly develop, operate, and administer a national market
system plan under supervision from the Securities antigxge Commission (SEC). Several

national market system plans govern the process by which market data on stocks are collected,

consolidated, and disseminated in the US. These plans are:

1. “Network/Tape A” — for securities listed on the NYSE (governed by CTA)
2. “Network/Tape B” — for securities listed on the AMEX (governed by CTA)
3. “Network/Tape C” — for securities listed on tHdASDAQ (governed by thllASDAQ
Unlisted Trading Privileges Plaar NASDAQ UTP plan)
6.2.1.1GOVERNANCE OFMARKET DATA NMS PLANS
The CTA and UTP plans have similar governance structdies.dans areprimarily
policy-making bodies. Bcisions mde or actions takehy the gars are binding on eadadf the

planparticipans. For most decisions, including policy changes and amendne ctsntracts, a

89 As described in footnote 574 of SEC release Ne53808.
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majority vote is required to ratify proposals. For items relating to the establishment of new fees
or increases in fees, an affirmative votewd-thirds (or more) of the articipants eligible to vote
is required.

Plan dfairs are governetty a committee, composed of one representative from each of
their respectivgoarticipants(mainly exchanges that contribute their market data to each of the
plans). An advisory committee, selected byajority vote by CTA/UTP prticipants, is also

electedto includeat leasbne representative rom each of the following categories:

. A brokerdealer witha substantial retail investor customer hase

. A brokerdealer witha substantial institutional investor customiiase
. An alternative trading system

. A data endor and

. An investor

6.2.12 FINANCIAL MATTERS

Market data revenue®ferring totop-of-book dataare accumulatedn a single poolfor
each of the networkdac network’s operating expenses are paid directly out of revenues. These
operating expensa®nsist primarily of processing costs and do not include costs incurred by the
individual SROs in reporting their information to the network processdeswork operating
expenses include items such as telecommunication costs of supporting particigamtdirtbe
processor’s facilities; telecommunication costs of supporting the external market data vendor
network; data products account management and auditing functions; market operations costs to
support symbol maintenancgnd other data integrity issyeand overhead costs incailing
management suppofsuch as HR, Finance, Legal and Administrative services). All revenues,

expenses, allocations and payments are reported annually by an independent public accountant.
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After paying for network expenses, thest of the network revenue issttibuted among
the marketplaces depending on their contribution to liquiditye formulasfor calculating the
allocationof network net income &re recently modified by Regulation NMS which became
effective in 2005.The nev formula first allocates the network’s distributable net income among
the many individual securities based on didlar valueof trading in each security Then, the
income for each security is allocated among the SROs based on how valuable the ttades an
quotes are in the security. The utility of an SRO’s trades and quotes is measured in three main
ways: 1) The SRO’s proportion of trading in each security, 2) the SRO’s proportion of quotes
with prices equal the NBBO, and 3) the SRO’s proportion of quotes that improve the price of the
NBBO in each security. More detailed information on the entrformulas can be found in

Regulation NMS ited above and in the ProposedidRReleasdor the same regulation.

6.2.13 SETTING OF MARKET DATA FEES

Individual SROs must file for SEC approval of market data fee charaggording to
Section 19(b)(1) of the Securities Exchange Act of 1934 and rulet18be proposed changes
are subject to public commentaiy. turn two or more SRQghrough thestructures othe CTA
and the UTP may establish fees for “core” market data. The changes in market datees for
market dataconsolidated and disseminated by the network processastalsobe filed for SEC
approval and are subject &period of public commentargccordng to theExchange Act Rule
11Aa32(c)(1) and Rule 608 (Regulation NMS).

Congress granted the SEC broad flexibility to determine whether the fees charged for

9 ¢

market information are “fair and reasonable,” “not unreasonably discriminatory,” and that an

% Net income is distributed proportionally to the square root of the dollar value of trade in each security. The
allocation to individual securities is not based directly on the duieding volume, because there is a highly
disproportionate level of trading in the very top tier of network securities. Hence, an allocation solely based on
trading volume would not adequately compensate for the price discovery in the majority ofeecuriti
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“equitable allocation” of reasonable fees amongst the persons using an SRO’s facilities takes

place. The SEC, through the governance of the CTA and public commentary requirements has
relied on negotiations between the SROs and interested parties to ensuane faeseptable to

all interested partieskn essence, vendors or subscribers who believe a proposed fee change
constitutes an unjustifiable limitation of their access to market information may apply to the
SEC, under section 11A(b)(5) oftlsecurities AL to instituteproceedings to review the fee.

