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Chapter 1

Intraday Cross-Markets Manipulation: the Italian Ca ses on Stocks

1. Introduction

The aim of this research is to test empirically sawhthe main economic propositions and
regulatory issues concerning stock market maniuialn particular, the analyses refer to trade-
based manipulation strategies carried out durisggle trading day, and which typically last just
for a few minutes.

This paper is based on a unique dataset on stocketmaanipulation cases enforced by
Consob, the Italian securities regulator, durirgyl&st fifteen years.

The kind of manipulative strategies examined hereailled “price positioning” by CESR,
the European network of securities regulators, whalls within the trade-based manipulation
strategies (Allen and Gale, 1992). These manipdadtrategies are based on actual trades and not
on spreading false information, or on carrying fictitious trades (such as pre-arranged trades or
wash sales): therefore, the manipulator openspimidably only apparently (Jarrow, 1992), a risky
position in the market, often, as in the samplarérad, to gain from positions already opened in
related markets.

In “price positioning” schemes the manipulator ist nnterested in sending false or
misleading signals to other market participantdypgally happens in pump & dump schemes, but
just in fixing the price at a desired level, whishuseful for closing positions opened in other
markets or for matching some other manipulatorfergsts. According to CESR, possible examples
of price positioning strategies are given by (& tompany which tries to sustain the price pattern
of its stocks, (b) the market maker that quotegssive bid-ask spreads, (c) the investor who trades
on one market to improperly fix the stock priceaorelated market, and (d) the fund manager whosathe
last price of the stocks in the portfolio fund sat@increase its valueprners and abusive squeezes.

The mentioned examples of price positioning cah ta@ny days, weeks or even months,
while the dataset examined here is only focusedases which last at most one day, typically for a
few minutes.

The relevance of this paper should be understodighih of the lack of empirical evidence
in this field. While securities regulation dealswthe issues of market manipulation from a very
late stage (Garber, 2000), and while microecondheory found its first sound building blocks in
the 90’s, only very recently have a few paperstksthat the theories predict and looked at to what
extent securities regulation is going in the ridirection. Three dataset on market manipulation
actually enforced by the authorities have been @xaah all related to US markets: that of pump &
dump schemes from January 1990 to October 2001agd and Wu, 2006), that of stock pools in
the late 20’s (Mahoney, 1999, and Jiang, Mahoney Etei, 2005)and that of corners in
commodity and stock markets (Allen, Litov and M2004).

According to these studies, it seems that todayistkeof trade-based manipulation is not so
relevant. Aggarwal and Wu (2006) show that from@ 892001 the US SEC enforced only 3 cases
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on the NYSE, while most of the 142 enforced casesiwed on the OTC Bulletin Board and Pink

Sheets markets. Allen, Litov and Mei (2004) exandases of corners on the NYSE and they found
only 13 cases, the last one took place in 192&gJiMahoney and Mei (2005) show that the

famous cases of stock pools, which are similaruwmp & dump schemes, actually did not cause
serious damages to investors, so they explicitlychale challenging the need of establishing an
authority responsible for detecting and enforcingrket manipulation, as happened in the US
during the 30’s and everywhere in the world later Einally, also a field experiment with racetrack

betting run by Camerer (1998) shows that it showitdbe possible to systematically manipulate the
market.

This view coincides with the position of severahaars of the Chicago law school (Fischel
and Ross, 1991) who claim that the enforcemens@ost excessively high compared to the benefits
for the integrity of the market (i.e. a market freé the risk of insider trading and market
manipulation), which, on the opposite side, regquktind several economists believe necessary to
enhance market confidence, the trust investors waea they decide to enter into the market.

Matching the latter view, this research shows theceable results of a wide and recent
experience of enforcing market manipulation in ianpry European stock exchange, where several
cases of market manipulation have been detectedrinliquid stocks. It is shown that even though
these cases last just for a few minutes, they cprdduce serious consequences for investors and
market efficiency not only on the day when the rpalative action takes place, but also in
subsequent days.

Returns, turnover and volatility have been examiaédaily frequency with OLS and
GARCH(1,1) models over a sample of 66 cases.

Using dummy variables in time series OLS regressionhas been shown that market
manipulation has a significant impact on returngl&¥% of the sample cases (2.58% in absolute
terms, st. dev. 2.46%). This effect increases u¥1&o if returns are based on the specific
manipulated auction prices (4.36%, st. dev 3.6 A88)to the impact on volumes, it is significant in
47% of the cases. Further dummies show similarifiegnt effects also in the three subsequent
days both on returns and volumes. As to the impactolatility, GARCH(1,1) models exhibit
significant effects in 13% of the sample cases, iandigher percentages in the three subsequent
days.

Revealing pictures on returns and volatilities dgies around the manipulative day have
been found through event-studies using both OLS@GARCH(1,1) models. That on returns shows
that in the manipulative day a significant effectars, which is followed by a relevant (but less
significant) bounce back effect. So, returns exhdmme degree of persistence of the shock
generated by the manipulative action in the subsetdays.

Very interesting is the event study on the conddiostandard deviation based on
GARCH(1,1) models and OLS models designed withlamspecification and standard deviations
computed at different lengths (at 5, 20 and 60 Jay# the models indicate that after the
manipulative day there is a significant increaseéhi day-after forecasted volatility. The bounce
back effect makes the shock persistent in the sulesg day, dying out at a low rate during
approximately further 5 days. The shock computetbudh OLS models shows stronger
persistency. It is absorbed in approximately 10sdagtandard deviation is computed at 5 days, and
more than 20 days if it is computed at 20 or 60sday



All these effects seem strong enough to concludetthde-based manipulation can not be
neglected even if it refers to the type of “priaesipioning” strategies, which are those strategias
intended to deceive or mislead other investors,eumuh if this type of manipulation occurs in very
low scale, namely when it concerns one-day strasegind last for just a few minutes.

A further group of issues refers to the conditisrtsch make more likely the occurrence of
intra-day price positioning strategies. In partiulit seems important to test if liquidity, volayi
and market microstructure rules matter. As to tigyi previous empirical studies seem to suggest
that market manipulation is not an issue in ligmarkets. Concerning volatility, Hart (1977) shows
that trade based manipulation is easier if the @egnis dynamically unstable, while Jarrow (1992)
suggests the importance of momentum in the prideeqpa As to market microstructure rules,
regulators often say that these are the best twgbreventing trade-based manipulation (FESCO,
2001).

This research shows that many cases of market oiatign enforced in Italy refer to very
liquid stocks. This evidence does not imply thguidity is not a relevant mean in combating
market manipulation, but it highlights that markeanipulation strategies can not be fully stopped
by high liquidity since there are many investorshmendowment enough to successfully alter the
price pattern of very liquid stock for a few det@mant minutes or seconds during the trading day.

As to volatility, the mentioned event studies destmte that, before the occurrence of
market manipulation of the price positioning typeturns and volatility do not exhibit momentum
or unstable patterns. Nevertheless, the samplesstiat many cases of market manipulation occur
at the beginning or at the end of the trading edych are typically the more volatile phases during
the trading day (Goodhart and O’Hara, 1995).

As to market microstructure rules, it seems impurta point out that, as a matter of facts,
three out of the six types of price positioningestles which have been enforced by Consob can not
be put in place nowadays (at least with the sammplaiity), due to the improvement of related
microstructure rules.

Nevertheless, it is important to underline thatr¢hare at least three reasons that can make
intra-day price positioning manipulation strategeeselevant issue in today’s stock markets. First,
thanks to technological developments and new régylaet ups investors can have direct access to
the market through the internet, so professiontdrinediaries are not always able to filter or
dampen abusive orders, as in the past. Seconthdteasing number of trading venues, encouraged
in the EU by the new Mifid directive, should mul§ipthe non-synchronous trading among
securities, and that could increase situations sipeople try to manipulate the price of related
securities or markets. Third, the speedy developnzénderivatives and structured products
increases the interrelation between securities mmadkets, and therefore it creates again the
mentioned situations.

In other words, notwithstanding the relevance @ iticrease of market liquidity, of more
appropriate market microstructure rules and of namheanced disclosure requirements in order to
reduce the scope for trade-based manipulatione thieategies should remain a risk in modern stock
markets that could be significantly reduced onlhadiequate detection systems are developed, as
Consob and other regulators do by using the remeatability of high frequency data (Minenna,
2003a, CESR, 2007b).

Regulators, exchanges, intermediaries, asset margggecompanies, hedge funds, issuers
and other operators are increasingly involved iis #irea either for surveillance or compliance
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purposes. Regulators and exchanges are interestiddacting market manipulation for institutional
issues, while intermediaries and institutional stees are interested in preventing their dishonest
customers, managers or traders from being industednmanipulation schemes, which dilute their
reputations.

In this respect, here a detection strategy has laemtysed using value-at-risk (VaR)
violations, based on the estimated conditional daesh deviations through both the GARCH(1,1)
and OLS models above mentioned. Actual returns baea compared for each stock with the next-
day predicted oscillation band at standard confiddrevels (99%, 95%, 90%). The exercise shows
that 50% of the sample cases can be identifiedingodt violations that occur on log returns in the
three subsequent days at 95% confidence level.eThesults can be improved working on the
underlying models and on the interrelation amorpites.

This paper is organised as follows. Section 2 sunses the literature on market
manipulation, Section 3 reports a review of the ieicgd studies, Section 4 outlines the Italian ¢ase
Section 5 illustrates some examples of price pmsitg schemes, Section 6 exhibits time series
analyses, Section 7 shows event studies, Secgxa@ines VaR violations, and Section 9 provides
a short summary.

2. Economic theories on trade-based manipulation

Market manipulation can be defined as an impromtiom intended to modify the price
pattern of a financial instrument that would othisevarise without this action (the counterfactual),
or, as legal scholars say, that would otherwisgeaftiom the free and proper interplay of market
forces (see Chapter 2).

This definition implies that 1) market manipulatias ultimately intended to modify the
price pattern (and not just volume or other maxeetables), 2) the actor’s intention characterises
his manipulative identity, 3) it is necessary tmsider the “proper” or legal behaviour of players
(since market-makers and company managers toega#yl working in order to modify the price).

As many kinds of actions could suit this definiti@afundamental issue is that of identifying
which strategies actually constitute market margpoh. Considering that prices mostly depend on
information and on market orders, manipulativetsgges are usually based on two means: (a) on
the distortion of the public information set, on @n the subtle use of market orders and trades,
which, in turn, are part of the public informatisat. Therefore a standard classification of market
manipulation is that proposed by Allen and Gale9@)9which, following the US Securities and
Exchange Act (1933), distinguishes information-bagem trade-based manipulation. A third
residual family is that of action-based manipulatio

Interestingly, the recent EU Market Abuse Direct{2603), which bans insider trading and
market manipulation, almost follows the same aatiegtion but introduces a further distinction of
trade-based manipulation: a) misleading transastiand b) price positioning; in the former case
the manipulator wants to send false signals toratherket participants so as to take advantage of
their reactions (misleading transactions), in #teel case the manipulator wants to fix the price a
desired abnormal level without caring about sendhge signals (price positioning).

Examples of misleading transactions are trend iomgt pump & dump, trash & cash,

opening a position and closing it immediately afitsr public disclosure, manipulative bubbles,
pools, etc. Examples of price positioning are theation of a floor in the price pattern, excessive
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bid-ask spread, trading on one market to impropaohition the price of a financial instrument on a
related market, corner, abusive squeeze, colluidinige aftermarket of an IPO, and contract-based
manipulation, etc.

The EU Market Abuse Directive classification is fusdecause it allows a link between
trade-based manipulation strategies on the finhne@onometrics results concerning the
informational content of prices (misleading trangaxs) and on abnormal prices (price
positioning).

The economic literature on market manipulation &@suon the conditions under which self-
financing market manipulation can occur, and onetfiects market manipulation produces on stock
market efficiency. Results have policy implicatioms the enforcement costs of market
manipulation and eventually on the need to estalars authority responsible for investigating and
prosecuting market manipulation cases.

When dealing with trade-based manipulation, ecostsmhave to leave the standard
assumption that investors are price-takers to ecebtfae less explored one, where some investors
are price-makers (other than market makers). Ehike case of the so called large investors, those
who move prices when they trade, because theylystade huge quantity of shares, which can not
be executed in the market without generating avagleprice change.

As for misleading transactions, pump & dump schenresid creation and manipulative
bubbles, they can be implemented by creating & fiaéhd in the price pattern: thanks to the basic
rule of the anonymity of the trades, the manipulaian induce other investors into the belief that
insiders are buying shares. He can persuade théatidw the trend, producing herding. Once the
trend is established, the manipulator can succdssall the shares slowly over time without
producing a negative impact on the prices.

The basic issue is the, so called, “unravellingofgm”. Can a trading strategy be profitable
if it is based on two actions, the first consistsaying shares at an increasing price in order to
establish a positive trend, and the second consistselling the shares without producing a
symmetric reduction in the price pattern? As losghe two actions produce symmetric effects on
prices, the trading strategy does not appear, & @mofitable. This answer has been given by
several economists, Mill (1921), and legal scholdfischel and Ross (1991). Nevertheless,
recently, the strategy has been examined very wfrdfy micro economists, reaching opposite
results within different sets of assumptions. Theimal work is that of Hart (1977), which has
been subsequently extended by Jarrow (1992), AifehGale (1992), Vitale (2000) and Aggarwal
and Wu (2006). Also the paper of Allen and Gortb®92) falls within this field (see Chapter 2).

As for price positioningonce it is recognised that a large trader is pmeder and that he
can bring the price to a desired level for a fewtants or for a longer period, many possible
manipulation strategies can be used by him. Ineppasitioning schemes the manipulator is not
interested in sending false or misleading signalsother market participants, even though
sometimes his action produces this effect. In otherds he is not interested in deceiving other
investors or in creating herd effects. Price positig schemes have been examined by Jarrow
(1994), Kumar and Seppi (1992), Gerard and Nang@3jland Hillion and Suominen (2004).

Jarrow (1994) argues that in the presence of daresaseveral manipulation strategies can
be implemented by abusing the lack of synchronitityhe price adjustments of derivatives and
their underlying assets. For instance, if the stmige systematically follows with a lag that oeth
related stock future, the manipulator, immediatdter having opened a position on the underlying



stock can buy the stock future producing an in@eaghe price patterns of both the stock future
and the underlying stock, so that he can succégdfyliidate both positions.

Kumar and Seppi (1992) look at the strategy of purg the future market cash settled
price: a uniformed large trader can expect posjpngdit by establishing a position in the futurada
then trading on the spot market to manipulate guog price used to value the cash settlement price
at delivery. Also Gerard and Nanda (1993) focusedhe interrelationship among markets and, in
particular, among primary and secondary marketseyTbonfirmed that manipulations arose
because of the difference between the price settechanisms of the two markets.

Hillion and Suominen (2004) suggest that brokeiged might manipulate the closing
price (marking the close) in order to avoid beirgatively judged by their customers (principal),
who may be disappointed by the differences betvleerclosing price, which is the price they see at
the end of the day, and the price of the orderswdee by their brokers during the day. Therefore, a
broker could engage in market manipulation strat@gyushing the last price toward the average
price of the contracts he has already executedebalbof the customer.

A relevant characteristic of price positioning lne tbounce-back effect which follows the
manipulative action. Since the manipulative acfiiGes the price at an abnormal level, when the
action stops prices immediately bounce back tgtkgious equilibrium levels. This occurs in other
manipulation schemes too, but over a longer period.

As for those price positioning cases which last guew minutes (such as those examined in
this research), they produce significant price geanbut these price changes typically disappear
within a short time period, without significantlyisteading other market participants. The question
is, should those manipulation strategies be banrled®ther words, are enforcement costs
disproportionately higher than the benefit of clagnthe market from this kind of abuses?
Furthermore, is it really possible to implementprpositioning strategies in liquid stocks? What is
actually the effect of this strategy in the priggtprn? These questions will be examined in Sestion
6-8.

3. The empirical literature

As mentioned in Section |, only a few recent enggiristudies examined cases of market
manipulation: the paper of Aggarwal and Wu (2006)tbe recent experience in the US stock
exchanges, that of Mahoney (1999) and Jiang, Mahand Mei (2004) on stock pools (which are
closed in nature to pump & dump schemes) in thee 28ts in the US, and that of Allen, Litov and
Mei (2004) on corners in the US stock and commeslitharkets.

Aggarwal and Wu (2006) examined 51 of the colleciet? cases of stock market
manipulation enforced by the US SEC from Janua801® October 2001. These cases are focused
on pump & dump strategy in illiquid markets. Only% of the cases occurred in the three most
important stock markets, NYSE, AMEX and NASDAQ. Agr the price direction of the
manipulative action, in the US, 84.5% of casesrrefegrice increases while less than 1% of cases
refer to price decreases. Stabilization account2%. From January 2000 to October 2001, about
39% of all manipulation cases involved the usentérnet to spread false rumors. Following the US
SEC press releases, the authors knew only thaliaitid final dates of the manipulative action for
each stock. This period is called the manipulapenod and it lasts on average 308 days (median
202 days, st. dev. 332 days, maximum 1,373 daysimmim 2 days). So, they define the pre-



manipulation and post-manipulation period the yesgore and after, respectively, the manipulation
period.

Table 1. Aggarwal — Wu (2006) Summary statistiecstie@ manipulated stocks

This table reports summary statistics for the malafed stocks. Panels A to C report the sample mstmdard
deviation, skewness and kurtosis coefficients &ily deturns and turnover, for the manipulation fet, the 1-year pre-
and post- manipulation periods, respectively. Thador return and turnover is panel and volatilis/cross-sectional.
In Panel D: we report statistics on the length lné tmanipulation period. The overall sample perisdrom January
1990 to December 2001.

| Mean | Standard deviatioh Skewness | Kurtosis
A — Manipulation period
Return .0274 .8933 60.66 3,939
Turnover .0385 2227 11.88 422.0
Volatility .5730 1.6091 3.117 19.23
B — Pre-manipulation period
Return .0169 .4880 52.93 3,433
Turnover .0079 .0421 37.91 1,576
Volatility 2431 4564 3.787 18.22
C — Post-manipulation period
Return -.0031 1417 8.640 189.1
Turnover .0368 .2018 25.07 178.3
Volatility 1189 1322 2.779 12.71

If we look at the mean values, returns, turnovemd &olatilities increase during the
manipulation periods compared to the pre-manipataperiods. In the post-manipulation periods
returns and volatilities bounce back to values lothan pre-manipulation period, while turnovers
exhibit persistency at the values of the manipafaperiod.

In order to test their theories the authors runss®ection regressions based on the
comparison between the manipulated stocks valuegdirns, turnovers and volatilities), and a
benchmark built for each manipulated stock on amkyg weighted portfolio of 10 stocks, which
were in the same size decile of all Center for Redein Security Prices (CRSP) stocks, and which
were the closest in estimated betas to that ofrtheipulated stock. The sample is given by a total
of 102 observations: 51 manipulated stocks andesithimark portfolios. The following regressions
have been run for the manipulation period, themagipulation period, and the post-manipulation
period (where M is a dummy for manipulated stockR&sults are shown in Table 2.

Return = Og+ta:*M +u
Turnover= og+01*M +u
Volatility= o0p+01*M +u



Table 2. Aggarwal — Wu (2006) Liquidity, Return avidlatility of Manipulated Stocks

This table reports the results for regressing tiverage daily turnover, return, and volatility ovéte manipulation,
pre-, and post manipulation periods on a constant @ dummy variable equal to one for the stock tivas

manipulated. For nonmanipulated stocks, we usea#eeage turnover, return, and volatility for thensa period as the
manipulated stock. The results are based on majctiie manipulated stock with a portfolio of 10 &in CRSP
within the same size decile of the manipulatedkstox with betas that are the closest to that efrtianipulated stock.
The sample has 51 stocks, and the sample perfoohisJanuary 1990 to December 2001.

| Manipulation period | Pre-manipulation peridd  Posiripulation period
A. Liquidity
0o .00514 .00900* .00539*
(.01075) (.00339) (.00125)
a; .055166* -.00197 .00342
(.01586) (.00538) (.00182)
R’ 10.91% 24% 4.65%
B. Return
(o -.00080 .00171 .00087
(.01106) (.00327) (.00086)
a, .06111* .00966 -.00093
(.01631) (.00506) (.00122)
R 16.32% 5.91% T7%
C. Volatility
0o .00346 .012376 .01008
(.01207) (.03109) (.00982)
a; .11972* .15638* .08792*
(.01795) (.04817) (.01398)
R’ 38.51% 15.37% 34.50%

**: 1% significance level; *: 5% significance leveAll are one-tailed tests.

As shown in Panel A, in the manipulation periodyidity is significantly higher for the
manipulated stocks than the benchmarks. Panel &le\that during the manipulation period the
manipulated stocks average daily returns are 6.higler than for the benchmarks, and this
difference is statistically significant. During tpest-manipulation period, average daily returres ar
not statistically different from those of the bemdrks. This is the bounce-back effect. Panel C
reports the volatility, which is computed as theeragie the standard deviation for the ten
benchmark stocks in the portfolio. For all the éhyeriods, volatility is higher for manipulated
stocks, and the coefficients are statistically giggnt. This indicates that manipulation is more
likely to happen in volatile stocks. The authorsiranented These results are interesting in their
own right since they establish some basic factsualstock market manipulation in the United
States”.

In addition Aggarwal and Wu test some of the prigoins of their theoretical model, which

has been mentioned in Section 2. Pump & dump schameecharacterised by 4 periods. In time O,
the market is in equilibrium. In time 1, the marigiar enters into the market, pushing the price up
(pump). This price change constitutes a signalofbier investors (information seekers) who are
misled into thinking that the price change is dueirtsiders. In time 2, the price continues to
increase because information seekers are follotiagrend. During time 2 the manipulator closes
his position by selling the stock and exploitingpm@fit (dump). In time 3, the price decreases
because information seekers understand that naymosiformation is going to be released.

The authors link their theory to their sample alkofes: time 0, is the pre-manipulation
period, time 1 is the first half of the manipulatiperiod; time 2, is the second half of the
manipulation period; time 3, is the post manipolatperiod. So, they break the manipulation period
in two equal sub-periods, because they do not hdeemation about the exact days in which the
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manipulators actually traded. Therefore they asstiraemanipulators enter into the market in the
first half of the manipulation period while in tlsecond half there is a herding effect due to the
reaction of information seekers, and during th@sddalf manipulators close their positions.

The first prediction of their model is that pricetimme 1 is higher than the price at time 0 and
the price at time 2 is higher than the price atetiin This prediction is confirmed by data and
graphical analysis. The second prediction is teatrns are higher when there are more information
seekers in the market concerned. In other wordsuth@unt of trading is increasing in the number
of information seekers. Therefore, the authors theeoverall level of trading for a manipulated
stock as a measure of the level of presence ofnrdton seekers. Consequently, they classify
manipulated stocks into two groups, one with highesrage turnover in the second period and one
with low average turnover during that period. Tive igroups of stocks are formed on the basis of
whether the average turnover for the stock is higitdower than the median average turnover.
They then test whether the cumulative return betwigee 2 (end of the manipulation period) and
time 1 (midpoint of the manipulation period) isrgifgcantly higher for the high-turnover group than
for the low-turnover group. Results show that theresome evidence supporting prediction 2. The
authors’ comment isWhat is interesting about this result is the extenivhich volume matters for
returns. