SPECIAL INTEREST SERIES

London Economics

Report prepared for the City of London Corporation
by London Economics
Published October 2010

Understanding the
Impact of MIFID

in the Context of Global and
National Regulatory Innovations

City of London Economic Development
PO Box 270, Guildhall, London, EC2P 2EJ
www.cityoflondon.gov.uk/economicresearch




SPECIAL INTEREST SERIES

London Economics

Report prepared for the City of London Corporation
by London Economics
Published October 2010

Understanding the
Impact of MIFID

in the Context of Global and
National Regulatory Innovations

LONDON

City of London Economic Development
PO Box 270, Guildhall, London, EC2P 2EJ
www.cityoflondon.gov.uk/economicresearch



Understanding the Impact of MIFID in the Context of Global and National
Regulatory Innovations is published by the City of London. The authors of this
report are London Economics.

This report is intended as a basis for discussion only. Whilst every effort has
been made to ensure the accuracy and completeness of the material in this
report, the authors, London Economics, and the City of London, give no
warranty in that regard and accept no liability for any loss or damage
incurred through the use of, or reliance upon, this report or the information
contained herein.

Ocftober 2010

© City of London

PO Box 270, Guildhall
London

EC2P 2EJ

http://www.cityoflondon.gov.uk/economicresearch




Table of Contents

EXECULIVE SUMMIAIY ...ttt eee e e e e e e eeeeesseseeseeeesssssnsnnnnes

1 Background and Introduction..............ccciiiiiiiiiiiiiiiiiieiieeeeieeeeeeeeeeeeeeeeeeeen.

2 MIFID Objectives with Regard to Secondary Market Equity

L1 (e [« |14 T« PSPPIt
728 I [ 01 o Te U@ 1 o] o TR USSR
2.2 Competition and the creation of new markets and services................
2.3 TIANSPAIENCY wuvveiieeireeeeeeireeeeeetreeeeeerreeeesereeeeeeetreeeeesseeseesstsseeesnsseeeeessreseesns
2.4 BEST ©XECUTION ottt sttt s
2.5  SUMMArY OF CRAPTEN 2 oo e
3 ECONOMIC ANQIYSIS ......oueeeiiiieeeieiiereeeeeeeeeeeecersrnneeeeeeeesssesssssssnseessssssssssnns
3.1 POteNtial IMPACTS .ot
3.2 Empirical assessment of the impact of MiFID ........ooeeevvveiiieiiiiecceieeeees
3.3 Conclusions Of CRAPTET 3.
4 Assessing the Macroeconomic Impact of Capital Market
Integration - The 2002 London Economics Study...........ueeeeeeeieeicennnne
4.1 INTTOAUCTION ittt ettt sttt e e e
4.2 Key findings of the 2002 London EConomics study......cccceevveecieenveeiennne.
4.3 Conclusions OF CRAPTET 4.......ueeiiieiiiieeeeee et

5 Quantitative Analysis of the Impact of MiFID on Implicit Equity

Trading COSES ...coiiiiiiiieerereereeeeeeeeeeeeeeeeeeesssssssassasaaans
S.1 INTTOAUCTION it
5.2 DOTQ SAMIPIE ettt e erarre e e eeareeeeeares
5.3 Statistical estimation of the impact of MIFID on the relationship

between the size of the secondary equity markets and implicit

TTOAING COSTS ottt ettt tee e e e sa e e eaaeeesaaesbaeesanaeenns

5.4 Macroeconomic impact of changes in trading Costs........cccvveeveeenneen.

5.5 Conclusions Of CRAPTEE S....ueeiiiieii e

6 Stakeholder ConsuURAHON ..........eeeeiiiiiiiiireeeeeee e eeeee

6.1 Overview and respPONSE AT ....ccuiiieiieceee e
6.2 Market perceptions on the impacts of MIFID on secondary

6.3

market eqQUITY TradiNG c....eeoieeceeeeeee e

Market perceptions on transparency requiremMents .....coceeeeveeveeeeeennnee.



Table of Contents

6.4 Market perceptions of best EXeCUTION ...ccuvvivveeiveiiieiee e, 38
6.5 CoNncClUSIONS TO CRAPTEE b ..uvveieeiieeeeeeee e 40
7 CONCIUSIONS.......ooiiiiniiiiiiiiiittiieteritcesete st ssasesesssesesasessssasesssssassnns 41
8 References..........ooiiiiiiiiiiiittitttt e 42
Annex 1 The relevant recitals of MiFID............ccceovveiiiiiiniiiniiiinncnnnnnnne 44
Annex 2 Quantitative Methodology and Detailed Resulis................... 50

Annex 3 Consultation guide..........cccooiiiiiiiiiiiiiiiiirrrrrrrrrrrre s 66



Execvutive Summary

MIFID and its impacts in secondary market equity trading

Since its EU-wide implementation in November 2007, MiFID has significantly
modified the environment and structure of secondary market equity trading
in Europe. New frading infrastructures have entered the market, resulting in
loss of market share for major incumbent stock exchanges and in reduced
frading fees in many instances.

While the market structure was adjusting to post-MiFID environment, the
average order size fell sharply as a result of structural and technological
change and, in response to this, internal crossing (as defined and permitted
by MIFID) and trading through dark pools have become more important.

Moreover, supporting and facilitating some of these structural market
changes, rapid and substantial technological innovation has contributed to
greatly increased transaction speed (i.e. reduced latency) and substantial
growth in algorithmic trading.

Given all these changes, it is difficult to separate the effects of MIFID from
those resulting from the other structural developments

The key aims of the present study are to clarify whether as the result of MiFID:

e the macroeconomic benefits expected in a previous London
Economics study on the macroeconomic impact of the integration of
EU financial markets' have materialised;

e natfional liquidity pools have been broken down; and

e pan-European frading has grown more than it would have in the
absence of MIFID.

The 2002 London Economics study showed that the full integration of
European capital markets would result in lower trading costs of between 25%
and 90% depending on the trading venues in the EU comprising 15 Member
States (EU15).

This reduction in trading cost was estimated to reduce by between 10 and 50
basis points the returns required by investors over the longer run as trading
their holdings becomes less expensive.

In turn, this reduction in the cost of capital, fogether with a reduction in the
cost of debt caused by financial market integration, was shown to stimulate
investment over the longer run and hence raises the level GDP over the
longer run. Overall, EU15 GDP (at constant prices) was expected to be raised
by 1.1% in the long run.?

! London Economics, Quantification of Macro-Economic Impact of Integration of EU Financial
Markets, Final Report to European Commission, Directorate General for Internal Market,
November 2002

2 This result was obtained from a simulation with the macroeconomic models of the European




The estimates of the 2002 London Economics study on the impact of
European financial market integration have been updated for both the pre-
MIFID period of January 2006 to October 2007 and the post MIFID period of
January 2009 to December 2009. The year 2008 is excluded from the empirical
analysis because, as a result of the financial crisis, market conditions were
highly unsettled during that year.3

The update focuses on trading cost of a sample of stocks representing the top
50 equities on the set of Euronext exchanges, the London Stock Exchange
and the Deutsche Bdrse; and the top 20 stocks from other regulated markets
within the EU-25 plus Switzerland, except for Malta and Luxembourg where
data on the top 5 stocks were considered in each.

A simple review of implicit trading costs* on the different equity trading
venues in the sample suggests that these costs fell sharply between 2000 and
2001, the period covered by the first study, and 2006-2007. In the more recent
period of January 2009 to December 2009, implicit tfrading costs appear to be
higher than in the pre-MiFID period.

However, it may well be inaccurate to attribute the increase in implicit frading
costs in the post-MIFID period to liquidity fragmentation brought about by
MIFID as many other factors, such as increased volatility and reduced level of
trading activity were at play as well.

The estimation results of different models of trading cost are consistent with
the finding that the impact of market depth (or liquidity) on implicit trading
costs increased sharply between the period 2000-2001 and 2006-07.

In contrast, the statistical analysis in this stfudy shows that estimated impact of
market depth on implicit tfrading costs is almost nil in the post MiFID period
while in the pre MIFID period it is economically and statistically significant

This suggests that MIFID has been effective in reducing the barriers between
the various trading venues through increased competition.

In other words, MIFID achieved financial market integration in secondary
equity trading and thus reduced trading costs. Using the estimates of impact
of the reduction of tfrading costs on the cost of capital and the impact of the
latter on GDP from the 2002 study, this study finds that, ceteris paribus, MiFID
can be said to have raised the long-run level of EU GDP (at constant prices)
by about 0.7% to 0.8% percent.

economies of Oxford Economic Forecasting.

3 While 2009 was a much less turbulent year than 2008, it is possible that the 2009 data used in
the analysis were still influenced by the lingering effects of the financial crisis and other
factors that cannot be conftrolled-for when undertaking the empirical analysis of the impact
of MIFID.

4 The implicit trading costs are defined as the effective percentage spread. The latter is equal
to two times the ratfio of the absolute difference between the effective price and the quote
mid-point to the effective price. It is a standard measure used in academic studies of equity
frading costs.




Data tracking the distribution across equity trading venues of stocks listed in
the main index of the major European incumbent trading venues show that
since the intfroduction of MIFID, non-incumbent trading venues have gained
significant market shares. This would not have been possible without the
abolition of the concentration rule effective in most national markets prior to
MIFID.

The views of stakeholders on the impact of MIFID so far and potential
improvements

To complement the empirical analysis, a number of stakeholders were also
asked to give the views on the impact of MIFID so far.

The key points emerging from this stakeholder consultation exercise is that:

e MiIFID-induced competition among equity frading venues is viewed as
having reduced trading costs.

e Savings that arise from lower trading costs have not yet been fully
passed by broker-dealers to investors. However, competition among
broker-dealers is viewed as likely to increase the pass-through over
time.

e MIFID has significantly improved pre-trade fransparency.

e Lack of consolidated post-trade price information is viewed by some
stakeholders as an issue as impacts on broker-dealers' ability to carry
out best execution of frades and investors' ability to monitor whether
best execution has taken place.

e The MIFID best execution rule has not yet been fully effective.

Conclusions

On the basis of the analysis we conducted, the answer to the three research
questions set out at the beginning of the executive summary are as follows.

First, figures on the split of trading in equities between the trading venues
where these equities are listed and other tfrading venues show that the latter
have gained considerable market share.

The abolition of the concentration rule, whereby in many jurisdictions trading
in listed equities could only be undertaken on the listing trading venue, has
allowed for the emergence of new providers of equity frading services and a
broader, more pan-European approach to the offering of a number of equity
trading venues.

In other words, pan-European trading has grown more than it would have in
the absence of MIFID, as in many instances in the pre-MiFID regime it would
not have been possible to offer pan-European frading services.

Second, the estimation results reported in the present study show that in the
post-MiFID period, differences in market depth or liquidity across trading
venues do not explain differences in observed levels of implicit frading costs.

This observation suggests that the competition among equity trading venues
which MIFID brought about allows liquidity to move more freely across tfrading
venues, and that separate pools are now linked. Without competition among




tfrading venues, it is unlikely that the pre-MIFID separation of liquidity pools
would have broken down.

The empirical analysis presented in the report indicates that, ceteris paribus,
the macroeconomic outcomes expected by the 2002 London Economics
study may well have been largely realised. Overall, MiFID is estimated to have
raised the long-run level of EU GDP (at constant prices) by about 0.7% to 0.8%
percent,




1 Background and Introduction

London Economics were commissioned in May 2010 by the City of London to
undertake research designed to develop a better understanding of the
impact of the Markets in Financial Instruments Directive (MIFID).

MIFID aims to achieve an integrated financial market, in which investors are
effectively protected and the efficiency and integrity of the overall market
are safeguarded.

Since its EU-wide implementation in November 2007, MIFID has had a
profound impact on secondary markets for equity, resulting in significant entry
into the provision of equity trading services, a loss of market share of major
incumbent stock exchanges and reduced trading fees in many instances.

At the same time, for a variety of reasons, the average trade size has fallen
sharply and, in response to this, internal crossing (as defined and permitted by
MIFID) and trading through dark pools have become more important.

Some commentators also argue that implicit tfrading costs, that is, bid-ask
spreads, have narrowed as liquidity moves more easily across trading
infrastructures.

Supporting and facilitating, if not encouraging some of these structural
market changes, has been rapid and substantial technological innovation
has occurred, which has contributed to greatly increased transaction speed
(i.e. reduced latency) to the point that it has now become one of the unique
selling points of new trading infrastructures.

Another important structural development, not directly attributable to MIFID,
relates to the substantial growth in algorithmic trading.

While the consensus view is that the cost of equity frading has fallen in recent
years, in large part if not entirely as the result of the infroduction by MIFID of
competition in equity trading, the results so far are much less encouraging
with regards to the cost of clearing and settlement.

At present, the landscape for clearing and settlement has changed little
relative to the pre-MiFID situation but this may change in the future.

Finally, one should also note that while equity trading costs have come down,
the evidence on whether investors have benefited from this reduction is much
less clear-cut. This potential lack of achieved benefits to investors is likely to
reflect the combination of: (i) a decrease in average trade size (which implies
that even if the pre-tfrade costs have decreased, the total tfrade costs of a
given equity block may not have reduced as more trades have to be
undertaken to buy/sell that block); and (i) possibly, less than full pass-through
of savings in equity frading costs to investors.




The key aims of the present study are to clarify whether as the result of MiFID:

e the macroeconomic benefits expected in a previous London
Economics’ study on the macroeconomic impact of the integration of
EU financial markets® have materialised;

e national liguidity pools have been broken down; and

e pan-European trading has grown to a greater extent than would
otherwise have happened in the absence of MIFID.

The 2002 London Economics study showed that the full integration of
European capital markets would result in lower trading costs of between 25%
and 90% depending on the trading venues in the EU comprising 15 Member
States (EU15).

This reduction in trading cost was estimated to reduce by between 10 and 50
basis points the returns required by investors over the longer run as trading
their holdings becomes less expensive.

