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“And then there’s the proposal for a Financial Tictions Tax... Even to
be considering this at a time when we are strugglonget our economies
growing is quite simply madness”.

David Cameron, British Prime Minister

“And then there’s the idea of taxing financial tisactions, which have
exploded in recent decades. The economic valuk thistrading is
dubious at best. In fact, there’s considerable ent® suggesting that too
much trading is going on... it suggests that to ttterd that taxing
financial transactions reduces the volume of wingeéind dealing, that
would be a good thing.”

Paul Krugman, economist and Nobel Laureate

1. Introduction

Is it possible to design a tax on financial tratis&s with the objective to curb speculative
activity and render financial markets more stalB¥?will additional taxation of financial
transactions hurt market liquidity and price disegy thus, making markets even more
volatile? Although the idea to tax financial tracisan dates to Keynes (1936) and Tobin
(1978), it has received a renewed attention ofcgdkaders as a result of the global financial
crisis. The idea appears to be particularly populaEurope. In June 2011, the European
Commission proposed to set up a financial transactax (FTT) as a source of the EU
budget, but there was no unanimous support witterBU member states for a common FTT.
Hence, in September 2012 eleven EU states haveerhosintroduce a STT and the tax is
planned to come in force in 2014. This will be finst time that the FTT will be introduced in
a group of countries, but different versions of FéXist in almost thirty countries in the
world, including the United Kingdom, Switzerlandpihf-Kong, China, and Brazil. In some
countries stocks and derivatives are taxed, likéhen UE project, but most of the financial
transaction taxes are levied only on stocks — aedeferred as securities transaction taxes
(STT).

The theoretical debate about STT focuses mainlytoeffect on market volatility. In the
framework of efficient market hypothesis, the irage in transaction costs due to the STT will

reduce liquidity and automatically increase mask@ttility. Alternatively, the proponents of



STT rely on a new generation of theoretical modietd loosen the hypothesis of rationality
and assume that some market actors are not pgrfatibnal (De Long, Shleifer, Summers
and Waldmann; 1990a, 1990b). Instead, they appég rof thumb when making decisions to
buy or sell, based on whatever information theyehat their disposal. In this context, the
introduction of a STT will dampen market volatilibecause it will reduce speculation by

“noise traders™

Since theoretical predictions are ambiguous, a runob papers empirically examine the
impact of STT. However, there is no paper that ozeke a strong case for a causal
relationship between STT and volatility, becausestmof these studies do not address
endogeneity problems. One potential source of ezrtleity relates to reverse causality. Since
transaction taxes are often perceived as a to@doce market volatility, it is likely that they
are introduced in countries and/or during perioxlsiteting high market volatility. Another
source of endogeneity is due to simultaneity andtechvariable biases. In other words, we
do not know how the same market would have behdwbéd tax had not been introduced, as
these studies do not allow us to isolate the impdHcthe STT from other economic
developments during the same time period. To damse,needs to have a control group of
stocks that is not affected by a tax. Although satoelies follow this approach, their control
groups are not fully convincing because they atatied in a completely different institutional
environment, such as different country or overdbanter market (Umlauf, 1993; Saporta
and Kan, 1997; Pomeranets and Weaver, 2012).

In this paper, we study the impact of the STT idtrction in France, the second biggest
stock-market in Europe, in 2012. We are interestedalculate the impact of the STT on
market behavior measured by market liquidity anéatddy to test the above theoretical

models. Our contribution to the existing literatisewofold. First, we believe that our study
provides the most rigorous investigation of cagdletween STT and market behavior. This
is possible due to the unique design of the Fre®ith. As the tax is levied only on large

French firms — all of them listed on Euronext -stiprovides two control groups: smaller
French firms and foreign firms also listed on Ewxin Hence, we can rely on difference-in-
difference methodology to isolate the impact oftdeefrom any other economic or regulatory

change during the analyzed period. It is importantote that the French STT is the only tax

1 A comprehensive literature survey is providedrlaiehe paper. See also Matheson (2011) and Mo€lhnd
Pacillo (2011).



in the world that has affected differently largedamall firms and, hence, it is impossible to

reproduce the study in a different courftry.

Our second contribution consists in the rigoroualysis of different measures of market
liquidity and volatility. Unlike previous studiebdt focus on the impact of the STT on one or
two measures of market behavior, we plan to anadyxery wide range of proxies. Usual
measures of liquidity in the academic literatur@ te& classified in three main categories:
volume-based measures (volume and turnover ratiahsaction cost measures (bid-ask
spread), and price-impact measures (liquidity ratid price reversal). These measures gauge
different aspects of market liquidity and are oftmymplementary and not supplementary
(Vayanos and Wang, 2012). Similarly, we plan toestigate the impact on market volatility
measured by several alternative measures, suchyjuesl close-to-close returns, daily

conditional variance, and price range.

Our results show that the introduction of the SEE hreduced volume and turnover of stocks
and increased their bid-ask spread compared tagfofems (although we do not detect the
latter effect when relying on French small firmsaasontrol group). At the same time, we find
no effect on theoretically based measures of liggiduch as price impact or price reversal.
As to volatility measures, the results are mostlgignificant. We conclude that the STT
cannot be used as a Pigouvian tax to decrease manledility, but it does not lead to any
harmful distortions either.

The remainder of the paper is structured as follo®sction 2 provides theoretical
considerations and a critical overview of the emgplrliterature. Section 3 describes the data,
the empirical strategy and the construction oflitpeidity and volatility measures. Section 4
reports our empirical results and Section 5 coredud

2 In March 2013, ltaly has introduced a similar Sflich does not apply to companies whose averag&enar
capitalization is lower than €500 millions. Howeyvéhis case is less suitable for the analysis bsaiy the
sample of Italian listed firms is quite small; lialian stocks are not traded on a market withiéprdirms, such
as Euronext. It should be noted that the Frenchthedtalian STT will be removed when the Européax
(which does not tax differently large and smallitajzation) will come into force.



2. Theoretical background and literature overview

2.1. Theoretical background

The idea of taxing financial activities — partialjatransactions on the foreign exchange
market and the stock market — can be attributeldbbm Maynard Keynes (1936), but it is now
commonly associated with James Tobin who sugg€&@&«B) throwing “a few grains of sand

in the wheels of international finance”.

Standard financial theory is based on an archetfpearkets in which agents are supposed to
be perfectly rational, financial markets are e#fidi and, hence, stock prices reflect
fundamentals. In this framework, volatility of skoprices reflects market illiquidity because
sellers and buyers cannot find each other excégt lafge price changes. Increasing liquidity
and speculation are stabilising factors as ratiomatlers react to unexploited profit
opportunities and bring prices to their fundamentalues. Accordingly, the increase in
transaction costs due to the introduction of thd 84ll reduce liquidity and automatically

increase volatility.

Null hypothesis: The introduction of the STT with@ify market volatility because it will

reduce market liquidity by discouraging tradingiaity of rational investors.

A new generation of theoretical models assumesntizaket actors are not perfectly rational,
but rather apply rules of thumb when making deasito buy or sell, based on whatever
information they have at their disposal. These nwdssume that there are different types of
market actors and, as a result they are known tedgeneous agent models. De Long,
Shleifer, Summers and Waldmann (1990a, 1990b) fiwath such a model in which
fundamentalists are called ‘sophisticated tradansl the chartists are ‘noise traders’. In the
inefficient market, composed of heterogeneous @pdnts, higher liquidity due to
speculation increases volatility. More recentlybeiger (2004) suggests that there may be a
U-shaped relationship between liquidity and excesktility. At low levels of market
volume, greater liquidity reduces excess volatilityowever, after a certain point, the
confusion caused by speculation creates a postiationship between liquidity and excess

volatility.

Hau (1998) develops a theoretical model on theiogiship between taxes and volatility. His
model allows for endogenous entry of traders sulj@deterogeneous errors. Entry of a
marginal trader into the market has two effectandreases the capacity of the market to



absorb exogenous supply risk, and at the sameittiagels noise and endogenous trading risk.
The competitive entry equilibrium is characterizgdexcessive market entry and excessively
volatile prices. A positive tax on entrants canrdase trader participation and volatility while

increasing market efficiency.

Another approach to modeling the behavior of finahmarkets is through the use of ‘zero
intelligence’ models — so called because they asstirat market traders in the aggregate,
behave probabilistically rather than being drivegn dny intelligent maximizing behavior.
Ehrensteiret al. (2005) used a zero intelligence model to evaluaeimpact of a Tobin tax
on volatility, and find that an introduction of @fin tax brings about a reduction in volatility,
as long as the tax rate is not so high as to sogmfly reduce market liquidity. However,
Mannaroet al. (2008) using a similar approach obtain a diffenegult. They use a multi-
agent simulation model to analyze the effects tbaucing a transaction tax on two related
stock markets. The market consists of four kindgdraflers: random traders, who trade at
random; fundamentalists, who pursue the ‘fundantewsdue; and chartists, who are either
momentum traders (following the market trend) ontcarian traders (who go against the
market trend). They find that when there are twakeits, the imposition of a tax in a single
market increases price volatility, as long as tteeenoise traders in the market. The intuition
behind is that the volatility is higher as tradswatch from one market to the other to try to
reduce their risk. Hence, the taxed market is gdlyemore volatile than the untaxed one

because the tax reduces trading volume and magkedity.

Alternative hypothesis: The introduction of the SWlilT dampen market volatility because it

will reduce noise trading.

2.2. Critical overview of theempirical literature

Since theoretical predictions are ambiguous, a runob papers empirically examine the
impact of the STT (see Table 1 for a summary). Whegasuring the impact on liquidly
(often proxied by volume), studies arrive at simil@sults as five out of six studies
summarized in Table 1 and reviewed below find negampact on liquidity and one study
finds statistically insignificant result. As to atility, results are inconclusive. Four out of
eight studies find no statistically significantuéts; three studies find an increase in volatility
for some subsamples, and one study finds a decneassatility. However, most of these
studies suffer from methodological shortcomingsalse they do not address endogeneity



problems.

One potential source of endogeneity relates torseveausality. Since transaction taxes are
often perceived as a tool to reduce market vaigtilt is likely that they are introduced in
countries and during periods exhibiting high markaatility. Another source of endogeneity
is due to simultaneity and omitted variable biasesther words, we do not know how the
same market would have behaved if the tax hadmhbetroduced, as these studies do not
allow us to isolate the impact of the STT from otkeonomic developments or regulatory
changes during the same time period. The threeestuwecho suggest an increase of the stock
market volatility (Baltagi, Li and Li, 2006; Phylag and Aristidou, 2007; Liau, 2012) do not
control for simultaneity and omitted variable bimsad, therefore, should be considered with

cautious.

Several studies attempt to overcome the above emeédy problems by relying on
difference-in-difference methodologigsn order to isolate the effect of the tax from athe
effects that could influence volatility, these sasicompare the differential impact of STT
changes on treatment and control groups. Threes typeontrol groups have been considered:
American Depository Receipts, stocks in a differesduntry and over-the-counter

transactions.

Umlauf (1993)studies the introduction of the 1% securitiesgemtion tax in Sweden in 1984
and its eventual increase to 2% in 1986. To andlygampact on volatility, they rely on the
control group that consists of the New York Stoocicliange and London Stock Exchange
indexes.Umlauf (1993) mentions that tHfewedish tax was introduced for political reasons
and, hence, the reaction of Swedish stock mark@taeflect increased political uncertainty
that goes beyond the introduction of the tax. is ttontext, a control group from a different
country does not allow isolating the effect of ttax from other economic and political

developments in Sweden.

Saporta and Kan (1997) analyze changes in the W@stduty during 1955-1996 by
comparingvolatility of underlying shares of UK listed compeas that are subject to the tax
with volatility of their US listed American Deposily Receipts. Although such approach is
attractive, the reliability of their results su§efrom small size of their control group that

consists of only 4 American Depository Receiptst (2007) relies on a similar methodology

A paper by Foucault, Sraer and Thesmar (2011) aeayeform of the French stock market that ratses
relative cost of speculative trading for retail@stors (who are often regarded as noise tradeds§taow that
this significantly reduces the volatility of stocks



to analyze STT change in 1989 in Japan. Their obgtoup consists of 22 Japanese ADRSs,
but unfortunately they do not analyze impact onkatvolatility, but on volume. They find a

negative impact.

Pomeranets and Weaver (2012) analyze nine chamgdbei New York state security
transaction taxes between 1932 and 1981 that effestbcks traded on the New York Stock
Exchange. They find that transaction taxes haveegative impact on volumes but no
statistically significant impact on market voldgli Unfortunately, these results are likely to
be of limited interest to policy makers because3id@ in New York was abolished in 1981.
In terms of methodology, they compare the impadarfchanges on the stocks traded on the
New York Stock Exchange (treatment group) relagivtel the stocks traded over-the-counter
(control group). This approach was used earlieddnyes and Seguin (1997) who studied the
1975 introduction of lower, negotiated commissionsJ.S. national stock exchanges that are
analogous to a STT. The choice of such controlgsuifers from the fact that the decision to
be listed or not on the organized exchange is\likelbe endogenous, because reporting and
regulatory requirements are smaller for stocks @natonly traded over-the-counter.

3. Data and methodology

3.1.The French securities transaction tax

In January 2012, the French President Nicolas Sgrédecided to impose a 0.1 percent tax on
financial transactions related to French stockgerAthe election of Francois Hollande and
shortly before its introduction, the levy was dadlko 0.2 percent. The tax came into force
on August 1, 2012,

Importantly for our identification strategy, the BFhould be paid on the purchase of stocks
issued by companies whose headquarters are logaterhnce and with market values of
more than 1 billion Euros (on January 1, 2012). listeof the stocks subject to this tax was
published on % of July 2012 and it is composed of 109 stockedison Euronext stock
exchange. Hence, the design of the tax allows ithsiah of the sample into a treatment and a

control group by an ad-hoc cutoff of 1 billion Earo

* It should be noted that the tax is collected cadey and, hence, intraday trading is not affected.



Among the 109 stocks subject to the French STTarg9ncluded in the Euronext 100 index
and 30 — in the Next 150. The remaining 20 stocksnat included in those indexes because
their free float is too low (e.g. CIC or Autorou®aris-Rhin-Rhone, with a free float lower
than 3%) or because the company is controlled bipek of shareholders (e.g. Areva is held
at 83% by the Commissariat a 'Energie Atomique tredFrench Government, Euler Hermes
is held at 67% by the founding family and at 18%d_MMH).

Our sample consists of all the stocks includecha Euronext 100 or the Next 150 indexes.
Our period extends over 12 months: 6 months befaeantroduction of the STT (February
2012-July 2012) and 6 months after the introductidnthe STT (August 2012-January
2013)° Data are daily. Thus, our panel is composed ofig@imum of) 254 days * 250 firms
= 63,500 observations. All the data are extractethfDatastream. For each stock, we have
the opening and closing (adjusted) prices, the meluthe number of shares, the bid-ask
spread quoted at the close of the market, the &igined the lowest prices achieved on the

day.
3.2. Adifference-in-difference approach

To identify the impact of the STT, we rely on thengralized version of the difference-in-

difference (DiD) methodology, and, hence we estithé following econometric model:
Vie = ay + a1 D; + ay, Dy + asFTTi + €4, (2)

whereV;, is a measure of market liquidity or volatility ftme firmi at timet, D; is a firm
dummy variableD;, is a time dummy variable;TT;; is a dummy variable that is equal to 1
for large French firms (market values of more thabillion Euros) after the introduction of
the STT on 1 August 2012 arxg is an error term. Our coefficient of interestag. We
estimate the equation allowing firm-level clustgriof the errors that is allowing for
correlation of the error term over time within fisnBertrand et al., 2004).

The design of the French STT is well suited for Di@thodology because French authorities
have introduced a tax on only large French firraded on Euronext and, hence, providing us
with two valid control groups: small French firmsdeforeign firms traded on Euronext. Time
dummy variables capture all other changes in regileand economic environment during
the period that should have affected large andldmaaks in a similar manner. Firm dummy

variables capture differences between firms thatcanstant over time. In this way, the DID

® We considered also a period of 1 year before ntreduction of the STT to test the robustness. Resue
available on request.



methodology allows for differences in market bebavietween large and small firms before
the introduction of the STT, but its underlying @sption is that these differences would
remain constant if the STT has not been introd{ttezl“parallel trends” assumption).

We estimate equation (1) for three different suljgamthat consist of two treatment groups
and three control groups. Descriptive statistigssitbsamples are provided in Table 2. In the
first subsample, we consider all the firms thatiactuded in the Euronext 100 index. All the
French firms (59 firms, Panel A) in this subsamate subject to the tax, and our control
group consists of foreign firms that are not subjecthe STT (41 firms, Panel B). These
foreign firms have headquarters in Belgium (11)ed®rBritain (1), Luxembourg (2),
Netherlands (22), Portugal (4) or Spain (1). Secawmel consider the sample of all French
firms included in the Next 150 (79 firms). In thease, our treatment group is composed of
large midcap French firms with a market value abbVslion and that are subject to the STT
(30 firms, Panel C), while our control group cotsisf small mid-cap French firms with
market value of less than 1 billion and that are subject to the STT (49 firms, Panel D).
Finally, we consider the sample of firms that areuded in the Next 150 with the exception
of small French firms. Hence, our treatment grajmas before, the large French midcaps (30
firms, Panel C) and our control group consists akign firms included in Next 150 (71

firms, Panel E).

As explained in the previous section, a few presistudies analyze the effect of the STT by
comparing the behavior of treatment and controugsobefore and after the tax changes
(Pomeranets and Weaver, 2012; Umlauf, 1993; SapodaKan, 1997). The main advantage
of our study is that stocks included both in treatment and the control groups are traded on
the same stock exchange and, hence, with the sayaeripational, regulatory and competitive
environment. Both control groups have their advgedaand disadvantages. The advantage of
the smaller French stocks is that they allow aebetbntrol for country-specific shocks,
because they belong to the same country as treafgnaup. The advantage of foreign firms
traded on Euronext is that their size is more coaiga with the treatment group. One can
guestion, however, whether this control group aiasolating the effect of the STT from
other shocks that could have affected France duhiagsame time period. It is important to
note that companies that are traded on the Euraarexvirtually always multinational and
about one half of the CAC 40 Index’s market cajatdion is held by non-residents. Hence,
country-specific shocks might not be so important.



3.3.  Measuring market liquidity and volatility

Our aim is to assess the impact of the French Sirmarket liquidity and stock volatility that
can be measured by different variables, whose ngrigin is described in this subsection.

Descriptive statistics for these variables are joled Table 3.
Market liquidity

The (microeconomic) concept of liquidity is cleamyulti-dimensional. As stated, among
others, by Sarr and Lybek (2002)umber of measures must be considered because ther
no single theoretically correct and universally apted measure to determine a market's
degree of liquidity” While there is a very broad consensus on th&msent, previous papers

on the impact of financial transaction tax usuatysider only a few indicators.

Usual measures of liquidity in the academic literatcan be classified — from the less to the
most sophisticated — in three main categories:mehbased measures (volume and turnover
ratio), transaction cost measures (bid-ask spreamt),price-impact measures (liquidity ratio

and price reversal). Accordingly, in this study, wee the following variables:

* Volume, Vi= Number of shares traded for the stoakn dayt *P;; whereP;; is the

closing price for the stodkon the day; number of shares is expressed in thousands.

* Turnover, T; = 100*Number of shares traded for the stobok dayt / total number of
shares for the stodkon dayt available to ordinary investors; turnover is exgesl in

percentage.

» Bid-ask spread, 8= 2*100*(PA +PB ) / (PA+PB;) wherePA; and PB; are the
asking price and the bid price offered for the kto@at close of market on day

respectively; bid-ask spread is expressed in p&gen

» Liquidity Ratio, LR = Vi:/ |Rt| whereR;; is the continuously compounded returns,
log(Pi:/Pit1), for the stock on the day, respectively; liquidity ratio is expressed in

thousands euros of trade for a price change openeent.

* Price Reversal, PRis minus the coefficient of a regressiorRf onV, 1*sign(R; 1),

controlling forR; ;.

These measures gauge different aspects of magkedity and are often complementary and

not supplementary. Measuring liquidity by tradingume and turnover is the most intuitive

® Recent surveys on financial market liquidity irdéuGabrielsen, Marzo and Zagaglia (2011), and Veyamd
Wang (2012).



way because it captures markets’ breadth and défutvever these measures suffer from
some drawbacks (Vayanos and Wang, 2012). Firstingaactivity does not provide a direct
estimate of the costs of trading. Second, tradotiyity can be influenced by other variables
than market imperfections, such as the supply aisset, the number of investors holding it
and the size of their trading needs. Another wideslgd measure of liquidity is bid-ask spread
and it is used to assess tightness. Note thatrtbasure provides no information on the prices
at which larger transactions take place. By theestwken, it provides no information on how
the market might respond to a long sequence o$acions in the same direction. Market's

response to large buying or selling pressure isngortant aspect of illiquidity.

Liquidity denotes the ability to trade large quaes quickly, at low cost, and without moving
the price. Two indicators address this definitibhe liquidity ratio, which assesses how much
traded volume is necessary to induce a price chahgee percent, measures price imfiact
higher ratio is associated with higher liquidityrid@ reversal is also a measure of price
impact, albeit less intuitive. It is based on tea that, if markets are illiquid, trades should
generate transitory deviations between price anddmental valufe higher price reversal is

associated with lower liquidity.

Market volatility

Similarly, there are several alternative measucesdsess market volatility. According to
Engle and Gallo (2006), for instanceéhé concept of volatility itself is somewhat elasias
many ways exist to measure it and hence to mddéh ithis paper, we consider four different

metrics:
» Squared Return, $SR= (R )2 whereR; = log(P;:/ Pi t1).

« Absolute Return, AR= |R (| Vn/2.

" There are several alternative to compute thi rathich idea goes back to Dolley (1938) and Bed&89).

This ratio can be also expressed as the inversthefilliquidity measure of Amihud (2002). Common
alternatives is to consider the difference betwéerhighest and the lowest daily prices insteaith@feturn, and

to adjust traded volume for market capitalizatiblowever, empirical results are not qualitativelffetient and,
consequently, are not reported.

® The idea dates back to Niederhoffer and Osbor866]l but was popularized by Roll (1984) who uges t
autocovariance of daily stock returns to proxy @nieversal. Campbell, Grossman, and Wang (1993y shat

the autocovariance of returns correlates negatiwdlly trading volume and, then, suggest to userdaitional
estimator. Since then, several specifications hbgen proposed; amongst them, the measure of Pastor
Stambaugh (2003), which our indicator is inspirgdi® one of the most used.



« Volatility, V; is the annualized (times252) standard deviation d®; volatility is

expressed in percentage.
» Conditional variance, C¥ is proxied with a GARCH(1,1) model.

= High-low range, HLR = (log PH;; — log PL;1)? / 4 log(2) wherd’H; ; andPL; are the

highest price and the lowest price achieved foistbeki on the day, respectively.

» Daily Price Amplitude, DPA = 2*100*(PH; —PL;)/(PH; +PL;;) wherePH,; andPL;;
are the highest price and the lowest price achideedhe stocki on the dawyt,

respectively; price amplitude is expressed in peBmgge.

Squared close-to-close return is a common estimafothe daily variancd. Volatility
clustering has been extensively documented, soepert results for the daily conditional
variance, proxied by a conventional GARCH(1,1) modeich parameters are estimated over
the whole period of 12 months (February 2012 — dan2013)*° Finally, we use a measure
of price range, defined as the scaled differendevd®n the highest and the lowest prices
achieved on a day. The range provides volatilifprimation from the entire intraday price
path, without the need of high frequency data. iadn (1980) shows that the daily high-low
range is an unbiased estimator of daily volatifitgre efficient than the squared daily return.
More recently, Brandt and Diebold (2006) find tiatefficiency is comparable with that of
the realized variance computed as the sum of sd@ah®ur returns, while it is more robust

against the effects of market microstructure ngseticularly bid-ask bounce.

4. Empirical results

4.1. Graphical representation of parallel trends assumption

In Figures 1-2, we provide figures that show thelbal evolution of our dependant variables
for stocks included in the Euronext 100 and the tN&0 indexes. For Euronext 100 and

® Jones and Seguin (1997) and Pomeranets and W) consider an unbiased estimator of the standa
deviation computed a$(n/2)|R;;|. Because the first term is a constant, it dodsinftuence the econometric
results later on.

%\We consider two specifications of the mean eqnatidirst one with only a constant term and an BRT his
choice does not have any consequence, and we mpgntesults corresponding to the AR(1).

M Recently, a lot of research has been devotedetaigk of high-frequency data for measuring votgtdind the
so-called realized variance has rapidly gained [ty for estimating daily volatility.

12 \We compute also the volatility for each portfobefore and after the introduction of the STT. Hoarev
because this indicator is not a daily metric, ih d@e used only for a descriptive purpose. Our firslults
(available on request) remain unchanged.



Next 150, we distinguish between French firms Hratsubject to STT (FR_STT) and foreign
firms that are not subject to STT (noFR_noSTT). Rext 150, we additionally distinguish

French firms that are not subject to STT (FR_noSTHhg figures show that market liquidity

and volatility exhibit parallel trends before th&roduction of the STT, albeit the level is
different for different types of firms. The obseliea of such parallel trends before
introduction of the tax allows us to make a couatual assumption that our variables of
interest would preserve these trends if the taxneaspplied.

4.2. Difference-in-differenceresults

We estimate the impact of the introduction of tH& ®n market behavior and present results
of difference-in-difference estimation in Table$ 4Estimation is done for three difference
subsamples that differ with respect to treatmewt @ntrol group. In column 1, we present
results for stocks included in the Euronext 10@dvhereas in columns 2-3 — for stocks in
Next 150 index. The control group consists of fgnestocks in columns 1 and 3 and of
French stocks that are not subject to the STT lanen 2 (see section 3.2 for more details

about subsamples).

Table 4 presents results for liquidity measured/éyme, turnover, bid-ask spread, liquidity
ratio, price reversal (see section 3.3 for defams). The results show that the introduction of
the STT has reduced volume and turnover of stockgest to the STT relatively to control
groups. The coefficients are not only statisticailignificant in all three subsamples but also
economically meaningful. Relying on coefficientscolumns 1-3, volumes have declined by
19%, 23% and 29% (corresponding to the coefficiarits0.2159, -0.2594 and -0.3464).
There is also evidence that transaction costs bame up as the bid-ask spread has increased.
This result holds for the subsamples in columns k2 is not robust for the sample of large
French midcaps with other foreign firms as a cdrgroup (column 3). Our finding that the
introduction of the transaction tax results in therease of transaction costs and decline of
activity is not surprising. This is in line withehboth our hypotheses that are based on the
idea that transaction taxes discourage participaifaertain investors. The crucial question is

whether the discouraged “rational” or “noise” tregle

As discussed in Section 3.3, the above liquidityasuees suffer from a number of drawbacks
and are imperfect measures of liquidity. As to mtireoretically based measures, such as
price impact and price reversal, there is no robuitence that the STT has had a statistically



significant impact. We can conclude that the inticicbn of the STT has not affected market
liquidity, insofar as the market ability to tradede quantities without moving the price has
not changed.

Next, we look at the effect of the STT on markelatibty (Table 5). Volatility is measured
by squared returns, absolute returns, conditioaaauce, high-low range and price amplitude
(see section 3.3 for variable definition). Notwitnrsding the measure of volatility, we find no
robust evidence that the introduction of the STTE l#ffected volatility. In the first two
subsamples, the impact on volatility is not stetadly significant. In the third sample (Next
150 with foreign stocks as a control group), owutes show that, with the exception of
absolute returns, all measures of volatility dexlafter the introduction of the tax. However,
these results are sometimes significant only at.18&&nce, our results reject the hypothesis
that the introduction of the STT increases marlaatlity because of reduced liquidity. At
the same time, the alternative hypothesis thaSihE drives away mainly “noise traders” and
decreases volatility is not supported either by data in a robust way. Most likely, both
effects are at work and the introduction of the Sias driven away both “rational” and
“noise” traders, both effects canceling each othdr At the end, our results are very much in
line with Bloomfield, O’Hara and Saar (2009) whanctude that[STT] reduces activity by
noise and informed traders roughly equally (..ndaerhaps as a result it does not alter bid-
ask spreads or other price impact measures ofdityi and has only a weak effect (if at all)

on the informational efficiency of prices

5. Conclusion

This paper analyses the impact of financial tramsactaxes on market volatility. This
guestion is at the heart of economic policy delasi@ut the use of financial transaction taxes
to curb speculative activity and render financiarkets more stable. The opponents argue
that additional taxation of financial transactiowdl hurt market liquidity, thus, making

markets even more volatile.

The theoretical predictions on this subject are igndus and, hence, there is a need for an
econometric analysis. Although a number of paperpigcally examine the impact of STT,
our reading of the empirical literature is thatrthes no paper that can make a strong case for

a causal relationship between STT and volatilityosMof these studies do not address



endogeneity problems inasmuch as they cannot ésdlat impact of the STT from other

economic developments during the same time period.

In this paper, we study the impact of the STT idtrction in France in 2012 on market
liquidity and volatility. Unlike previous studieg/e are able to isolate the effect of the tax due
to the unique design of the French STT. As thaegdavied only on large French firms traded
on Euronext, this provides us with two control ggesusmaller French firms and foreign
firms) and allows us to use difference-in-differemoethodology. Our results show that the
introduction of the STT has reduced volume andduen of stocks and increased bid-ask
spreads. At the same time, we find no effect oorétecally based measures of liquidity, such

as price impact or price reversal. As to volatitgasures, the results are mostly insignificant.

To sum up, our investigation shows that STT ishegita panacea nor a threat for financial
markets. The only variables that are affected atamre and turnover and our results do not
confirm expectations that STT decreases marketilrgldy curbing speculative activity. At
the same time, our results show that the introdoatif the tax is not “madness”, as there is no
significant effect on market volatility and evequidity.
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Figure 1. Dynamic of the stock market activity

These figures present weekly (un-weighted) avefagéve different sub-samples (or portfolios). Boext
100: FR STT (59 firms) + no FR, no STT (41 firmNext 150: FR STT (30 firms) + FR, no STT (49 firms)
+no FR, no STT (71 firms). Filters applied.

Daily Volume; = Number of shares traded for the stoch dayt * P;; whereP;; is the closing price for the
stocki on the day. Total Daily Volume= }; Daily Volume;. Share of Volumés expressed in %.
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Figure 1. Dynamic of the stock market activity (cotinued)

These figures present weekly (un-weighted) avefagive different sub-samples (or portfolios). Baext 100:
FR STT (59 firms) + no FR, no STT (41 firms); N&&0: FR STT (30 firms) + FR, no STT (49 firms) + AR,

nosS

TT (71 firms). Filters applied.

Daily Turnover; = 100*Nb. of shares traded for the staosin dayt divided by total number of shares for the
stocki on dayt available to ordinary investorBid-ask spread = 2*100*(PA —PB;)/(PA+PB ;) wherePA;
andPB;; are the asking price and the bid price offeredtlier stocki at close of market on dayrespectively.

Total transaction cost > (1/2 Bid-ask spread *

expressed in thousands euros of trades for a phaege of 1%.
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Figure 2. Dynamic of the stock market volatility

These figures present weekly (un-weighted) avefagive different sub-samples (or portfolios). Baext 100:
FR STT (59 firms) + no FR, no STT (41 firms); N&&0: FR STT (30 firms) + FR, no STT (49 firms) + AR,

no STT (71 firms). Filters applied.

Squared Returp= (R )? with R ;= 100*logP;./ Pi.). Absolute Returp= |R| \n/2. Portfolio Squared Retupn
= (R 9? with Ry, = 100*0g (i MVi/ > MV ;) whereMV,; is the market value for the stocht close of market

on dayt. Portfolio Absolute Returp= |Ry, | \r/2.
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Figure 2. Dynamic of the stock market volatility (ontinued)

These figures present weekly (un-weighted) avefagive different sub-samples (or portfolios). Baext 100:
FR STT (59 firms) + no FR, no STT (41 firms); N&&0: FR STT (30 firms) + FR, no STT (49 firms) + AR,

no STT (71 firms). Filters applied.

Conditional variancg is estimated with a GARCH(1,1) over 18 montHigyh-low range; = (log PH;; — log
PL1)?/ 4 log(2) wherd’H,; andPL;; are the highest price and the lowest price achiémethe stock on the day
t, respectivelyDaily Price amplitudg = 2*100*(PH; —PL; )/(PH;+PL; ).
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Table 1 Previous studies on the impact of STT

Studies Sample Methodology Results for Results for
volume volatility
Roll (1989) 23 countries OoLS Not significant
(1987-89)
Umlauf (1993) Sweden  Difference-in- Inconclusive
(1984-86) difference
Saporta & Kan (1997) G.B. Difference-in- Not significant
(1963-86) difference
Hu (1998) Hong Kong oLS Not significant Inconclusive
(1991-93),
Japan
(1977-80)
Korea
(1978-90)
Taiwan
(1978-86)
Baltagi, Li & Li (2006) China Comparison Negative impact Increase
(1997) before-after
Liu (2007) Japan Comparison Negative impact
(1989) before-after
Phylaktis & Aristidou (2007) Greece Comparison Increase for highly
(1998-00) before-after traded stocks
Sahu (2008) India Comparison Negative impact Not significant
(2004) before-after
Pomeranets & Weaver (2012) u.S. Difference-in- Negative impact Not significant
(1932-81) difference
Liau (2012) Taiwan Comparison Increase

(1998-07) before-after




Table 2. Descriptive Statistics

Stocks subject to Stocks not subject to
the French STT the French STT
Free Float % Mazlgﬁ.t {:\:/)alue Free Float % Mazgﬁ_t éalue Free Float % Mazlgﬁ.t {:\:/)alue

Euronext 100 Panel A (FR, STT), # 59 Panel B (noFRp STT), # 41
Mean 69 17,256 71 14,642
Min 16 3,186 22 2,902
Max 100 94,688 100 109,345
SD 23 20,128 24 22,179
Next 150 Panel C (FR, STT), # 30 Panel D (FR, no B), #49 Panel E (noFR, no STT), # 71
Mean 61 2,118 62 459 70 848
Min 24 996 24 96 15 113
Max 100 4,025 100 1756 100 3,536
SD 21 828 20 382 22 695
Stocks not included in the indexe®, # 20
Mean 18 5,366
Min 1 1,025
Max 39 24,862
SD 13 6,740

Source: Datastream (December 11, 2012). Authorsipetation. Note® Altarea, Areva, Bollore, Cambodge
(Cie), Christian Dior, CIC, Ciments francais, CNBsarances, Colas, Dassault aviation, Euler Hermes,
Financiere de I'Odet, Fonciére Développement LogemeFonciere lyonnaise, Fromageries Bel, Hermes
international, Autoroute Paris-Rhin-Rhone, Somficat, Vilmorin et Cie.



Table 3. Descriptive statistics of the 250 largestocks on Euronext

This table provides some descriptive statisticthefstocks included in the Euronext 100 and Negtib8exes.
The sample period extends over 12 months: 6 mdgifigre (Feb. 2012-July. 2012, 127 days) and 6 nsonth
after (Aug. 2012-Jan. 2013, 127 days) the intradacbf the STT. All the data are daily. STT is arday
variable = 1 after August 1, 2012 if the firm idpect to the STT; 0 otherwise. FR is a dummy vdeiabl if the
stock has an ISIN code starting with FR; 0 otheewiSuronext100 is a dummy variable = 1 if the stack
included in the Euronext 100 index; O otherwisextd80 is a dummy variable = 1 if the stock is imtgd in the
Next 150 index; O otherwis®,; is the closing price for the stoclon the day. MV, is the market value of the
stocki at close of market on the dayNBST; is the number of shares traded for a stook the day. NOSH; is

the total number of ordinary shares for the stook dayt. NOSHFF; is the percentage of shares available to
ordinary investors for the stock on dayt. Volumeg = NBST; * Pi;. Turnover; = 100"NBST;

/ (NOSH; * NOSHFF,). Bid-ask spread = 2*100*(PA —PB;) / (PA++PB ;) wherePA; andPB; are the asking
price and the bid price offered for the stockt close of market on dayrespectivelyHigh-low range, HLR =
(log PH; — log PL;1)? / 4 log(2) wherePH;; andPL;; are the highest price and the lowest price achidoethe
stock i on the dayt, respectively.Price amplitudg = 2*100*(PH,—PL;,)/(PH+PL.). Return; is the

continuously computed retufR; = 100*logP;./ Pi.1). Squared-Retufg-SR—(R J2with-R —=logP /P 1)
Conditional-variancg-is—estimated-with-a-GARCH(L,1pbsolute Returp = |R| Va/2. Liquidity Ratig, =

Vit ! [R¢[; liquidity ratio is expressed in thousand eurbsaxes for a price change of 1%.

Variable Obs. Mean Std. Dev. Min Max
STT (D) 63,500 0.178 0.383 0 1

FR (D) 63,500 0.552 0.497 0 1
Euronext100 (D) 63,500 0.400 0.490 0 1
Next150 (D) 63,500 0.600 0.490 0 1

Pit (€) 63,374 28.81 27.93 0.0300 187.9
MV (thousand €) 63,374 6,642 14,308 31.55 112,346
NBST; (thousand) 63,105 1,747 10,075 0 778,656
NOSH; (thousand) 63,374 407,300 1.071e+06 2,786 1.970e+07
NOSHFF; (%) 63,333 67.29 22.28 12 100
Volume, (thousand €) 63,105 18,853 38,478 0 1.162e+06
Turnover; (%) 63,064 0.00479 0.00882 0 0.513
Bid-ask spread (%) 62,826 0.351 0.700 0.00976 28.57
High-low range; 63,344 0.000402 0.00136 0 0.0941
Price amplitude (%) 63,344 2.664 2.002 0 50
Return, (%) 63,363 0.0336 2.229 -28.77 37.08
Abs(Returp) (%) 63,363 1.839 2.104 0 46.48
Liquidity Ratiq, (thousand €) 61,409 46,931 271,341 0 1.850e+07

Source: Datastream. Authors’ computation.



Table 4. The impact of the French STT on stock marét liquidity

This table presents difference-in-difference ecogibim tests. Models are estimated on 6 months befor
(Feb. 2012-July 2012, 127 days) and 6 months gfteg. 2012-Jan. 2013, 127 days) the introduction of
the STT. STT is a dummy variable = 1 after Augys2a12 if the firm is subject to the STT; 0 otheseui
In(Volume,) = In(Number of shares traded for the stodk dayt * P;;) whereP;; is the closing price for
the stocki on the dayt; number of shares is expressed in thousahdmover; = 100*Nb. of shares
traded for the stock on dayt divided by total number of shares for the stoakn dayt available to
ordinary investorsBid-ask spread = 2*100*(PA —PB;)/(PA ++PB;;) wherePA ; andPB;; are the asking

price and the bid price offered for the stackt close of market on dayrespectivelyLiquidity Ratig, =

Vii/ |Rt| with Ry = 100*log@:./P;+4), for the stocki on the dayt, respectively; liquidity ratio is
expressed in thousands euros of trades for a phiaege of 1%Price Reversg| is minus the coefficient

of a regression dR; onV;1*sign(R +;). Time and firms dummies are included but not regzb

Model (1) 2) (3)
Sample Euronext 100 Next 150
Nb. of firms FR STT (59) FR STT (30) FR STT (30)
no FR, no STT (41) FR, no STT (49) no FR, no STT (71)
In(Volume,y)
STT -0.2159 -0.2594" -0.3464"
(t-stat) (21.20) (14.05) (20.68)
Nb. of obs. 25,270 20,056 25,397
adj. R? 0.893 0.821 0.817
Turnover; (%) x 100
STT -0.1327" -0.1344" -0.1925"
(t-stat) (14.66) (5.34) (10.18)
Nb. of obs. 25,229 20,056 25,399
adj. R? 0.388 0.279 0.244
Bid-ask spread;; (%)
STT 0.0221" 0.0558" 0.0033
(t-stat) (8.27) (6.05) (0.26)
Nb. of obs. 25,091 20,015 25,312
adj. R? 0.271 0.494 0.538
Liquidity ratio;; x 1,000
STT 1.7732 -1.5126 —3.2407
(t-stat) (0.19) (0.89) (1.86)
Nb. of obs. 25,051 19,359 24,505
adj. R? 0.098 0.058 0.057
Pricereversal (dependent variable: Ry
Rit1 —0.0025 —0.0074 —0.0413
(t-stat) (0.24) (0.39) (2.14)
Vir*sign(Ri 1) -0.0000 -0.0000 0.0000
(t-stat) (1.73) (0.49) (2.15)
Vi *sign(R 1)*STT -0.0000 0.0000 —0.0000
(t-stat) (1.87) (0.41) (0.68)
Nb. of obs. 25,266 20,056 25,399
adj. R? 0.342 0.205 0.203

Source: Datastream. Authors’ computation.

* Kk ok

.7, indicates a coefficient statistically differentiin zero at the 10%, 5%, 1% level, respectively.



Table 5. The impact of the French STT on stock mar&t volatility

This table presents difference-in-difference ecogibim tests. Models are estimated on 6 months befor
(Feb. 2012-July 2012, 127 days) and 6 months gfteg. 2012-Jan. 2013, 127 days) the introduction of
the STT. STT is a dummy variable = 1 after Augys2a12 if the firm is subject to the STT; 0 otheseui
Squared Return SR; = (R)? with R = 100*log(P;:/P;1). Absolute Returh = |R \r/2. Conditional
variancg; is estimated with a GARCH(1,1High-low range, HLR = (log PH;; — log PL;})? / 4 log(2)
where PH;; and PL;; are the highest price and the lowest price aclidoe the stocki on the day,
respectively.Price amplitudg = 2*100*(PH, —PL,)/(PH,++PL ;) wherePH;; and PL;; are the highest
price and the lowest price achieved for the siomk the dayt, respectively. Time and firms dummies are
included but not reported.

Model (1) 2) (3)
Sample Euronext 100 Next 150
Nb. of firms FR STT (59) FR STT (30) FR STT (30)
no FR, no STT (41) FR, no STT (49) no FR, no STT (71)
Squared return;; (%)
STT -0.2678 0.1026 -1.0327
(t-stat) (1.29) (0.16) (2.21)
Nb. of obs. 25,270 20,064 25,649
adj. R? 0.163 0.053 0.092
Absolute return; ; (%)
STT -0.0626 -0.0743 -0.0951
(t-stat) (1.76) (1.29) (1.93)
Nb. of obs. 25,270 20,064 25,649
adj. R? 0.292 0.175 0.198
Conditional variance;;
STT —0.0530 -0.0110 -0.4537
(t-stat) (1.00) (0.05) (2.57)
Nb. of obs. 25,400 20,066 25,654
adj. R? 0.578 0.281 0.362
High-low range
STT —-0.0000 0.0001 —-0.0001
(t-stat) (1.09) (1.61) (3.35)
Nb. of obs. 25,270 20,056 25,638
adj. R? 0.255 0.112 0.162
Price amplitude ; (%)
STT -0.0361 -0.0372 -0.1111
(t-stat) (1.34) (0.78) (2.79)
Nb. of obs. 25,270 20,056 25,638
adj. R? 0.427 0.330 0.351

Source: Datastream. Authors’ computation.

* ok

., indicates a coefficient statistically differendfn zero at the 10%, 5%, 1% level, respectively.