While this setup exiss for “core data,” more indepth market data is provided on a
voluntary basidy the exchange®Nevertheless, the process for fees apprasan in the case of
depthof-book dataincludes a public notice antle possibility of a fee review by the SEC.

In its regulation of market data fees, thBC has had some experience with dmeted
approachesMost notably, in 1984 the SEC disallowadproposed NASD fee for unwarranted
denialof access, primarily because thdASD had failed to submit an adequate eoased
justification for the feg’®* However, a stated in the concept release, the SEC also emphasized
that it was the peculiar competitive dert of the proceedings that lealits decision to require a
strict costbased justification. The situation at hand was one in which the NASDvsrket data
to Instinet, which in turn sold it to its own subscribers. The NASD charged Instinet a fee and
charged Instinet’s subscribers an adenal fee, while at the same time providing an enhanced
version of the product to direct NASD’s subscribers. The SECstatedin a 1984releasethat
NASD?’s fees to its vendors would impact the vendor’s ability to compete.

In the aforementioned ConceRelease, the SEC outlined a possible conceptual approach
to calculating a costbased limit on market information revenues, made a request for comment on

the issug and set up an Advisory Committee dhe matter Nevertheless, the dvisory

9ISEC. “Concept Release: Regulation of Market Information Fees and Revenues.” Release No. 34-42208; File No.

S7-28-99. Available dhttp://WWW.sec.gov/ruIes/conceptﬁglélZZO&ht[h Retrieved 10/29/2009.

81



http://www.sec.gov/rules/concept/34-42208.htm

Committee memberdisfavored the cosbf-service approach because it would “involve arbitrary

92 and it may distort economic incentivés.any casgaccording

judgments on appropriate costs
to a 2004 SEC releasthe 1999review of market data fees did result in a 75% ptida in the
fees paid by retail investors fG¢ore data.”

More recently lobby groups have convinced the SEC to conduct a review of “non-core”
data revenuedn 2006, NYSE Arca Inc, a subsidiary of NYSE Euronext, filed with the SEC a
proposed rule chaegto begin charging fees for the use of its already available -détbok
market data product§he SEC’s approval of the rule change sparked opposition. NetCoalition,
the public policy voice of approximately 20 internet companies (including Google,oYaho
CNET Networks, and Bloomberg L.P.), submitted a petition requesting that the SEC review and
annul the rule change. The Securities Industry and Financial Markets Association (SIFMA) also
challenged the SEC order by releasing a comment letter alongsidekat data study performed
by Securities Litigation and Consulting Group (SLCG) on the subject. The earlier SiLd¢
argues thatNASDAQ and NYSE have monopoly power over their depftbook data products.
Consequently, the paper concludes that regulators should curb the exchanges’ ability to charge
high fees for their proprietary data. NetCoalition and SIFMA both petitioned for revigteof
approved order by the United States Court of Appeals in January 2009. In August 2010, the
Court of Appeals reversed the approved order and remanded to the SEC concluding that the SEC

had insufficient evidence that the degthbook data product in quasn was fairly pricec?

92 SEC. Report of the Advisory Committee on Market Information: A Blueprint for Responsible Change. September
14, 2001. Available ghttp://www.sec.gov/diisions/marketreq/marketinfo/finalreport.htnRetrieved October 29,

2010.

93US Court of Appeals, DC Circuit. Netcoalition v. Securities and Exchanges Commission NYSE NASDAQ LLC.
Nos. 091042, 091045. Argued Feb. 16, 2010 August 06, 2010. Availabldnttp://caselaw.findlaw.com/udc-
circuit/1534173.html Retrieved October 1, 2010.
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6.2.3EUROPE

The foundation for the markedtructure ofmarket data in Europe is laid out in the
Markets in Financiallnstruments Directive (MIiFID), which idhe most important piece of
legislation forthe investment servicegdustry across the 30 member sttef the European
Economic Area- that is, the 27 member states of the European Union plus Iceland, Norway, and
Lichtenstein. As described by Marenzi (20Q6MiFID is considered to be the European
analogous to RegulatioNMS in the US.Nevertheless, MIFID is widely regarded as relying
more on market forces to determine many aspects of the structure of equity markets, whereas
Regulation NMS describes the SEC’s remedialplans on how to regulagoblematic aspects of
the USequity markets.