In turn, this reduction in the cost of capital, together with a reduction in the
cost of debt caused by financial market integration, was shown to stimulate
investment over the longer run and hence raise the level GDP over the longer
run. Overall, EU15 GDP (at constant prices) was expected to be raised by
1.1% in the long run.

The remainder of this report is structured as follows.
Chapter 2 provides a brief overview of the objectives of MiFID.

Chapter 3 presents and summarises the existing economic literature on the
impacts MiFID might be expected to achieve.

Chapter 4 provides a summary overview of the methodological approach
taken in the 2002 London Economics study and its key results regarding equity
frading.

Chapter 5 describes the results of the empirical analysis undertaken to assess
whether the expected benefits of MiFID have materialised.

Chapter 6 reviews evidence gathered through qualitative interviews with
stakeholders, including investors, broker-dealers and operators of trading
infrastructures.

Finally, Chapter 7 brings together the strands of evidence throughout the
report and concludes.

5 London Economics (2002).




2 MIFID Objectives with Regard to Secondary Market
Equity Trading

This chapter sets out the objectives of MIFID in relation to secondary equity
markets based on the recitals of MiFID directives and regulation.

Of particular interest are the areas of competition, transparency and best
execution, which are considered in turn in sections 2.2-2.4.

The results of this analysis highlight the economic rationale and assumptions
underlying MIFID. In general, in order to achieve its overarching objective,
MIFID requires a number of other pre-conditions to also be met.

2.1 Infroduction

The overarching objectives of MIFID are to create an integrated financial
market, in which investors are effectively protected and the efficiency and
integrity of the overall market are safeguarded.

These objectives are set out in detail in the recitals of the MIFID Level 1 and
Level 2, which consist of:

e Commission Directive 2004/39/EC of the European Parliament and of
the Council of 21 April 2004 on markets in financial instruments; and
subsequently,

e Commission Directive 2006/73/EC of 10 August 2006 implementing
Directive 2004/39/EC of the European Parliament and of the Council
as regards organisational requirements and operating conditions for
investment firms and defined terms for the purposes of that Directive.

¢ Commission Regulation (EC) No 1287/2006 of 10 August 2006
implementing Directive 2004/39/EC of the European Parliament and of
the Council as regards record-keeping obligations for investment firms,
transaction reporting, market transparency, admission of financial
instruments to tfrading, and defined terms for the purposes of that
Directive.

Detailed statements within MiFID Level 1T and MIFID Level 2 that relate to its
objectives in regard to competition, transparency and best execution are
provided for reference purposes within Annex 1.

The present chapter provides a brief overview of these objectives and
selected text from the abovementioned documents highlighting the
economic rationale and assumptions underlying MiFID.

2.2 Competition and the creation of new markets and
services

MIFID replaces the 1993 Investment Services Directive (ISD). Under the ISD,
countries were permitted to use a “concenftration rule” under which all equity
retail orders had to be executed on a regulated market, thereby limiting the
scope for competition.




MIFID removed the concentration rule and allows other trading platforms to
compete with regulated markets for order flow.

Indeed, the Directive distinguishes three categories of frading infrastructures:

e The first two, “Regulated Markets” (RMs) and "Multilateral Trading
Facilities" (MTFs) are “multilateral systems operated and/or managed
by a market operator, which brings together or facilitates the bringing
together of multiple third-party buying and selling interests in financial
instruments” (European Commission, 2004). A regulated market has
clear and ftransparent rules regarding the trading of financial
insfruments.

e The third system is a “systematic internaliser" (SI). This is an “investment
firm, which on an organized, frequent and systematic basis, deals on
own account by executing client orders oufside a regulated market or
multilateral trading facility (European Commission, 2004)."

The principle objectives of encouraging competition between secondary
equity tfrading venues for execution services are manifold, revolving around
the efficient functioning of securities markets. With regard to MiFID Level 1,
these objectives are summarised as follows in Commission Regulation (EC) No
1287/2006 of 10 August 2006:

"[MIFID consists of a] framework of rules designed to promote
competition between trading venues for execution services so as
fo increase investor choice, encourage innovation, lower
fransaction costs, and increase the efficiency of the price
formation process on a pan-Community basis."

European Commission (2006b)

To ensure trading venues could compete effectively with one another once
MIFID was implemented, a number of pre-conditions were also set out.

For instance, ensuring that the legal definitions of RMs and MTFs "are closely
aligned to reflect that they represent the same organised frading
functionality" (European Commission, 2004); and additionally, ensuring that
investment firms are provided with sufficient access to RMs throughout the
Community.

"Investment firms should all have the same opportunities of
joining or having access to regulated markets throughout the
Community. Regardless of the manner in which transactions are
at present organised in the Member States, it is important to
abolish the technical and legal restrictions on access to
regulated markets."

(European Commission, 2004)

In the spirit of this statement, MIFID Level 1 sets out the main objectives
competition was infended to achieve and pre-conditions for these benefits to
be realised. While the fulfilment of these pre-conditions is a pre-requisite for
the achievement of MIFID's overarching objectives, it should be noted that
they also lead to other impacts of economic importance. Many of these pre-
conditions relate to fransparency and best execution, which are considered
in the following sections.




23 Transparency

Two forms of fransparency are addressed within MIFID: pre-frade
fransparency, requiring investors to be provided with access to quote
information prior to trading or information on outstanding order flow
accumulated in the order book; and post-trade transparency, which requires
completed trade information to be publicly disseminated.s

Regarding pre-trade fransparency, regulated markets and MTFs that are
quote-driven are required to publish the best bid and offer of every market
maker and regulated markets, while MTFs that are order-driven are required
to publish their five best bids and offers. Systematic internalisers must provide
quotes to market participants for stocks that also trade on regulated markets.

Regarding post-tfrade transparency, trading venues are required to provide
details of executed trades, including time stamps, the price, the quantity and
the execution venue.

These requirements are complementary to the objectives MIFID aims to realise
through greater competition. Indeed, part of the original rationale for the
tfransparency requirements was to address potential competition issues.
Transparency requirements were viewed as essentfial fo yield competitive
outcomes, and for the various secondary equity tfrading markets to operate
as if they were a single market.

Fair competition requires that market participants and investors
be able to compare the prices that trading venues (i.e.
regulated markets, MTFs and intermediaries) are required to
publish."

(European Commission, 2004)

Related to transparency regarding price information, MIFID also requires that
"investors are adequately informed about the "true level of actual and
potential transactions" (European Commission, 2006b).

Overall, MIFID focuses on the removal of barriers that may hinder price
formation processes and relies on market forces to produce services that
market participants may require, for instance, to compare prices.

“It is recommended that Member States remove any obstacles
which may prevent the consolidation at European level of the
relevant information [for price comparison] and its publication."

(European Commission, 2004)

¢ A number of Articles within MIFID Level 1 deal with transparency: Article 27 [Obligation for
investment firms to make public firm quotes], Article 28 [Post-trade disclosure by investment
firms], Article 29 [Pre-trade fransparency requirements for MTFs], Article 30 [Post-frade
transparency requirements for MTFs], Arficle 44 [Pre-trade transparency requirements for
regulated markets] and Arficle 45 [Post-frade transparency requirements for regulated
markets].




Moreover, the expected effectiveness of the transparency regime also
directly impacts on the achievement of MiFID's best execution objectives.

24 Best execution

The aim of the best execution requirement is summarised within MIiFID as
follows:

"It is necessary fo impose an effective ‘best execution’ obligation
fo ensure that investment firms execute client orders on terms
that are most favourable to the client. This obligation should
apply to the firm which owes contractual or agency obligations
fo the client."

(European Commission, 2004)
The best execution rule within MiFID opens with the following statement:

“Member States shall require that investment firms take all
reasonable steps to obtain, when executing orders, the best
possible result for their clients taking into account price, cosfs,
speed, likelihood of execution and settlement, size, nature or any
other consideration relevant to the executfion of the order.
Nevertheless, whenever there is a specific instruction from the
client, the investment firm shall execute the order following the
specific instruction”

(European Commission, 2004)

An interesting aspect of the best execution rule is that it takes various
dimensions of orders info account as opposed to price alone. This poses a
potential problem for investors in monitoring whether best execution has
taken place.

In response to this point, investment firms are mandated to adopt particular
conduct of business procedures as well as procedures relating to the
prevention of conflicts of infterest.” This provides investors with an
understanding of investment firms’ execution practices against which to
benchmark the actual execution of trades.

MIFID also includes provisions relating to order handling and trade reporting?,
to ensure that investment firms execute orders quickly and sequentially, and
are acting in the best interests of their clients. In addition, MIFID requires tfrade
reporting to be sufficiently standardised so as to be comparable across
different trading system:s.

7 Articles 13, 18 and 19, Commission Directive 2004/39/EC
8 Arficles 21, 22 and 25, Commission Directive 2004/39/EC
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25 Summary of Chapter 2

The central objectives of MIFID in regard to competition are to increase the
efficient functioning of securities markets. Conftributing towards these goals
are transparency requirements and best execution rules.

The various provisions within MIiFID are intended to interact with each other in
such a way so as to achieve its overarching objectives. In order to achieve a
competitive landscape in secondary market equity trading, investors and
equity traders require choice in frading venues. In addition, transparency
requirements allow investors to compare prices across different trading
venue, while best execution rules specify that multiple dimensions of equity
tfrades need to be taken into account.

The next chapter discusses these various aspects from an economic
perspective.

11



3 Economic Analysis

This chapter provides an economic analysis of whether a) MIFID has
achieved, or is progressing towards its stated objectives in the area of
secondary market equity trading, and b) if it has resulted in any important
unintended consequences not previously anficipated by policy-makers,
based on existing economics and finance literature.

Following the structure of the discussion in the previous chapter in which
competition, transparency and best execution were considered in turn,
section 3.1 analyses the likely impacts of MIFID from a theoretical perspective,
while section 3.2 reviews the empirical evidence on the impact of MiFID on
secondary market equity trading, based on an assessment of existing
research.

3.1 Potential impacts

3.1.1 Competition and the creation of new markets and services

Two developments have made it possible for competition to emerge among
equity trading venues:

e Firstly, technological innovations have made it possible to swiftly direct
orders through alternative trading systems.

e Secondly, through the removal of the concentration rule?, MIFID has
facilitated a competitive environment in which technological
innovations in trading systems can be more fully exploited.

Combined, these factors may have served to achieve a number of the
overarching objectives of MiFID.

e Firstly, competition among trading venues may be associated with
increased liquidity due to the increased dispersion of trading (Hamilton,
1979).

e Secondly, competition may also be associated with innovation through
the provision of different types of services across trading venues, which
is beneficial insofar as it addresses the needs of different investor types.

¢ Thirdly, competition may influence explicit and implicit trading costs.

However, a number of potential unintended consequences, relating to order
flow fragmentation could also impact upon key stakeholder groups such as
exchanges, investors and intermediaries in ways that run contrary to the
objectives of MIFID. For example:

e MIFID may cause trading costs to rise. In a competitive and more
fragmented frading environment, operators of trading infrastructures
may be bearing larger costs than they would otherwise bear if the

? The concentration rule is a provision in the 1993 Investment Services Directive (Directive
93/22/EC) that permitted individual member states to require orders from investors in that
member state to be executed only on regulated markets.

12



market for securities were consolidated. This is because an important
cost of operating a frading venue is fixed. In a competitive
environment, therefore, multiple operators of trading venues using
broadly similar technologies will each have higher average costs than
they might otherwise have if they jointly served a given set of market
participants, that is, they do not benefit from economies of scale.

e Liquidity may contract if it is costly to interact with multiple trading
venues. This is due to the presence of liquidity externalities. At any
given point in fime, the market with the greatest number of
participants will attract all other participants because, on average, it
offers the highest probability of order execution at the most
competitive price, that is, it offers the greatest liquidity. As such,
fragmentation of order flow could impact upon liquidity, as it may be
costly to find a counterparty across multiple tfrading venues compared
to one in which the market for securities is consolidated (Mendelson,
1987).

In short, assessing MIFID’s net effect on competition can only be determined
on the basis of empirical analysis. On the one hand, competition may result in
market participants being better serviced by trading venues, innovations and
other associated benefits. On the other hand, competition may result in
additional costs relating to loss of economies of scale and liquidity
externalities.

3.1.2 Transparency

A priori, one would expect that fransparency requirements contribute
towards the achievements of MIFID's overarching objectives regarding
secondary market equity tfrading.

More specifically, fransparency is expected to lead to “efficiency of the
overall price formation process for equity instruments” and to “assist[s] the
effective operation of best execution obligations .10

This is supported by evidence on pre-tfrade transparency in some relatively
recent studies. Baruch (2005), for instance, finds that increasing limit order
book transparency is likely to lead to improved liquidity, measured by the
price impact of market orders; and greater price quality, insofar as prices
revealed more information about the fundamental value of securities. This
view is supported by the results of an empirical study by Boehmer, Saar and
Yu (2005).

However, the relationship between transparency and the objectives of MIFID
may not be necessarily so clear-cut. For instance, greater transparency may
lead to losses among limit-order providers to momentum traders, which would
cause a reduction in market depth. This would also be associated with
increased volatility and higher execution costs.

10 Implementing Directive 2006/73/EC Recital 44

13



With regards to post-trade transparency, there is little theoretical or empirical
evidence in the economics and finance literature. The key debate, however,
appears to be around the issue of consolidated price information and how
this affects best execution — particularly, whether the private market has, to
date, provided adequate solutions to achieve comprehensive post-trade
information.

A separate issue relates to exceptions to the transparency provisions. It is
argued by some commentators that dark pools of liquidity, due to a lack of
publicly displayed bid and offer quotes, can hinder the efficient functioning
of secondary equity trading, particularly the process of price discovery. In
contrast, some market participants argue that dark pools of liquidity represent
an important mechanism for executing block tfrades more efficiently.

As in the case of competition in the secondary equity markets, it is therefore
an empirical matter to determine whether, at an aggregate level, the
benefits of the transparency requirements and other provisions associated
with MIFID have had a net positive or negative impact on trading costs and
on secondary equity markets more generally.

3.1.3 Best execution

The economic rationale for encouraging best execution, among other things,
is that it promotes liquidity provision.

Weston (2000), for example, credits the success of electronic communication
networks (ECNs) in attracting order flow to the intfroduction of order handling
rules that permit public limit orders fo compete directly with market-makers on
fraditional exchanges. As ECNs permit investors to trade directly with one
another under these rules, a reduction in spreads and fees charged by
broker-dealers has been observed also.

More recently, Degryse (2009) summarised a number of studies'' on the
impact of ECNs and rules associated with their use on the market quality of
traditional exchanges and found that:

e Trading on ECNs is associated with tighter bid-ask spreads and greater
market depth.

e ECNs permit a reduction in fransaction costs (and not only among
“easier” frades).

e ECNs contribute to price discovery.

By and large, there appears to be a strong economic rationale for the
introduction of best execution rules. However, under these rules, there are
some potential unintended consequences that must be taken into account
and addressed.

1 See Huang (2002), Hendershott and Mendelson (2000), Simaan et al. (2003), Domowitz (2001),
Barclay ef al. (2003), Weston (2000), Conrad et al. (2003), Benhamou and Serval (2000),
Domowitz et al. (2001), Domowitz and Steil (1999), and Nces and @degaard (2006) in
Degryse (2009).
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Overall, whilst best execution rules are in principle beneficial, there may be
unintended consequences associated with their implementation that
counter-balance the positive impacts they were expected to achieve. The
relative size of these costs and benefits are explored in detail in the following
section.

3.2 Empirical assessment of the impact of MiFID

Due to the relatively recently implementation of MIFID, there is a scarcity of
completed research focusing directly on the magnitude of the impact of
MIFID to date.

The main study in this regard focuses on the impact of MIFID using trading
data from the three-month period after its implementation for 153 European
blue chip equities (Gresse, 2010). In particular, the impact of MiFID is analysed
through the effect that market fragmentation has had on spreads, market
depth, liquidity and prices.

The key findings of Gresse are as follows.

e Quoted spreads appear to have narrowed as a result of MIFID, on
average, across trading venues.

e However, only global traders - those accessing multiple tfrading venues
- appear to benefit, with spreads actually increasing for trading on
shares’ primary exchanges.

e Liquidity appears to have fallen as a result of MIFID in general, with the
exception of increases in intfernalised order flow that have resulted in
the post-MiFID period.'2

e Market depth has also, in general, fallen in the post-MiFID period, and
price quality appears to have deteriorated as well.

Each of these four conclusions is discussed in greater detail in the following
sections.

3.2.1 Market fragmentation

The data reported in Gresse's study show the distribution of market-traded
volumes between different types of frading venues for stocks from eight
incumbent frading venues in the immediate period following the infroduction
of MIFID.

At that time, the majority of order flow was still predominantly channelled
through the primary exchange. With the exceptions of the Euronext Brussels
and Euronext Amsterdam stocks, over 80% of order flow was channelled
through the primary exchange for the blue chip stocks considered (Figure
3.1).

12 Some market participants have noted that this conclusion may not fully take account of the
consolidated frading volume and of the general downturn in equity frading during the
period covered by the study.
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This picture has changed radically in recent years, especially in the case of
the larger incumbent trading venues that face robust competition from a
number of alternative venues such as Chi-X, Bats, Turquoise, Burgundy and
from other incumbent trading venues (see Table 3.1).

Thus, MIFID has had an impact on the emergence of pan-European frading
as, without the abolition of the concentration rule which applied in almost all
natfional markets in the pre-MiFID period, no competition to the incumbent
frading venue would have been possible.

Table 3.1 Share of trading volume in stocks included in main stock index on
incumbent trading venues

Index Incumbent Venue Share of Incumbent Venue
AEX Euronext-NYSE Amsterdam 62.9%
BEL 20 Euronext-NYSE Brussels 69.4%
CAC 40 Euronext-NYSE Paris 68.5%
DAX Deutsche Borse Xetra 67.6%
FTSE 100 London Stock Exchange 51.2%
FTSE 250 London Stock Exchange 62.2%
IBEX 35 Bolsa de Madrid 84.2%
FTSE MIB Borsa ltaliona 78.7%
PSI 20 Euronext-NYSE Lisbon 91.5%
OMX C20 Nasdag-OMX Copenhagen 80.5%
OMX H25 Nasdag-OMX Helsinki 68.7%
OMX S30 Nasdag-OMX Stockholm 57.2%

Source: Source: Thomson Reuters Monthly Market Share Reports for all order book trading for
August 2010 http://financial.thomsonreuters.com/marketsharereports

3.2.2 Potential impact of fragmentation on spreads

In order to gain an indication of the impact on spreads that MiFID has had
through fragmentation in the immediate period following the implementation
of MIFID, Gresse (2010) conducted a correlation analysis between different
measures of spreads'® and fragmentation for 153 European blue chip stocks

13 The spread variables shown in Table 3.2 are as follows. Local spreads refer to spread variables
relating to the primary exchange on which a given stock is listed. Global spreads refer to
spread variables relating to all trading venues relating to a given stock under consideration,
namely: primary exchanges, group-affiiated exchanges, other exchanges, Chi-X and Plus.
The difference between quoted and effective spread variables is the trading costs actually
paid. For more details, see Gresse (2010).
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shown. The results of this analysis are shown in Table 3.2 and provide some

interesting findings.

Table 3.2: Potential impact of fragmentation on spreads

Local Local Global Global
quoted | effective | quoted | effective
spread spread spread spread

Fragmentation of the total order | -0.0019 -0.0262* -0.0272% | 0.1421*
flow (0.8987) (0.0897) (0.0777) (0.0000)
Fragmentation of the market- -0.028* 0.1794=* 1 -0.1190"= | -0.0098"
traded order flow (0.0867) (0.000) (0.0000) (0.5106)

Note: ***, ** * indicates statistical significance at the 1%, 5% and 10% level, respectively.
Source: Gresse (2010)

Prima facie, the results suggest no impact of MIiFID through fragmentation on
spreads. There is no correlation between local quoted spreads and measures
of fragmentation and no statistically significant correlation (at the 5% level or
better) between local effective spreads and fragmentation of the total order
flow.

Interestingly, however, the results are consistent with the view that traders with
access to multiple trading venues reap the gains of competition among
trading venues, while market participants on primary exchanges face higher
spreads as a result of fragmentation under MIFID. This is because
fragmentation of the market-traded order flow (excluding systematic
internalisers and OTC) is associated with higher local effective spreads and
lower global quoted spreads.

3.2.3 Potentialimpact of fragmentation on liquidity

Gresse (2010) also undertook a correlation analysis between a number of
iliquidity variables and fragmentation variables. The results of this analysis
are presented in Table 3.3.

Generally, while fragmentation is associated with a reduction in liquidity,
traders with access to channels through which they can internalise order flow
have seen an overall increase in liquidity.

4 |lliquidity variables capture the marginal cost of trading one share of a stock, i.e., the price
sensitivity of the stock; therefore, the greater the value of the variable the more illiquid the
stock. The quoted illiquidity variables are constructed by considering the second-by-second
quoted spreads and the quantities that can be traded within those spreads; and the
effective lliquidity variables are constructed on a frade-by-tfrade basis by considering
effective spreads and frade sizes. For more details, see Gresse (2010).
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Table 3.3 Potential impact of fragmentation on liquidity

Local Local Global Global
quoted effective quoted effective
iliquidity iliquidity iliquidity iliquidity

ratio ratio ratio ratio

FrogmenTOTion of the total 0.0749%** 0.1618%** 0.0407*** -0.1727%**
order flow (0.0000) (0.0000) (0.0045) (0.0000)
FrogmenToTion of the 0.0329%** 0.07 60*** -0.0569%** 0.0313**
market-traded order flow (0.0298) (0.0004) (0.0006) (0.0231)

Notes: Figure in (.) is the t-stafistic and ***, **, * indicates statistical significance at the 1%, 5%

and 10% level, respectively
Source: Gresse (2010)

Considering fragmentation of the total order flow, iliquidity is positively
correlated with fragmentation, except in the case of global effective
iliquidity, which falls with the fragmentation of the total order flow.

3.2.4 Potential impact of fragmentation on depth

The results of an analysis of the potential impact of fragmentation on market
depth (measured by the volume to be fraded to move prices by one unit) are

presented in Table 3.4.

Table 3.4 Potential impact of fragmentation on depth

Local Global

depth depth
-0.1576*** -0.1320%**

Fragmentation of the total order flow (0.0000) (0.0000)
0.11871%* -0.0777%**

Fragmentation of the market-traded order flow (0.0000) (0.0000)
-0.1045%* -0.0989***

Share of the internalised order flow (0.0000) (0.0000)

Notes: Figure in (.) is the t-stafistic and ***, **, * indicates statistical significance at the 1%, 5%

and 10% level, respectively
Source: Gresse (2010)

On average, depth is associated with a reduction in fragmentation. This may
be the product of two different effects. On the one hand, trading volumes
may increase with fragmentation due to increased arbitrage opportunities,
implying an increase in market depth. However, on the other hand,
fragmentation may be associated with a decrease in average order size,
which causes market depth to fall. Overall, it appears that the latter effect

dominates the former.
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3.2.5 Fragmentation and price quality

Price quality in the Gresse study is measured by the ratio of short-term return
to long-term return variance. The rationale for adopting such a measure is
that prices should follow a random walk process if they are efficient. In such a
case, the price quality ratio should equal one. However, if prices are
inefficient, the price quality ratio will be greater than one (under sticky prices)
or less than one (under price over-reaction).!

Panel regression analysis is used to measure the effect of fragmentation on
price quality, controlling for any stock-specific, day-specific effects and
autocorrelation.

The results of this empirical analysis show that fragmentation in market-traded
order flow causes a deterioration in price quality but changes in the share of
internalised order flow do not affect price quality.

3.3 Conclusions of Chapter 3

From a theoretical perspective the various changes brought about by MIFID
in the area of secondary market equity trading should be in line with the
stated MIFID objectives, although some unintended, negative, effects may
also arise. Thus, empirical analysis is critical to assess the impacts of MIFID.

So far, empirical research on the effects of MiFID on equity trading is very
scant. The only major empirical study in this area, focusing on the impact of
MIFID in the immediate period following the intfroduction of MiFID found that:

e Quoted spreads appear to have narrowed as a result of MIFID, on
average, across frading venues.

e However, the ability to capture narrow spreads appears to increase by
accessing multiple trading venues.

e Liquidity appears to have fallen as a result of MIFID in general, with the
exception of increases in internalised order flow that have resulted in
the post-MiFID period.

e Market depth has also, in general, fallen in the post-MiFID period, and
price quality appears to have deteriorated as well.

Data tracking the distribution across equity trading venues of stocks listed in
the main index of the major European incumbent trading venues show that
since the intfroduction of MIFID, non-incumbent trading venues have gained
significant market shares. This would not have been possible without the
abolition of the concentration rule effective in most national markets prior to
MIFID.

15 More details regarding the price quality measures used can be found in Gresse (2010).
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4

4.1

Assessing the Macroeconomic Impact of Capital
Market Integration — the 2002 London Economics Study

Infroduction

The 2002 study by London Economics used a three step approach to assess
the impact of capital market integration in the area of secondary market
equity trading.

4.2

First, it quantified the effect that the elimination of all the barriers to a
fully infegrated secondary equity market in the EU would have on
implicit equity trading costs in secondary equity tfrading markets in the
EU. This quantification was based on an empirical model relating
implicit trading costs on various stock exchanges to market depth,
volatility and a number of other variables.

Next, the study used an estimated model linking the cost of equity
capital of a company to the implicit trading cost in the equity of the
company to derive an estimate of the effect that a fully integrated
European capital market would have for the cost of equity capital
more generally.

Finally, it assessed the macroeconomic impact of a reduction in the
cost of equity capital (in terms of higher investment in equipment and
structures and GDP) that would arise out of full European capital
market integration.

Key findings of the 2002 London Economics study

The 2002 study covered the following countries/stock exchanges: Australia,
Austria, Belgium, Canada, Denmark, Finland, France, Germany-Frankfurt,
Greece, Ireland, Italy, Japan, Netherlands, New Zealand, Portugal, Spain,
Sweden, Switzerland, United Kingdom, US-NASDAQ and US-NYSE.

The key findings are reported here.

Trading costs

With regards to implicit equity frading costs, the study found that, in the long
run, implicit equity tfrading costs were negatively related to total market size
and positively to the volatility of returns in 2000 and 2001 (see Equation 1).

Equation 1: Trading costs = 0.01893 — 0.0120 * Market capitalisation
+ 0.3506 * Volatility
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Where:

e “Trading costs” of a stock were measured as the effective bid-ask
spread in percentage form.'¢ The average trading cost was 3.995%
across all markets covered by the 2002 study and ranged from 1.153%
at the NYSE to 9.464% in Australia.

e “Market capitalisation” of market was measured as the sum of the
market capitalisation of all firms listed on that exchange. The average
market depth was US$ 2.847 trillion on average across the market
covered by the study over the period 2000-2001 and ranged from
US$11.210 trillion for the NYSE to US$ 0.018 trillion in New Zealand.

e “Volafility” of a stock was measured by the volatility of refurns and
computed for each stock as the standard deviafion of the stock’s
return over a period of a month. The average volatility of all stocks in a
market ranged from 1.92 % (standard deviation as a percentage of
stock’s price) in Spain to 4.68% in Australia and averaged 3.58% across
all markets covered by the study.

Using the estimated equation, an estimate of the average trading cost for the
fully integrated market was derived using the mean returns’ volatility for EU
stocks and the total EU stock market capitalisation in 2001. This yielded an
estimate of an average trading cost of 1.008% of the market price under an
integrated European capital market, which was very similar to average
trading cost levels observed on NYSE at that fime.

Post-full-financial-market integration frading costs were estimated to be 25%
and 90% lower than the pre-full-financial-market-integration trading costs
across the various European equity trading venues.

Cost of equity capital

One of the main conclusions of the body of literature on securities market
microstructure is that asset returns are increasing in trading costs (Amihud and
Mendelson (1986), Amihud and Mendelson (1991), Aiyagary and Gertler
(1991), Vayanos (1998)). Intuitively, in a world where trading is costly, investors
require higher returns to compensate for higher trading costs. This tfranslates in
higher financing costs for firms. The key implication of this relationship is that
by lowering the opportunity cost of capital, liquidity-increasing policies may
further increase capital accumulation and then employment and growth.

The 2002 study updated and expanded Domowitz and Steil’s (2001) study by
re-estimating the relationship between trading costs and the cost of equity
capital at company level using microeconomic data.

16 See Annex 3 for a detailed discussion of alternative measures of frading costs.
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The final reduced form equation derived from the econometric estimation of
the model linking the cost of equity capital is given in Equation 2:

Equation 2: Change in cost of equity capital = 0.5734 * percentage
change in frading cost

Based on this equation and the reduction in trading costs reported, the cost
of equity capital was estimated to fall by 25 and 50 basis points.

Table 4.1 presents the predicted reduction in trading costs and cost of equity
capital for the EU equity markets covered by the 2002 study.

Table 4.1: Estimated reduction in trading costs and cost of capital

Country - trading venue Percentage reduction | Predicted decrease

in tfrading costs in the cost of capital
(basis points)

Austria 87.3 50.1

Belgium 85.5 49.0

Denmark 81.4 46.7

Finland 80.6 46.2

France 85.2 48.9

Germany 80.9 46.4

Ireland 38.0 21.8

Italy 84.7 48.6

Luxembourg 64.4 36.9

Netherlands 85.5 49.0

Poland 85.0 48.7

Spain 23.4 13.4

Sweden 77.9 44.6

United Kingdom 45.7 26.2

Source: London Economics (2002)
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Impact on investment and GDP

The key results!” of the study were that, as a result of the combined reduction
in the cost of equity, bond and bank finance caused by full European capital
market integration:

e The level of EU15 GDP (at constant prices) was expected to be raised
by 1.1%, or €130 billion in 2002 prices, in the long-run;

e GDP per capita at current prices in the EU15 was estimated to be €600
higher in the EU and GDP per capita; at 2002 prices €350 higher;

e Total business investment in the EU15 was projected to be almost 6.0%
higher and private consumption was projected to increase by 0.8%;

e Finally, total employment was projected to be 0.5% higher.

The reduction in the cost of equity finance was the most important factor. It
accounted for half a percentage point (or 45%) of the 1.1 percentage point
increase in the EU15 level of GDP (at constant prices).

4.3 Conclusions of Chapter 4

The study by London Economics in 2002 found that the full integration of EU
capital markets could result in significant reductions in implicit tfrading cost
across the various equity frading venues existing at that time in Europe, and
that such a decrease would lower the cost of equity capital by between 25
and 50 basis points.

In turn, the lower cost of equity capital was estimated to raise the long-run
level of EU15 GDP (at constant prices) by about half a percentage point.

Moreover, the integration of equity and debt markets, in combination with a
reduced reliance of bank finance by businesses, was estimated to raise the
long-run level of EU15 GDP (at constant prices) by about 1.1 percentage
points.

17 This result was obtained from a simulation with the macroeconomic models of the European
economies of Oxford Economic Forecasting. Different models with different sensitivities of
investment to the cost of capital may yield somewhat different results.
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5 Quantitative Analysis of the Impact of MiFID on Implicit
Equity Trading Costs

5.1 Infroduction

This chapter presents the key results of an update of the empirical analysis of
the relationship between market size and implicit frading costs presented in
the 2002 London Economics study. The econometric analysis is presented here
in summary form with Annex 2 providing a detailed description of the
methodology and estimation results.

5.2 Data sample

The update of the 2002 study is based on a sample of stocks representing the
top 50 equities on the set of Euronext exchanges, the London Stock Exchange
and the Deutsche Bdrse; and the top 20 stocks from other regulated markets
within the EU-25 plus Switzerland, with the exceptfion of Malta and
Luxembourg, where data on the top 5 stocks were considered in each.

The selection of stocks was based on companies' average market
capitalisation over the period 2nd January 2006 - 31st December 2009 when
this data was available. In addition to this selection process, a series of filters
were applied's:

In Table 5.1, information on average effective spreads, quoted spreads, stock
volatility, tfrading turnover and market depth is reported by country — trading
venue for the period 2006-October 2007 (pre-MiFID) and calendar year 2009
(post-MIFID). As a result of the highly unsettled market conditions throughout
2008, this particular year is excluded from the sample period used for the
empirical analysis.

18 Stocks experiencing extreme price movements such as more than a 200% growth rate or a
percentage decrease as greater than 50% in any of the key variables (bid, ask, price) were
dropped from the sample were observations of cross markets (i.e. negative bid-ask
spreads). This is because the a priori hypothesis was that such data most likely reflected
stocks' characteristics outside the scope of the analysis or reporting errors.
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The data reported in Table 5.1 show that implicit trading costs, as proxied by
the quoted spread expressed in percentage of stock prices:

e Fell sharply between 2000-2001, the period covered by the 2002 study,
and 2006-2007;

e Increased thereafter by, on average, from 2.80% to 3.57% between the
pre- and post-MiFID environment.

This general picture of increasing trading costs in the post MIFID period is
corroborated by the information on the standard deviation of quoted
spreads, which has risen from 2.49 in the pre-MiFID period to 2.90 in the post-
MIFID period. Visually, this can be seen in Figure 5.1, where there is a lower
concentration of quoted spread values post-MiFID.

Figure 5.1 Comparison of quoted spreads, by venue pre- and post-MiFID

Quoted spread (%age of price) Quoted spread (%age of price)

pre-MiFID post-MiFID
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Note: Data points ordered by name of regulated markets followed by alternative trading
systems
Source: London Economics' analysis of Bloomberg data

Effective spreads have evolved similarly (Figure 5.2), having widened from
1.48% pre-MiFID to 2.58% post-MiFID.
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Figure 5.2 Comparison of effective spreads, pre- and post-MiFID
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Note: Data points ordered by name of regulated markets followed by alternative trading
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One could be led to infer from this data that the intfroduction of MIFID has
increased trading costs. However, many other factors, including the financial
crisis, affected the evolution of the implicit trading costs in the post-MiFID
environment.

Indeed, stock volatility rose substantially in the post MIFID period with the
standard deviation of stock returns rising from 1.65 to 3.42 and the median
stock volatility more than tripling from 0.97 to 3.71. High stock volatility is
generally associated in the economic literature with wider market spreads
due to uncertainty surrounding short-term fluctuations in prices.

Moreover, trading turnover also fell marginally over the period, from 0.22% to
0.21% of the market capitalisation of the stocks being fraded on a daily basis
between the pre- and post-MIFID period. Again, higher implicit trading costs
are typically associated in the economic literature with lower trading
furnover.

Thus, a number of factors may explain the differences in pre-MiFID and post-
MIFID in implicit frading costs and a more detailed statistical analysis is
required to assess the conftribution of each of the potential factors. The next
section provides the results of such a multivariate analysis.

53 Statistical estimation of the impact of MiFID on the
relationship between the size of the secondary equity
markets and implicit trading costs

This section provides an overview of the key results of the updated
econometric analysis undertaken in the previous study by London Economics.
The detailed methodological approach is presented in detail in Annex 2. This
section presents a summary overview of the approach and the key results
and also describes the key considerations to tfake info account in this analysis.
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5.3.1 Time period of the analysis

Figure 5.3 provides a clear illustration of the evolution of the average of the
effective frading spreads over the pre- and post-MiFID periods. The two
volatile periods (between January 2008 and March 2008 and between
September 2008 and November 2008) illustrate the sharp impact of the global
economic crisis on secondary markets for equity, while the periods prior to

November 2007 and since January 2009 represent relafively more stable
economic circumstances.

Figure 5.3 Average effective spread (expressed as % of stock price), July
2006-December 2009
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Source: London Economics’ analysis of Bloomberg data

As MIFID was implemented in November 2007, it would be impossible to

distinguish its impacts from that of the economic crisis on market spreads in
the months immediately afterwards.

Moreover, one would not expect the impact of MIiFID to be fully reflected in
the market place in the immediate period following the coming into force of
MIFID. For these two reasons, we considered that it would be more fruitful to
compare the level of implicit trading costs over two windows of more stable
economic circumstances while giving the reform time to bed down.

Therefore, the periods of January 2006-October 2007 and January 2009-
December 2009 were used to represent the pre- and post-MiFID period.
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5.3.2 The impact of MiFID on implicit frading costs

In order to assess the impact of MIFID on the implicit equity trading costs, the
estimated long-run relation between market capitalisation and trading costs
is shown in Table 5.2. The estimates of the 2002 long-run relationships are taken
directly from London Economics’ 2002 study and the estimates for the pre-
MIFID and post-MiFID period are derived from the estimation results of three
different versions of the basic model used in the 2002 study.

Model |is exactly the same as in the 2002 study, while model Il also includes a
general measure of market volatility and model |l includes furthermore a
variable distinguishing large from small firms.

Table 5.2 Estimates of impact of market depth (liquidity) and volatility on
implicit trading costs

2002 study -2000-2001 pre-MiFID 2006-2007 post-MIFID 2009
Market Volatfility Market Volatility Market Volatfility
depth depth depth
Model | -0.1200 0.3566 -0.273 0.009 -0.034 -0.007
Model Il -0.738 0.031 -0.014 -0.006
Model Il -0.741 0.030 -0.008 -0.006

Source: London Economics (2002) and empirical results reported at Annex 2

Two key points emerge from this:

e The impact of market depth (or liquidity) on implicit trading costs
increased sharply between the period 2000-2001 and 2006-07. Indeed
the results for model 1 show that an increase in market depth of
£1trillion results in a decrease in implicit tfrading cost of 27.3 basis points
in the pre-MiFID period and 12 basis points in 2000-2001.

This suggests that impact of the barriers between the different trading
venues and a lack of competition between trading venues became
more pronounced during the decade.

e In confrast, the impact of market depth on implicit tfrading costs is small
in the post MIFID period in comparison to the pre MiFID period.

Again using model 1, an increase of £1 trilion in market depth is now
associated with a reduction of only 3.4 basis points in implicit trading
costs.

This result is consistent with the view that MIFID has been effective in
breaking down the barriers between the various trading venues
through increased competition. From an economic perspective, the
estimated long run coefficient of the market depth variable is small
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enough to suggest that all the benefits arising from the integration of
European equity market have largely been reaped.

The same message emerges from the more complex models and, thus the
general conclusion of MIFID having had an impact on implicit tfrading cost
holds across the various models of implicit trading costs.

It is tfrue that observed trading costs are higher in the post MIFID period than in
the pre-MiFID period but this may well be due to other factors. In the absence
of MIFID and the competition in equity trading that MIFID brought about,
actual implicit frading costs could have been even higher.

This point is important to bear in mind in the discussion of the macroeconomic
impact of MiFID in the following section.

54 Macroeconomic impact of changes in frading costs

In order to assess the macroeconomic impact of MIFID, one needs to
compare the estimated impact on the economy of full European market
infegration under the pre-MiFID regime and the MIFID regimes.

Such impacts were derived using the methodology adopted in London
Economics’ 2002 study and further details are provided in Annex 2. For the
purpose of the present analysis, Table 6.3 provides estimates of the
macroeconomic impacts of changes in implicit frading costs on real GDP for
the EU as a whole for each of the three specifications used to model the
relationship between market depth and trading costs. Country details are
provided in Annex 2.

The estimates of the impact of full European financial market integration
reported show that the gains in terms of higher levels of economic activity in
the long run are of the order of 0.8% to 0.9% in the pre-MiFID environment.

Actual gains could be higher as trading fees on the various equity trading
platforms have fallen in response to increased competition among the
various equity trading venues.

However, because MIFID has largely brought about competition through the
infegration of the different trading venues into a broader pool of liquidity
across the EU, few further gains are to expected in the post MiFID environment
through the mechanism of lower frading cost due to financial market
integration.

This is not to say there are no further gains to be reaped from deeper financial
integration, but such gains would be caused by other factors.

Thus, the difference between the estimated impact on the long-run level of
EU GDP (at constant prices) under the pre-MiFID and post-MiFID regimes
provides a good indication of the impact of MiFID.

Overall, MiFID can be said to have raised the long-run level of EU GDP (at
constant prices) by about 0.7% to 0.8% percent.

In considering these figures, it is important to note that the present report
discussed a number of systemic and structural developments that may have
a defrimental impact on trading costs and hence the cost of equity capital
and the level of GDP (at constant prices).
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However, the figures reported here are estimated relative to a scenario (or
counterfactual) in which all the other developments (positive and negative)
are implicitly faken into account.

Thus, they provide an estimate of the impact at the margin of lower trading
cost brought about by MIFID through competition.

Table 5.3 Estimates of the impact of full European financial market integration
on the long-run level of EU GDP

Model Impact on long run Impact on long run level Difference pre-
level of real GDP of full of real GDP of full MIFID and post-

European financial European financial MiFID

market integration - market integration - post- (a)~(b)
pre-MiFID MiFID
(a) (b)

Model | 0.831% 0.156% 0.67%

Model Il 0.888% 0.063% 0.83%

Model Il 0.888% 0.039% 0.85%

Source: London Economics’ staftistical analysis

55 Conclusions of Chapter 5

The estimates of the 2002 London Economics study on the impact of
European financial market integration have been updated for both the pre-
MIFID period of January 2006 to October 2007 and the post MIFID period of
January 2009 to December 2009. The year 2008 is excluded from the empirical
analysis because, as a result of the financial crisis, market conditions were
highly unsettled during that year.

The update focuses on the trading cost of a sample of stocks representing the
top 50 equities on the set of Euronext exchanges, the London Stock Exchange
and the Deutsche Bdrse, and the top 20 stocks from other regulated markets
within the EU-25 plus Switzerland, except Malta and Luxembourg, where data
on the top 5 stocks were considered in each.

A simple review of implicit frading costs on the different equity tfrading venues
in the sample show that these costs fell sharply between 2000-2001, the period
covered by the first study, and 2006-2007. In conftrast, in the more recent
period of January 2009 to December 2009, implicit tfrading costs were higher
than in the pre-MiFID period.

However, it may not be appropriate to attribute the increase in implicit
trading costs in the post-MIFID period to liquidity fragmentation brought about
by MIFID as many other factors, such as increased volatility and reduced level
of frading activity were at play as well.

The estimation results of different models of trading cost show that the impact
of market depth (or liquidity) on implicit trading costs increased sharply
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between the period 2000-2001 and 2006-07. In contrast, the impact of market
depth on implicit trading costs is negligible in the post MIFID period in
comparison to the pre MiFID period.

This suggests that MIFID has been effective in breaking down the barriers
between the various trading venues through increased competition. From an
economic perspective, the estimated long run coefficient of the market
depth variable is small enough to be interpreted as suggesting that all the
benefits arising from the integration of European equity market have largely
been reaped.

When the differences in the impact of size of market depth (liquidity) on
implicit tfrading costs are passed through to the model of the cost of equity
capital and GDP (at constant prices), the resulting estimates of the impact on
the long run level of GDP (at constant prices) show that, overall, MiFID can be
said to have raised the long-run level of EU GDP (at constant prices) by about
0.7% to 0.8% percent.
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6 Stakeholder Consultation

6.1 Overview and response rate

A stakeholder consultation was undertaken as part of the present study to
gather views of secondary equity frading on the evolution of frading fees and
frading costs to inform the quantitative assessment of the macroeconomic
impact of MiFID. The consultation interview guide is provided at Annex 3. A
mix of closed and open-ended questions was chosen to gain a sense of
perceptions among market participants as a whole while also developing a
qualitative understanding for the basis of these perceptions.

In total, 70 organisations were contacted, including major trading
infrastructures, broker-dealers and investors of which 8 participated in the
consultation exercise, representing an 11% response rate. Whilst the total
number of responses collected was relatively low, a number of respondents
were associations representing a large body of member organisations. The
sample also includes a larger number of buy-side than sell-side market
participants and as such, the results presented here reflect more issues faced
by the buy-side than other groups.

6.2 Market perceptions on the impacts of MiFID on secondary
market equity trading

6.2.1 Liquidity fragmentation

Liquidity fragmentation was perceived to have increased sizeably for equities
with larger market capitalisation, while liquidity in equities with smaller market
capitalisation was not perceived to be fragmented, as these are traded
largely on primary exchanges.

Given investor preferences (e.g. for small or large cap stocks), therefore, the
incidence of liquidity consequences of MIFID could vary across different
groups of investors.

6.2.2 Trading costs

Stakeholders highlighted the difficulty of disentangling the effect of MiFID from
the effect of the global economic crisis on trading costs. As a result, the
following findings should be interpreted with caution.

Liquidity fragmentation was deemed to have had a material effect on
tfrading costs, with a number of other cost-reducing and cost-increasing
drivers having been at play too. As a result of these different forces, the
overall costs of trading are perceived to have increased moderately.

In general, stakeholders believed competition has reduced trading costs, but
due to liguidity fragmentation these benefits have not been fully realised.
Stakeholders noted the fact that higher search costs associated with
identifying counterparties for orders across venues had led to a fundamental
increase in total frading costs, despite reductions in quoted market spreads.

35



Put another way, liquidity fragmentation has resulted in a smaller proportion
of an order being executed at a given price. As the number of trades that
need to be completed to fill an order has increased, the net effect is
perceived to be an increase in the overall cost of trading. This is particularly
the case as the fees of many clearing houses are set on a per fransaction
basis.

Implicit tfrading costs are viewed as having fallen in general. However, implicit
trading costs of large orders were perceived to have risen due to a larger
market impact. This larger market impact results from the fact that the
average frade size has fallen in recent years.

However, commentators noted that larger orders that tap dark pools of
liquidity receive more favourable terms, which not all market participants
have access to.

It was also noted that there are a number of counteracting forces at play.

The provision of liquidity by high frequency traders was viewed as a positive
influence on market spreads by some stakeholders. The same was true of the
reduction in minimum tick sizes within different tfrading venues.

Generally, however, the various stakeholder assessments are consistent with
the results of section 3.2 — that is, the total cost of trading appears to have
increased but those with access to dark pools of liquidity appear to have
been affected relatively less due to the competitive terms offered through
these venues.

6.2.3 Broker-dealer fees

Stakeholders, on average, perceived broker-dealer fees to have increased
moderately in the post-MiFID period.

Stakeholders stated that one needs to clearly distinguish between two types
of strategic response of broker-dealers to MiFID.

e One group decided that it was strategically optimal, given their client
base, to invest in the infrastructure necessary to connect to a large
number of trading venues. This was based on the assumption that
these outlays would be outweighed by the resultant increase in
demand and the reduction in tfrading costs achieved over time.

e A second group of broker-dealers perceived an advantage in being a
second-mover insofar as it would be beneficial to observe the
operational success of alternative frading platforms prior to committing
to frade on them.

Overall, the view of stakeholders is that cost reductions passed on broker-
dealers have been minimal so far because of the cost of initial outlays, as well
as other factors such as cumbersome clearing and settlement arrangements
in some Member States.

However, some investors were optfimistic about the future benefits broker-
dealers may pass through to investors. It was argued that systems were in
place for broker-dealer fees to more closely reflect actual tfrading costs on
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different trading platforms than current fee structures allow for, and that this
pass-through may be spurred over time through broker-dealer competition.

6.3 Market perceptions on transparency requirements

6.3.1 Pre-trade transparency

The general perception with regards to pre-tfrade transparency stipulations of
MIFID is that in the absence of such legal requirements, few market
participants would have implemented them.

Stakeholders were also largely in favour of waivers to pre-tfrade transparency
requirements as this permits tfrading strategies to be hidden from other market
participants (waivers for large-scale trades were particularly supported).

High frequency traders were highlighted by some stakeholders as having a
particular ability to use pre-trade transparency requirements in such a way as
to drive other liquidity providers away from the marketplace.

The impact of high frequency traders was the primary focus of opinion
provided by stakeholders on the price consequences of pre-trade
fransparency requirements. There was a strong consensus that two effects
were of central importance.

e First, high frequency traders are perceived to effectively provide
liquidity by exploiting arbitrage opportunities between trading venues,
resulting in more competitive market spreads in the system as a whole.

¢ Secondly, however, high frequency fraders were perceived to increase
volatility in secondary equity markets and securities markets more
generally. High frequency traders were described as highly risk-averse
and effectively removing liquidity precisely when it is required by the
financial system — during periods of high volatility.

The net effect of these two offsetting forces is ambiguous, although a maijority
of stakeholders participating in this consultation felt that, on balance, high
frequency traders have been detrimental to market quality.'?

With regard to liquidity, stakeholders noted that increased volatility resulting
from the activity of high frequency traders and market conditions more
generally, had led to a reduction in the overall level of liquidity in the financial
system. However, most stakeholders felt that liquidity was impacted upon
more by the introduction of competition than through transparency
requirements.

17 For a detailed account of the impact of high frequency tfraders, see responses to the
Committee of European Securities Regulators consultation entitled "Micro-Structural Issues of
the European Equity Markets™.
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6.3.2 Post-trade transparency

The main issue raised by stakeholders in the consultation exercise was the lack
of consolidated price information and how this impacts upon broker-dealers'
ability to carry out best execution of trades on the one hand, and investors'
ability to monitor whether best execution has taken place on the other (best
execution is discussed in section 6.4).

One key recurring theme was MIFID’s reliance on commercial parties to
provide post-trade information, when adequate resources may not be
available for them to consolidate this information.

Issues such as poor data quality, especially with respect to OTC trades,
significantly delayed publication of trade information, and double counting,
were problems that were frequently mentioned, all of which confribute to
inaccurate informatfion about the frue level and price of different
transactions.

Some stakeholders felt that, due to the discretion with which broker-dealers
can report transactions under current post-trade transparency requirements,
post-trade information does not necessarily provide clarity as to the actual
level and nature of fransactions, which impacts upon the effectiveness of
best execution.

More importantly, however, it was not felt that particular improvements in
post-trade transparency would be beneficial to the efficient functioning of
markets. This is due to the fact that high quality data provided by a given
market participant without delay would allow other market partficipants to
observe trading strategies and exploit them such that the overall level of
market activity may fall below an optimal level.

This is not to say that the provision of post-trade information is not important,
merely that it should be provided with a delay that balances the benefits of
tfransparency (e.g. for best execution) against its costs (e.g. discouraging
transactions that would otherwise take place).

6.4 Market perceptions of best execution

Views regarding the implementation of the best execution rule are mixed.

Stakeholders indicated that the main issue of concern is the large number of
fransaction dimensions that are to be taken into account in the
determination of best execution, including price, costs, speed and likelihood
of execution and settlement, size, nature or any other consideration relevant
to the execution of the order.

Without a clear focus as to what constitutes best execution, partficularly with
the inclusion of a substantial number of non-price factors, stakeholders felt
that there is excessive discretion in the interpretation of the rule.

Other points raised by stakeholders with regard to the implementation of the
best execution rule include the following:
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e |t was felt that putting in place a best execution policy was a costly
and non-beneficial process. Specifically, several stakeholders felt that
many broker-dealers’ best execution policies were more reflective of
the legal provider's standardised set of best execution terms and
conditions rather than a policy tailored to the specific characteristics of
the broker-dealer itself. Moreover, buy-side firms felt that best
execution policies were vague to a point to which buy-side firms did
not feel they were in a position to monitor broker-dealers on behalf of
their clients.

e The consistency of the transposition of the best execution rule by
national authorities was questioned. Stakeholders felt that without
explicit guidance or enforcement there is little incentive for some,
especially smaller firms, to adopt the best execution rule in any
meaningful sense. The incentive to adopt a real and meaningful best
execution rule was viewed as being further reduced in Member States
where the quality of implementation of the best execution rule was felt
to be poor.

In addition to these factors, or perhaps as a result of them, stakeholders
observed that few, if any, clients are concerned with or express an interest in
best execution policies. Moreover, some stakeholders argued that it is in their
competitive interest to achieve best execution and therefore should not
necessarily require inclusion within MiFID.

However, stakeholders noted that a number of firms had taken a more
positive view of MIFID. They reported that these firms had reviewed their best
execution policies and that this was an important process internally in terms of
increasing awareness regarding the standards of execution that are
expected to be reached. Other firms, to ensure that best execution standards
are upheld, have established monitoring committees that review transactions
on a qualitative basis, as attempting to quantitatively monitor the application
of the best execution rule was viewed as being unlikely to be effective given
the breadth of MiFID provisions.

Stakeholders also identified a number of perhaps unintended consequences
resulting from the lack of clarity of the best execution rule in MiFID:

e The expansion of dark pools of liquidity has increased trading costs for
the buy-side because discovering information on prices and liquidity is
costly within these trading venues.

e With regard to additional infrastructure costs borne by broker-dealers,
small firms appear to have had to spend proportionately more than
larger firms. This is because the fixed costs of putting in place the
required infrastructure for transacting on multiple trading venues are
distributed over fewer clients. As such, smaller broker-dealers and buy-
side firms with direct access as a group face a disproportionate cost
disadvantage in the MIFID implementation, which, if not offset by
other changes, will render them less competitive.

e Retfail firms also bear a disproportionate cost burden of MIFID
implementation in comparison to wholesale firms. One stakeholder, for
instance, noted that each group of firms faces broadly the same costs
of compliance; however, retail firms continue to frade largely on
primary exchanges and therefore do not benefit from the competitive
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advantage of connecting to multiple frading venues. In the near term
at least, this implies that retail firms face a less favourable benefit-to-
cost ratio than wholesale firms from MIFID implementation. Overall,
over the medium term this likely to be less of an issue as retail firms also
adopt a multi-venue trading approach.

Overall, a very small majority of stakeholders felt that the effectiveness of the
best execution rules has been limited so far and this limited impact is only due
to the fact that firms had to reflect on their own practices regarding best
execution.

6.5 Conclusions to Chapter 6

Liquidity fragmentation was perceived by stakeholders to have increased
sizeably for equities with larger market capitalisation, whilst liquidity in equities
with smaller market capitalisation was not perceived to be fragmented, as
these are traded largely on primary exchanges.

In general, stakeholders believed that MIFID-induced competition among
equity trading venues has reduced trading costs, but due to liquidity
fragmentation these benefits have not been fully realised. Moreover, as @
result of a number of other factors at play, such as decreasing size of the
average frade, the total frading cost of a large order is viewed as having
increased even though the per-trade cost has fallen. Obviously, this
development is not related to MIFID but is caused by other structural changes
in the market place. Any empirical assessment of MIFID needs to take
account of these structural changes, which occurred at the same time as
MIFID was being implemented, in order to avoid erroneous conclusions about
the potential impact of MiFID.

Moreover, the savings that arise from lower trading costs have not yet been
fully passed by broker-dealers to investors. However, competition among
broker-dealers is viewed as likely to increase the pass-through over time.

MIFID is viewed by stakeholders as having made a major contribution to pre-
trade transparency, as in the absence of the legal requirement, little would
have occurred in that area. Regarding post-trade transparency, the main
issue raised by stakeholders in the consultation exercise was the lack of
consolidated price information and how this impacts upon broker-dealers'
ability to carry out best execution of trades on the one hand, and investors'
ability to monitor whether best execution has taken place on the other.

Most stakeholders felt that the MIFID best execution rule has not yet been
effective. Moreover, stakeholders expressed the view that the combination of
the best execution rule and fragmentation of liquidity has created a
competitive disadvantage for smaller sell-side and buy-side firms with direct
access, as the fixed cost of putting in place of the required infrastructure to
connect to a large number of competing equity trading venues has to be
covered by a lower level of activity.
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7 Conclusions

The three research questions to be addressed by the present study are the
following:

e Have the macroeconomic benefits expected in a previous London
Economics study (2002) on the macroeconomic impact of the
integration of EU financial markets materialised?

e Have national liquidity pools been broken down? and,

e Has pan-European frading has grown more than it would have in the
absence of the MiFID?2

The answer to all three questions is yes.
Pan-European trading

Data on the split in frading of equities between the exchanges where the
equity is listed (i.e. the incumbent venues) and other trading venues shows
that the latter have gained considerable market share at the expense of the
incumbent trading venues.

The abolition of the concentration rule, whereby in many jurisdictions tfrading
in listed equities could only be undertaken on the listing trading venue, has
allowed the emergence of new providers of equity trading services and a
broader, more pan-European approach to the offering of a number of equity
trading venues.

In other words, pan-European trading has grown more than it would have in
the absence of the MIFID, as in many instances in the pre-MiFID regime it
simply would not have been possible to offer pan-European trading services.

National liquidity pools

The estimation results reported in the present study show that, in the post-
MIFID period, differences in market depth or liquidity across trading venues do
not explain differences in observed levels of implicit frading costs.

This implies that the competition among equity trading venues that MiFID
brought about allows liquidity to now move freely across trading venues and
the separate pools are now linked. Without competition among trading
venues it is unlikely that the pre-MiFID separation of liquidity pools would have
broken down.

Estimated impact on the level of real economic activity

The results of the analysis in Chapter 5 are consistent with the interpretation
that ceteris paribus, the macroeconomic outcomes expected by the 2002
London Economics study have been realised. Overall, MiFID is estimated to
have raised the long-run level of EU GDP (at constant prices) by about 0.7% to
0.8%.

However, a number of other systemic or structural developments factors have
affected negatively the cost of equity trading in the post MIFID period, and
thus obfuscate the gains resulting from MiFID.
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Annex 1 The relevant recitals of MiFID

This annex presents the objectives of MIFID set out in the recitals of
Commission Directive 2004/39/EC, Commission Directive 2006/73/EC and
Commission Regulation (EC) No 1287/2006 as they relate to secondary equity
market trading.

A1.1 Commission Directive 2004/39/EC

(5) It is necessary to establish a comprehensive regulatory regime
governing the execution of transactions in financial instruments
imrespective of the ftrading methods used to conclude those
tfransactions so as to ensure a high quality of execution of investor
fransactions and to uphold the integrity and overall efficiency of the
financial system. A coherent and risk-sensitive framework for regulating
the main types of order-execution arrangement currently active in the
European financial marketplace should be provided for. It is necessary
to recognise the emergence of a new generation of organised frading
systems alongside regulated markets which should be subjected to
obligations designed to preserve the efficient and orderly functioning
of financial markets. With a view to establishing a proportionate
regulatory framework provision should be made for the inclusion of a
new investment service which relates to the operation of an MTF.

(33) It is necessary to impose an effective ‘best execution’ obligation to
ensure that investment firms execute client orders on terms that are
most favourable to the client. This obligation should apply to the firm
which owes contractual or agency obligations to the client.

(34) Fair competition requires that market participants and investors be
able to compare the prices that trading venues (i.e. regulated
markets, MTFs and intermediaries) are required to publish. To this end, it
is recommended that Member States remove any obstacles which
may prevent the consolidation at European level of the relevant
information and its publication.

(44) With the two-fold aim of protecting investors and ensuring the smooth
operation of securities markets, it is necessary to ensure that
tfransparency of transactions is achieved and that the rules laid down
for that purpose apply to investment firms when they operate on the
markets. In order to enable investors or market participants to assess at
any time the terms of a transaction in shares that they are considering
and to verify afterwards the conditions in which it was carried out,
common rules should be established for the publication of details of
completed transactions in shares and for the disclosure of details of
current opportunities to frade in shares. These rules are needed to
ensure the effective integration of Member State equity markets, to
promote the efficiency of the overall price formation process for equity
instruments, and to assist the effective operation of ‘best execution’
obligations. These considerations require a comprehensive
fransparency regime applicable to all transactions in shares
irrespective of their execution by an investment firm on a bilateral basis
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or through regulated markets or MTFs. The obligations for investment
firms under this Directive to quote a bid and offer price and to execute
an order at the quoted price do noft relieve investment firms of the
obligation to route an order to another execution venue when such
infernalisation could prevent the firm from complying with ‘best
execution’ obligations.

(47) Investment firms should all have the same opportunities of joining or
having access to regulated markets throughout the Community.
Regardless of the manner in which fransactions are at present
organised in the Member States, it is important to abolish the technical
and legal restrictions on access to regulated markets.

(48) In order to facilitate the finalisation of cross-border transactions, it is
appropriate to provide for access to clearing and seftlement systems
throughout the Community by investment firms, irrespective of whether
fransactions have been concluded through regulated markets in the
Member State concerned. Investment firms which wish to participate
directly in other Member States' settlement systems should comply with
the relevant operational and commercial requirements for
membership and the prudential measures to uphold the smooth and
orderly functioning of the financial markets.

(53) It is not the intention of this Directive to require the application of pre-
tfrade fransparency rules to transactions carried out on an OTC basis,
the characteristics of which include that they are ad hoc and irregular
and are carried out with wholesale counterparties and are part of a
business relationship which is itself characterised by dealings above
standard market size, and where the deals are carried out outside the
systems usually used by the firm concerned for its business as a
systematic internaliser.

(71) The obijective of creating an integrated financial market, in which
investors are effectively protected and the efficiency and integrity of
the overall market are safeguarded, requires the establishment of
common regulatory requirements relating to investment firms wherever
they are authorised in the Community and governing the functioning
of regulated markets and other trading systems so as to prevent
opacity or disruption on one market from undermining the efficient
operation of the European financial system as a whole. Since this
objective may be better achieved at Community level, the
Community may adopt measures in accordance with the principle of
subsidiarity as set out in Arficle 5 of the Treaty. In accordance with the
principle of proportionality, as set out in that Article, this Directive does
not go beyond what is necessary in order to achieve this objective.

Commission Directive 2006/73/EC

(12) However, a regulatory regime which entails foo much uncertainty for
investment firms may reduce efficiency. Competent authorities are
expected to issue interpretative guidance on provisions on this
Directive, with a view in particular to clarifying the practical
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application of the requirements of this Directive to particular kinds of
firms and circumstances. Non-binding guidance of this kind might,
among other things, clarify how the provisions of this Directive and
Directive 2004/39/EC apply in the light of market developments. To
ensure a uniform application of this Directive and Directive 2004/39/EC,
the Commission may issue guidance by way of interpretative
communications or other means. Furthermore, the Committee of
European Securities Regulators may issue guidance in order to secure
convergent application of this Directive and Directive 2004/39/EC by
competent authorities.

(64) For the purposes of the provisions on reporting to clients, a reference to
the type of the order should be understood as referring to its status as a
limit order, market order, or other specific type of order.

(66) When establishing its execution policy in accordance with Article 21(2)
of Directive 2004/39/EC, an investment firm should determine the
relative importance of the factors mentioned in Article 21(1) of that
Directive, or at least establish the process by which it determines the
relative importance of these factors, so that it can deliver the best
possible result to its clients. In order to give effect to that policy, an
investment firm should select the execution venues that enable it to
obtain on a consistent basis the best possible result for the execution of
client orders. An investment firm should apply its execution policy to
each client order that it executes with a view to obtaining the best
possible result for the client in accordance with that policy. The
obligation under Directive 2004/3%9/EC to take all reasonable steps to
obtain the best possible result for the client should not be treated as
requiring an investment firm to include in its execution policy all
available execution venues.

(67) For the purposes of ensuring that an investment firm obtains the best
possible result for the client when executing a retail client order in the
absence of specific client instructions, the firm should take into
consideration all factors that will allow it to deliver the best possible
result in terms of the total consideration, representing the price of the
financial instrument and the costs related fto execution. Speed,
likelihood of execution and settlement, the size and nature of the
order, market impact and any other implicit fransaction costs may be
given precedence over the immediate price and cost consideration
only insofar as they are instrumental in delivering the best possible result
in terms of the total consideration to the retail client.

(68) When an investment firm executes an order following specific
instructions from the client, it should be treated as having satisfied its
best execution obligations only in respect of the part or aspect of the
order to which the client instructions relate. The fact that the client has
given specific instructions which cover one part or aspect of the order
should not be freated as releasing the investment firm from its best
execution obligations in respect of any other parts or aspects of the
client order that are not covered by such instructions. An investment
firm should not induce a client to instruct it to execute an order in @
particular way, by expressly indicating or implicitly suggesting the

46



content of the instruction to the client, when the firm ought reasonably
to know that an instruction to that effect is likely to prevent it from
obtaining the best possible result for that client. However, this should
not prevent a firm inviting a client to choose between two or more
specified trading venues, provided that those venues are consistent
with the execution policy of the firm.

(69) Dealing on own account with clients by an investment firm should be
considered as the execution of client orders, and therefore subject to
the requirements under Directive 2004/ 39/EC and this Directive and, in
particular, those obligations in relation to best execution. However, if
an investment firm provides a quote to a client and that quote would
meet the investment firm's obligations under Article 21(1) of Directive
2004/39/EC if the firm executed that quote at the tfime the quote was
provided, then the firm will meet those same obligations if it executes
its quote after the client accepts it, provided that, taking into account
the changing market conditions and the time elapsed between the
offer and acceptance of the quote, the quote is not manifestly out of
date.

(70) The obligation to deliver the best possible result when executing client
orders applies in relation to all types of financial instruments. However,
given the differences in market structures or the structure of financial
instruments, it may be difficult to identify and apply a uniform standard
of and procedure for best execution that would be valid and effective
for all classes of instrument. Best execution obligations should therefore
be applied in a manner that takes into account the different
circumstances associated with the execution of orders related to
particular types of financial instruments. For example, transactions
involving a customised OTC financial instrument that involve a unique
conftractual relationship tailored to the circumstances of the client and
the investment firm may not be comparable for best execution
purposes with tfransactions involving shares traded on cenftralised
execution venues.

(71) For the purposes of determining best execution when executing retail
client orders, the costs related to execution should include an
investment firm's own commissions or fees charged to the client for
limited purposes, in cases where more than one venue listed in the
firm's execution policy is capable of executing a particular order. In
such cases, the firm's own commissions and costs for executing the
order on each of the eligible execution venues should be taken into
account in order to assess and compare the results for the client that
would be achieved by executing the order on each such venue.
However, it is not intended to require a firm to compare the results that
would be achieved for its client on the basis of its own execution policy
and its own commissions and fees, with results that might be achieved
for the same client by any otfher investment firm on the basis of a
different execution policy or a different structure of commissions or
fees. Nor is it infended to require a firm to compare the differences in its
own commissions which are attributable to differences in the nature of
the services that the firm provides to clients.
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(72) The provisions of this Directive that provide that costs of execution

should include an investment firm's own commissions or fees charged
tfo the client for the provision of an investment service should not apply
for the purpose of determining what execution venues must be
included in the firm's execution policy for the purposes of Arficle 21(3)
of Directive 2004/39/EC.

(73) It should be considered that an investment firm structures or charges its

commissions in a way which discriminates unfairly between execution
venues if it charges a different commission or spread to clients for
execution on different execution venues and that difference does not
reflect actual differences in the cost to the firm of executing on those
venues.

(74) The provisions of this Directive as to execution policy are without

prejudice to the general obligation of an investment firm under Arficle
21(4) of Directive 2004/39/EC to monitor the effectiveness of its order
execution arrangements and policy and assess the venues in ifs
execution policy on a regular basis.

(76) The best execution obligation under Directive 2004/39/EC requires

Al1.2

(3)

(4)

investment firms to take all reasonable steps to obtain the best possible
result for their clients. The quality of execution, which includes aspects
such as the speed and likelihood of execution (fill rate) and the
availability and incidence of price improvement, is an important factor
in the delivery of best execution. Availability, comparability and
consolidation of data related to execution quality provided by the
various execution venues is crucial in enabling investment firms and
investors to identify those execution venues that deliver the highest
quality of execution for their clients. This Directive does not mandate
the publication by execution venues of their execution quality data, as
execution venues and data providers should be permitted to develop
solutions concerning the provision of execution quality data. The
Commission should submit a report by 1 November 2008 on the market-
led developments in this area with a view to assessing availability,
comparability and consolidation at a European level of information
concerning execution quality.

Commission Regulation (EC) No 1287/2006

Detailed and fully harmonised transparency requirements and rules
regulating transaction reporting are appropriate so as to ensure
equivalent market conditions and the smooth operation of securities
markets throughout the Community, and to facilitate the effective
integration of those markets. Certain aspects of record-keeping are
closely allied as they make use of the same concepts as are defined
for fransaction reporting and transparency purposes.

The regime established by Directive 2004/39/EC governing transaction
reporting requirements in respect of transactions in financial
instruments aims to ensure that relevant competent authorities are
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(6)

properly informed about transactions in which they have a supervisory
interest. For those purposes it is necessary to ensure that a single data
set is collected from all investment firms with a minimum of variation
between Member States, so as to minimise the extent to which
businesses operating across borders are subject to different reporting
obligations, and so as to maximise the proportion of data held by a
competent authority that can be shared with other competent
authorities. The measures are also designed to ensure that competent
authorities are in a position to carry out their obligations under that
Directive as expeditiously and efficiently as possible.

The regime established by Directive 2004/39/EC  governing
fransparency requirements in respect of transactions in shares
admitted to trading on a regulated market aims to ensure that
investors are adequately informed as fo the true level of actual and
potential fransactions in such shares, whether those transactions take
place on regulated markets, multilateral frading facilities, hereinafter
‘MTFs’, systematic internalisers, or outside those trading venues. Those
requirements are part of a broader framework of rules designed to
promote competition between trading venues for execution services
so as to increase investor choice, encourage innovation, lower
fransaction costs, and increase the efficiency of the price formation
process on a pan-Community basis. A high degree of tfransparency is
an essential part of this framework, so as to ensure a level playing field
between tfrading venues so that the price discovery mechanism in
respect of particular shares is not impaired by the fragmentation of
liquidity, and investors are not thereby penalised. On the other hand,
that Directive recognises that there may be circumstances where
exemptions from pre-trade fransparency obligations, or deferral of
post-trade transparency obligations, may be necessary. This Regulation
sets out details of those circumstances, bearing in mind the need both
to ensure a high level of transparency, and to ensure that liquidity on
tfrading venues and elsewhere is not impaired as an unintended
consequence of obligations to disclose transactions and thereby to
make public risk positions.

For the purposes of the provisions on record-keeping, a reference to
the type of the order should be understood as referring to its status as a
limit order, market order, or other specific type of order. For the
purposes of the provisions on record-keeping, a reference to the
nature of the order or transaction should be understood as referring to
orders to subscribe for securities or the subscription of securities, or to
exercise an option or the exercise of an option, or similar client orders
or transactions.

(18) Information which is required to be made available as close to real

fime as possible should be made available as close to instantaneously
as technically possible, assuming a reasonable level of efficiency and
of expenditure on systems on the part of the person concerned. The
information should only be published close to the three minute
maximum limit in exceptional cases where the systems available do
not allow for a publication in a shorter period of time.
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Annex 2 Quantitative Methodology and Detailed Results

This section presents technical details relating to the quantitative
methodology for the quantitative analysis conducted

Background

There are several approaches that can be pursued in order to measure the
cost of market fragmentation. In this section an analytical framework linking
capital market integration to trading costs is outlined. It is the same analytical
framework that had been used in the 2002 London Economics study.

Stoll (2000) relates market spreads to individual firms’ trading characteristics in
the following cross-section regression for the US stocks listed on NYSE and
Nasdaqg:

Equation 1: s, =a, +aQ,v, +Q,0° +a,mv, +a,p, +a;n, +V.

where s; is the stock’s proportional quoted spread defined as (ask price-bid
price)/transaction price, viis (the logarithm of) daily dollar volume of security,
o?is the return variance, myvi is (the logarithm of) stock’s market capitalisation,
pi is log stock’s closing price, niis log number of trades per day and yi is the
error term.

The rationale for these variables is based primarily on order processing and
inventory considerations. A larger trading volume, average size and number
of trades, and firm size increase the probability of locating a counterparty,
and thereby reduce inventory risk. The stock’s return variance measures the
risk of adverse price changes of a stock added to inventory. The price
variable controls for the effect of discreteness and is an addifional proxy for
risk because low price stocks tend to be riskier. Stoll (2000) finds that the
empirical relationship in Equation 1 is very strong and explains over 60% of
cross-sectional variation in spreads in NYSE stocks (Adjusted R? = 0.6688). These
results are consistent with those of Demsetz (1968), Stoll (1978), Tinic and West
(1972) and Branch and Freed (1977).

Volatility and trading turnover are modelled as exogenous drivers of spreads
in the maijority of studies discussed above. From a policy perspective it is also
of interest to uncover the determinants of these variables and examine how
they interact with frading costs. For example, volatility of stock returns is itself
driven by many factors, including the evolution of fundamentals, arrival of
new information, regional factors, country-specific factors, and the method of
organising trading on the stock exchange. Madhavan (1992) predicts that
prices are more volatile in order-driven systems than in quote-driven systems.
Madhavan (1995) also finds that market fragmentation results in higher price
volatility and that stock prices are also more volatile in markets without
mandatory trade disclosure (low fransparency). On a separate note, the
volume of trading turnover for securities can also be affected by trading costs
and other exchange design features and this could create a bias in
parameter estimates.
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The single-equation approach outlined in Equation 1 has been recently
generalised to multi-equation systems that analyse the impact of various
market characteristics on liquidity and trading costs. For example, Domowitz,
Glen and Madhavan (2000) use a ftriangular system of equations where
volatility is both an exogenous driver and a function of market, regional and
country-specific factors. In turn, volatility affects trading costs. Turnover is
related to the cost of frading and may be affected by volatility as well. While
economic theory suggests higher tfrading costs will reduce turnover, the effect
of volatility is ambiguous. On the one hand, higher volatility may induce more
tfrading because it is associated with a greater dispersion in traders’
viewpoints, while on the other, risk-averse traders may reduce their trading in
volatile markets.

The results obtained by Domowitz, Glen and Madhavan (2000) show that
lower costs of frading, usually associated with better liquidity and substantially
increased trading activity. Should costs fall in other developed markets to the
extent that they declined in North America over the sample period, turnover is
predicted to increase by about 33%.

Turnover is less sensitive to cost in emerging markets than in more developed
economies. This is economically intuitive as trading volumes in emerging
markets may be more sensitive to political factors such as privatisation than to
trading costs per se.

In relation to the trading cost regression, Domowitz et al. (2000) show that
market capitalisation has an economically and statistically significant effect in
reducing trading costs. Finally, the volatility regression shows that emerging
markets experienced higher volatility. Larger market capitalisation in
emerging markets tends to dampen volatility, as might be expected, but the
results for developed and emerging economies alike are statistically and
economically negligible.

By using a similar approach, Jain (2001) investigates the institutional
characteristics of 51 stock exchanges and analyses the impact of these and
other market characteristics on closing bid-ask spreads, volatility and trading
turnover. Institutional characteristics such as narrower fick sizes, designated
market makers, consolidated limit order books, hybrid trading mechanisms,
automated tfrade execution, centralized order flow, and better shareholder
rights are associated with lower spreads. These features also influence
volatility and trading turnover, which in turn affect spreads.

There are important methodological differences between the Jain (2001)
study and those by Domowitz et al. (2000) and Perold et al. (1997). Whereas
the latter two studies compute implicit trading costs by taking the difference
between the transaction price and an indexed price, the Jain (2001) study
uses the actual quoted and effective spreads at the close of each day. These
are likely to be more accurate representations of costs especially if intfra-day
volatility in prices is high. Higher volatility could widen the gap between
fransaction prices and indexed prices even though the actual spreads at any
given point may be low.

Another important difference is that the Jain (2001) study measures spreads at
firm level (individual stocks) and relates them to the total market capitalisation
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of each exchange, providing an estimate of the impact of the size of the
stock market on trading costs. The results show that total market capitalisation
has an economically and statistically significant effect on trading costs.

Empirical formulation

Empirical model

Drawing on this, the empirical formulation is based on a two-equation system,
with one equation modelling trading costs and the other modelling trading
turnover. This specification has essentially two main advantages. Firstly, it
makes explicit the essential interactions among the variables of interest and
the channels through which market depth affects trading costs. Secondly, by
tfreating both trading costs and trading turnover as endogenous, this
approach should avoid any possible bias in parameter estimates caused by
possible correlation of turnover with the residual term.

Denoting stocks by i=1,...,N, and time by t=1,...,T, the framework is based on
the following two equations:

Equation 1:
TCH = oO + )\ITCH-I + )\ZTCH-z + )\3fcif-3 + Olﬁir + oZ”iT-I + OB’ﬁiT-Z + 040121‘ + CISO—[?-I

2 ; j k
+Q40., * a;mdep; + aglick; + a,LARGE; + ZO,’Od]- + Zolldk Ny,
j k

Equation 2:
ty =By + &ty + &yt , + 84tt, s + Bic, + Bytc,, + Bstc,, + B,O;
+ 5505-1 + 5603-2 +p,mdep; + Zﬁéd,’ + Zﬁgdk T Uty

j K

where tcit is tfrading cost, tti is (the logarithm of) trading turnover, o2 is the
volatility of returns from shares, mdepit is (the logarithm of) total stock market
capitalisation - a proxy for the liquidity and depth of the market, ticki is the
relative tick size expressed as a percentage of the midpoint of that security,
LARGEi is a dummy variable proxying for the size of the issuer company, d;
denotes a full set of sector dummies, dc denotes a full set of
country/exchange dummies, fi(ui) are share-specific fixed effects, ni(op1) are
time effects and a, B, vy, 6 denote vectors of parameters of interest.

The full sets of sectoral and country dummies identified above cover all
unobserved sectoral and country-specific factors, and institutional
characteristics influencing the level of frading costs (turnover) across sectors
and markets. Examples of country-specific institutional characteristics include
the presence of market makers, limit order books, market fragmentation,
tfransparency of order flow, automatic execution of trades, developed
markets, ownership of exchange by mutual cooperative of brokers, the
existence and effectiveness of shareholder protection laws and rights as in
Bhattacharya and Daouk (2002), etc.

The fi(ui) terms cover all unobserved security-specific factors influencing the
level of transaction cost (turnover), while the ni(pt) terms capture shocks
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common to all securities. Finally, yi (yit) captures all other shocks to share
trading costs (turnover) and it is assumed to be serially uncorrelated. Absence
of serial correlation is assured by the inclusion of dynamics in the form of
lagged dependent and core independent variables (autoregressive model).
Once the above system of equations has been estimated, it will be possible to
compute the effects of European financial integration on tfrading costs and
trading turnover. In particular, the proposed system will allow us to estimate: (i)
what the average trading cost in a fully integrated European financial market
would be; and (i) what would be the gain for each country of further
financial market integration.

Estimation strategy

The estimation of Equation 1 presents several econometric challenges,
including dealing with unobserved heterogeneity in the trading costs and
turnover variables, endogeneity of some of the right-hand-side variables and
obtaining a reduced form for the trading cost equation. We deal with each
of these issues below.

As long as the fixed effects in Equation 1 are uncorrelated with the included
variables, consistent estimates of the parameters of inferest can sfill be
identified. This is unlikely to be the case however. As the seminal literature on
panel data estimation has clarified (see, for example, Hoch 1962, Mundlack
1961, Nerlove 1965) omitting conftrols for unobserved factors such as, for
example, the systematic risk of the stock or for other variables that are difficult
to measure or obtain will lead to biased and inconsistent estimates.

There are various approaches in the literature used to deal with unobserved
heterogeneity. A simple way to eliminate the stock fixed effect is to apply first
differences to Equation 1 and Equation 2 to obtain:

Equation 3

Atc, = A Afc,, + A\, Afc,, + A, Atc, , + a,Att, +a,Alt,, +a,Att,, +a,Ac? +
a,Ac?, +a,Ac’, +a,Amdep, + An, + Ay,

Equation 4:

Att, =8 Att,, +68,At, , +8,Att, . +B Atc, +B,Afc,, +B,Atc, , +B,AC? +
B, ACE, +B,ACE, +B,Amdep, + Ay, + AP,

Note that differencing eliminates all the variables that are time-invariant and
that tcit.1is correlated with the equations error. The technique to estimate such
dynamic panel data model is due, among others, to Arellano and Bond
(1991). This method essentially uses further lags of the level or the difference of
the dependent variable to ‘instrument’ the lagged dependent variables
included in the model after the elimination of the fixed effects through first
differencing. The validity of this technique depends on the absence of serial
correlation in the error term, which can be investigated using serial correlation
tests developed by Arellano and Bond (1991).

Once the implications of unobserved heterogeneity in the dependent
variables are dealt with, the above system of equations still violates one of the
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assumptions of least squares estimation. Specifically, the disturbances of the
tfrading cost equation are correlated with one of the regressors (trading
turnover), thus creating a problem of endogeneity.

For example, a technology shock to the trading system may induce a
decrease in trading cost and a possible rise in turnover. Therefore, in order to
avoid possible biases in the parameter estimates, these variables are treated
as endogenous using the Arellano Bond methodology.

Finally, once consistent estimates of the parameters of interest have been
obtained, the reduced form for the trading cost equation can be obtained
by: (i) imposing long-run equilibrium conditions (steady state) on both the
equations; (ii) calculating long-run coefficients for both the equations; and (iii)
substituting the long-run trading turnover equation for the frading furnover
variable in the long-run trading cost equation. This yields a trading cost
equation that can then be used to estimate the average trading cost in a
fully infegrated market.

In the next paragraphs the data sources used will be described and some
measurement issues with respect to our variables of interest will be discussed.

Data definitions and measurement issues

Data sources

The majority of the data used for the analysis below is sourced from
Bloomberg Professional Services from which provided stock- and venue-
specific information for the period 24 January 2006 to 315t December 2009.

The sample of stocks considered in the analysis was selected in order to
represent the top 50 equities on the set of Euronext exchanges, the London
Stock Exchange and the Deutsche Bdrse; and the top 20 stocks from other
regulated markets in the EU-25 and Switzerland, except Malta and Luxemburg
where data on the top 5 stocks were considered in each.

The method for selecting stocks was based on companies’ average market
capitalisation over the period 2nd January 2006 - 31st December 2009, where
this information was available. In addition to the above process for selecting
the data sample, a series of filters were applied?, yielding a final sample of
data on 23 trading venues.

The frequency of stock-specific data is daily. Observations on frading costs,
for instance, were constructed as follows from raw daily data on closing bid,
ask and fransaction prices.

First, daily measures of trading costs were constructed for all sample stocks.

20 Stocks experiencing extireme price movements such as more than a 200% growth rate or a
percentage decrease greater than 50% in any of the key variables (bid, ask, price) were
dropped from the sample as were observations of cross markets (i.e. negative bid-ask
spreads). This is because the a priori hypothesis was that such data most likely reflected
stocks' characteristics outside the scope of the analysis or reporting errors.
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Second, for each stock in the sample, average monthly trading costs were
calculated to obtain a single data point per month. This procedure yields a
monthly time series of trading costs of up to 24 months in length for each
stock.

This methodology, used, for example, also by Stoll (2000) and Jain (2001), has
two main advantages: it provides a more accurate measurement of trading
costs than simply taking one observation per month; additionally, it reduces
substantially the measurement error due to random day-to-day fluctuations in
market spreads.

Historical information on market-wide variables (for example, a volatility index)
was based on standard data produced by Bloomberg for these measures.
Information on total market capitalisation for trading venues was collected
from the Federation of European Stock Exchanges (FESE).

Data definitions

Trading costs: there are several alternative measures of trading costs, each of
them with different characteristics?!. The quoted and effective spreads are
static measures observable at the moment of the trade?2. The quoted
percentage spread is defined as:

QPS = (A-B)/P

where A denotes the ask price, B the bid price and P the effective transaction
price.

As many transactions take place inside the quoted spread, this measure may
overstate trading costs. An alternative measure of the trading cost is the
effective percentage spread, which can be defined as:

EPS = 2* | P-M| /P

where M is the quote mid-point, i.e. (A+B)/2. This measure potentially captures
the fact that large tfrades, that exceed the volume of securities the market is
wiling to trade at the quoted bid and ask prices, may move prices in the
direction of the trade, i.e. the market impact effect. Therefore, the effective
percentage spread is preferred as a measure of trading costs because it
incorporates both the impacts of market spreads and market impact on
trading costs, even if it does not disentangle the two effects.

21 For a discussion of several alternative measures of trading costs see Stoll (2000) and
Domowitz, Glen and Madhavan (2000).

22 A problem with the use of the Bid-Ask spread in a continuous auction market is that it applies
to relatively small frades. This problem can be overcome by measuring the hypothetical
average price that can be obtained in the auction for a given order size, using data from
the limit order book. In particular, this average price can be computed for the order size for
which dealers post firm quotes. Upon computing the price for buy and sell orders, one
obtains the average market spread, Pagano (1997).
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Stock voldtility: the volatility of returns is computed for each stock as the
standard deviation of the stock’s return in ferms of capital appreciation over
a period of a month.

Trading turnover: for each stock, trading turnover is defined as the ratio
between frading volume and market capitalisation.

Market capitalisation: this variable is computed as the sum of market
capitalisation of all firms listed on that frading venue.

Macroeconomic shocks: modelled as dummies for each exchange/country
and fime dummies.

In addition to these key variables used in the estimatfion of Equation and
Equation 4, additional control variables were used to test the robustness of
these results, as set out below.

LARGE: a dummy variable taking value 1 if the company shows an average
capitalisation above the median value of the venue where it is tfraded and 0
otherwise.

Voldtility index: Based on the Euro Stoxx 50® Volatility Index, which is a
measure of market expectations of near-term up to long-term volatility based
on the EURO STOXX 50 opftions prices.

Estimation results

Three different models were estimated.

e The first model (model 1) consists of equations 3 and 4 described
above.

e The second model (model ll) adds a volatility measure in the two
equations to better control for the impact of heightened uncertainty
caused by the financial crisis.

e The third model (model lll) includes in addition a control dummy for
large companies.

The long-run estimates for the relationship between trading costs and market
depth and trading costs and stock voldatility, pre- and post-MiFID are discussed
in detail in Chapter 6

The key empirical result is that, in all the models, the estimated coefficient of
the market depth variable is almost zero in the post-MIFID period whereas in
the pre-MiFID period it is even larger than in the previous London Economics
study.

In other words, in the pre-MiFID period, the level of implicit trading costs was
negatively correlated with the size of the market, a sign of fragmentation of
liguidity. In contrast, in the post-MIFID period this correlation is practically
reduced to zero due to better integration of the different markets through
competition between venues.

Moreover, the estimation results of models | — model lll suggest that this is likely
to be due to MIFID rather than competing explanations, including:
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e the impact of the uncertainty captured by the inclusion of the

volatility index in model II; and

e differences in firm size captured by the large firm size control in model

Table A3.1 Long-run relationship between trading costs and market depth

(mdep) and trading costs and stock volatility o2, pre- and post-MiFID

Pre-MiFID Post-MiFID
mdep 02 mdep 02
Model | -0.273 0.009 -0.034 -0.007
Model Il (incl. volatility index) -0.738 0.031 -0.014 -0.006
Model Il (incl. volatility index and large
firm size control) -0.741 0.030 -0.008 -0.006

Note: The pre-MiFID covers the period January 2006 — October 2007 and the post-MiFID period
covers the period January 2009 — December 2009

Source: London Economics statistical analysis

The estimation results of the short-run econometric model underlying these
results are shown in Table A3.2, where the coefficients on the key variables of
interest — trading cost, tfrading turnover, stock volatility and market depth —

are reported.
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Macroeconomic impacts

Overview

The long-run estimates of the relationship between trading cost and market
depth in the pre- and post-MIFID period play a key role in determining the
macroeconomic impacts (in terms of changes to the long-run level of real
GDP) of changes in observed market depth in the pre- and post-MiFID period.

The causal mechanism involved is the following:

e increases in market depth through European capital market
integration reduce trading costs;

e |ower trading cost in turn reduce the rate of return required by investors
of equity capital;

e this, in-turn, has a positive impact on the level of real GDP by
stimulating investment and raising the equilibrium level of an
economy'’s stock of capital.

This section briefly elaborates on the link between a) trading costs and the
cost of capital and b) the cost of capital and real GDP. For a complete
discussion, see London Economics (2002).23

Link between trading costs and the costs of equity capital

The relationship between trading costs and the cost of capital modelled at
the company level in London Economics (2002) and the estimates derived
from this study, are used to compute the change in the cost of capital
resulting from changes in trading cost estimated for the pre- and post-MiFID
periods.

Following Domowitz and Steil (2001), the cost of capital by country is
estimated at the company level. First, a measure of investors' required rate of
refurn on equities in each market is constructed, based on a basic dividend
discount model (DDM). Following this, three steps are carried out: (i) a
calculation of simple correlations between turnover, trading costs and the
cost of equity is carred out; (i) an univariate regression of the cost of capital
measure on trading costs and turnover are separately estimated; and (i) a
multivariate regression is estimated of the cost of capital measure on trading
costs and furnover together.

Based on and expanding the above methodology, the long-run relationship
between the cost of capital and trading cost was estimated to be the
following.

Equation 5: Ak =0.5734Atc

where Ak denotes change in cost of capital and Atc denotes change in
trading cost.

2 http://ec.europa.eu/internal_market/securities/overview_en.htm

59



Using estimates of the change in trading costs predicted by observed
changes in market depth during the pre- and post-MiFID periods and the
long-run estimated relationship between trading costs and market depth set
out in chapter 6, the predicted decrease in the cost of capital was computed
for frading venues represented in the data sample. These estimates were then
used to determine the impact of reductions in the cost of capital on real GDP.

Link between the cost of equity capital and the level of real GDP in the long
run

The relationship between the cost of equity capital and the long-run level of
real GDP is also based on London Economics (2002), which showed the
following changes in the level of real GDP resulting from a given decrease in
the cost of capital, by Member State as reproduced in the below.

Table A.3.3 Estimates of relationship between cost of capital and real GDP

Country - trading venue Percentage decrease | Percentage change
in the cost of capital in real GDP

Austria 50.1 0.5
Belgium 49 0.6
Denmark 46.7 0.2
Finland 46.2 0.8
France 48.9 0.8
Germany 46.4 0.6
Greece 21.8

Ireland 48.6 0.5
Italy 36.9 0.9
Luxembourg 49 0.2
Netherlands 40.6 0.3
Poland 48.7 0.5
Spain 13.4 0.5
Sweden 44.6 0.4
United Kingdom 26.2 0.5
EU-15 average 36.2 0.5

Source: London Economics (2002)

Using a linear interpolation of these on a country-by-country basis and taking
the EU-15 average for Switzerland and Member States that have since joined
the European Union, the final macroeconomic impacts of changes in market
depth pre- and post-MiFID were calculated. These results are presented in
Table A.3.4.
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Annex 3 Consultation guide

Section A. Competition and the creation of new markets and services

MIFID, alongside technological innovation, has enhanced competition and led to the
creation of new markets and services in the secondary trading of equities. In this
section, we would like you to consider your views of the impacts this has had on
market quality (as distinct from the impact of the global economic crisis).

1. What has been the impact of trading fragmentation on liquidity fragmentation?
Liquidity fragmentation has...

Remained the SAME ... 1
Reduced MOAErQtelY......coiiiiiiiiieeeeee et e 2
Reduced substantially.....cccveeieeeeeieeeieeeeee e 3
GroWN MOUEITTEIY ..uveiiieiieeieeeeee et 4
Grown sUBSTANTIAIY .eoeeieeciie e 5
DO NOT KNOW ittt et ettt e seve e e veeevaeesnsaeeas 6

2. What has been the impact on explicit trading costs (i.e. trading costs, clearing and
settlement costs and fees for broker-dealers) in secondary markets for equity, and
why?

OPEN RESPONSE

Explicit trading costs have...

Remained the SAME ... 1
Reduced MOAErQTElY ... e 2
Reduced substantially......ccveeeieeeeeeeieeeeeee e 3
INCreased MOAEIATEIY ....oooocuviieeeeeeeee e 4
Increased sUbSTANTIAIY .....ooociiieiee e 5
DO NOT KNOW ittt et e 6

3. What has been the impact on implicit trading costs (i.e. bid-ask spreads) in
secondary markets for equity, and why?

OPEN RESPONSE

Implicit frading costs have...
Remained the same
Reduced MOAErQTEIY ..o 2
Reduced substantially
Increased moderately
Increased sUbSTANTIAIY .....ooociiiiee e 5
Do not know
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4. What has been the impact on fees charged by broker-dealers in secondary
markets for equity, and why?

OPEN RESPONSE

Fees have...

Remained the SAME ... 1
Reduced MOAErQtelY......couiiiiiiiiieeeieee e 2
Reduced substantially.....cccveeeeeeiieeeeeeeeee e 3
INCreased MOAEIATEIY ....oooouiiieeeeeeeeee e 4
Increased sUbSTANTIAIY ......cociiieiececcee e 5
DO NOT KNOW ittt ettt et e s e e aesavee s 6

Section B. Best execution

In this section we would like you to consider the impacts of MIFID's best execution
rules on secondary market trading of equities, which are infended to yield the best
possible result for clients.

5. How well do you believe best execution rules have been implemented by market
participants in secondary markets for equities?
Please consider the breadth of best execution rules under MiFID relating to factors
such as account price, costs, speed and likelihood of execution and settiement,
size, nature or any other consideration relevant to the execution of the order.

OPEN RESPONSE

6. Have there been any unanticipated consequences of best execution rules that
policy-makers may not have considered at the time of devising the principles of
MIFID?

Please consider your answers to Question 1 and Question 2 in this response.
OPEN RESPONSE

7. Overall, how effective do you feel best execution rules are in relation to their
objective to yield the best possible result for clients?

OPEN RESPONSE

Best execution rules are...

Largely INEffECTIVE ..o 1
Partially ineffective and partially effective........ccccieciieenncin, 2
Largely effeCtiVe ... 3
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Section C. Pre-trade transparency

In this section we would like you to consider the impacts of pre-frade transparency
provisions within MIFID against its objectives to improve the "efficiency of the overall
price formation process for equity instruments" and assist in "the effective operation of
best execution obligations".

8. How well do you believe pre-trade transparency requirements have been
implemented by market participants in secondary markets for equities?

OPEN RESPONSE

9. Have pre-trade transparency requirements resulted in any surprising changes to
the incentives faced by market participants?

OPEN RESPONSE

10.To what extent do you feel there have been changes to prices resulting from
MIFID's pre-trade transparency requirements?
Please consider the potential impact MiFID might have had on price volatility and
price quality (i.e. how accurately prices reflect fundamental values, sometimes
measured as the ratio of short-term to long-term return variances) among other
issues.

OPEN RESPONSE

11.Has the implementation of pre-trade transparency requirements affected the
provision of liquidity in the system as a whole?

Liquidity provision has...

Remained the SOME ......ooiiiiiiiieieeeeteeee et 1
Reduced MOAErQtelY......coiuiiiiiiiieeeeiee e e 2
Reduced substantially.....cccveeeieeeieeeeeeeeee e 3
Grown MOAETQTEIY ...couviiiiieciieeeeeee e 4
Grown sUBSTANTIAIY ..eeceeieciie e 5
DO NOT KNOW ettt st 6

12.In your view, what other impacts do you feel MiFID's transparency requirements
have had?

Please consider your answers to previous questions
OPEN RESPONSE

68



Section D. Post-trade tfransparency

In this section we would like you to consider the impacts of post-trade fransparency
provisions within MIFID against its objectives to improve the "efficiency of the overall
price formation process for equity instruments" and assist in "the effective operation of
best execution obligations".

13.Does a lack of consolidated price information under MiFID's post-trade
transparency requirements pose a challenge to achieving best execution, and
why?
In your response, please consider search costs that may be associated with
collecting and processing information required to achieve best execution.

OPEN QUESTION

14.0nce a transaction has been completed, does a lack of consolidated price
information under MIiFID's post-trade fransparency requirements pose a serious
issue in monitoring whether or not best execution had taken place?

OPEN QUESTION

Section E. Suggested changes to MiFID

15.What changes to MIFID, if any, do you feel should be brought into effect, and why?
OPEN RESPONSE

Section F. Additional comments

If, in addition to the points addressed above, there are any additional issues that you
feel should be considered during this research, please provide them below.

OPEN RESPONSE
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ATS
ECN
GDP
ISD
MIFID
MTF
o1C
RM

S

Glossary
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