An important change introduced by MIFID that directly affects the market for market
data is the abolition of what was known as the “concentration rule.” Before the implementation
of MIFID on November 1, 2007equity tradingwas traditiondly concentrated in each of the
member state’s exchange. In fact, when trading was permitted outside of the exchange, it was
necessary to report the trade to a regulated marketir(i.enost cases a nationakchange)
Consequently, trade data on a paftcsecurity was concentrated on one or a few pldoesn
effort to promote competition, MiFID gave investment firms the chofoghere to publish their
trade information, when trading asystemic internaliser¥' or trading over the counter.
Consequentlythere are more sources of European equity trade data than ever before. As an
example,Markit Boat (also known as Project Boat) emerged as a competitor to the traditional
exchanges in providing market data forafarket tradesAs described by Davies (28), Markit

Boat was formed by a consortium of leading investment banks who later sold their ownership to

% A systemic internaliser matshbuy and sell orders from their clients-iuse, instead of sending orders to an
exchange.
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Markit (Project Boat’s managing firm).Davies (2008) documents how an attempt to preserve
market share, the London Stock ExchafigeE), which comgtes directly with Markit BOAT,
announced average price reductions of more than 80% for firms that report theicodinges
trades to the LSE

MIFID requires that market data be available at a-dsoriminatory basis at a
reasonable cost. It, howevalpes notgive more specific guidelines on how market data fees
should be set. Nevertheless, the Committee of European Securities Regulators (CESR) is
debating the issue of market datiathe context of the European Commission’s broad review of
MIFID that is currently underwayOn October 13, 201Ghe CESR’s standing committee on
secondary markets issued its advice for the review of MiFID’s guidelines on equity markets. The
CESR statement documerttsat a majority of the financial market participants attagdits
hearings on the subject considered costs for marketcdatantly to be too high. In theame
vein, the CESR made two proposals to lower market data costs: First, the unbundling of pre
trade and podtrade data, which isurrentlyprovided solelyn a bundled format by market data
suppliers andecond, theequirement for podrade data to be available for free 15 minutes after
the initial reporting of the tradd-urthermore, the CESR recommends the development of a
mandatory consolidated tape wiiwould provide quality data at a reasonable cost.

In summary, while current European legislation relies on market data forces for the
pricing of market data, it is plausible that this may change in the near future given the
generalized critique of markehta fees being too high and the European regulator’s desire to

keep market data fees geck.
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6.2.4RELATED INTERNATIONAL REGULATORY EFFORTS

In 2008, the US Department of Justice and the European Commission closely cooperated
in the analysis of the comjigve effects of the proposed merger of Thomson and Reuters, two of
the largest financial data vendors. Their research suggested that the merger would raise
competition concerns in several areas of the new firm’s data products. The antitrust units of these
regulatory entities joined forces to establish a list of remedies for the proposed merger to move
forward. The remeds involved the sale of four proprietarponreattime/archivaldatabases
aftermarket broker research reports that are produced by broker companies and used to gain
insight into a firm or sector prior to loftgrm investment decisions, earnings estimates
performed by brokerage firms forecasting the performance of companepgangspecific
fundamentals obtained from financial reports, and t&®ges economic data on macroeconomic
variables. The analysis extended to databases disseminatingimealmarket data. However,
both the US Department dlisticeand the European Conssion found that the merger did not
raise any competition concerns in the market for-t@a data, mainly because of Thomson’s
limited presence in this market.

In addition to selling copies of tHeur databases to existing providers of financial data,
the merger approval was conditional on, among other things, allowing purchasers to recruit key
personnel currently operating these databases at the merged entity and providing transitional
technical support on these databaSes.

More recently, a November 102009 pressrelease confirmed that the European
Commission opened formal antitrust proceedings against Thomson Reuters in the area of real

time market data. The issue at hand is whether customers or competitors are prevented from

95 Baccaro, Vincenzo (2008). “The Thomson/Reuters merger investigation: a search for the relevant markets in the
world of financial data.” FEuropean Commission Competition Policy Newsletter. Available at

[http://ec.europa.eu/competitifpublications/cpn/2008 2 61.gdRetrieved on January 23, 2011.
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mapping Reuters InstrumeiCodes (RICs), alphanumerical codes that identify securities, to
codes from alternative data suppliers. Such augatould haveharmful effects on competition
since Thomson Reutérgustomers may be forced to remain customers for longer than they
would like simply because difigh coss of conversion from one set of security identsido
another.

Similarly, on November 16, 2009 the European Commission sent a statement of objection
to Standard & Poor’s (S&P) for requiring financial institutions and datandors to pay licensing
fees for the use of its International Securities Identification Numbers (ISIN) when S&P stands as
the only National Numbering Agency for US securities. The European Commission views the
licensing fees as an abusive of monopoly power

Although the firms subject to regulation in these last set of examples are not exchanges or
trading venuesthey also provide securities market data. Just like in the Canadian market for
equity data products, there is a clgatominant vendomwhich, without regulation, could use its

monopoly power to charge excessive fees for its data products.

7. CONCLUSIONS

Part of the CSA’s mission is to protect investors from unfair and improper practices. So
far, Canadian regulators have relied on the marketplaces to freely set the fees they charge for
securities market datarhis study shows, however, that reliance on petiiive forces is
inappropriatan the Canadian settingirst, the TMX Group’s dominant position in the trading of
equity securities allows it to have monopoly pricing power over its market data products.
Second, the emergence of new ATSs inascased lie burden of market data costs foroker
dealers as they have had to purchase market data from additional markeiplsagsfy their

best executiorand best price obligationsThe TMX Group’s dominant position in trading
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coupled with the emergence dfet ATSs has more than doubled the cost of purchasing market
data for complying with best execution and best price obligations from 2003 until today. Even
considering the price reductions recently announced by the TMX Group, professional subscribers
will need to pay a minimum of1¥4.85 a month per user for access to data on-listet
securities. In 2003, the total cost was $75. Similarly, for T9X¥d securities, the current price
is $122.35, whereas the 2003 price was $49.

Prices of TMX Group data pduicts increaseedcross the board fro2003to the first half
2011 excludinga $2 reduction in théees chargedotthesmalestconsumerg1-9 interrogation
devices)of TSX Level 1 On May 30, 2011, after months of negotiation with the IIAC, the TMX
Group announced a twstep price reduction for one data product, the Level 1 product for TSX
listed securities.However, there have been no announced reductions for other market data
prodwcts such as depthf-book data for TSXisted securities or market data for TSXigted
securities.We interpret therecently announced price reducti@as furtherevidence thathe
pricing of TMX market datgoroducts is unrelated tthe costs of compilingand disseminating
datg as the price reduction came after months of negotiation and without any indication of
changes in the costs of producing and distributing market édttaough the negotiated price
reduction is a step in the right direction as issie price of one data product back to its 2003
level, the price reduction does not span all of the TMX data products and it does not correct for
the loss in market share that the TMX Group has experienced since 2003.

While market data products in Candaave become more expensive since 2008tket
data products in the US have had a constant price since 1994 or since the introduction of the
more recent deptbf-book products with only one exceptiddYSE’s OpenBook product. If the

costs of disseminating arket data follow a similar trend in the US and Canada, then the TMX
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Group has increased its profit margthe main measure of monopoly powds) market data
products relatively more than US exchandasaddition,all of the newvisible marketplaces
Alpha, Chi X, Omega, and Puwehave started charging fees for their market data products
regardless of thetrading volume.

Further nternational comparisons reveal that the TMX Griaupne of the international
exchangecompanieghat relies mosheavly on market dataevenueln fact, the proportion of
revenues earned from market datathe TMX Groug measured as a share of total revenue,
exceeds the corresponding percentage at othewr maprnational stock exchange companies
The TSXLevel 1 data is more expensive than comparable data for eight e¢hitteénmajor
international exchanges, even after accounting for the TMX’s current bundling of index dea
with Level 1 dataaswell asthe recently announced price reduction.

We prgose two measures of value of market data products based on the ratio of value or
volume traded that the market data product reports to the ptogartuser subscription fee.
Focusing first on the rankings within Canada, we find tHetpagh the rankigs are sensitive to
whether we use value traded or volume traded as the key determinati®bf a market data
product, the most valuable data products are produced by the TMX and the least valuable data
products are produced by Pure, Omeggad CNSXthe last ofwhich comes last in the ranking.
Nevertheless,ht international comparison reveals that NASDAQ OMX’s Level 1 data is 10 to
40 times more valuable than the TMX product Level 1 product for-i&ed securities.

High market data fees result inler demand for market data. Hence, Canadian investors
are making poorer aasions, leading to weakeningf the price discovery procedsurthermoe,
high market data fees are, to some degree, passed on to investors, discouraging trading and

decreasing #hcompetitiveness of Canadian marketplaces.
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A solution to the problem of excessively high fees would entail curbing the monopoly
power of the largest market data producer, the TSX, and preventing the best execution and best
price obligations fromnadvertently subsidizing marginal ATSSome forms of regulation that
would achieve the second of these two goals are: 1) modifying the best execution and best price
obligations such that only a representative view of the market is needed and 2) spéttkag
data revenue among trading venwsscording tothe value each of the products provides
consumerswhich could be measured by criteria such as market share or relative quality of

guotes.
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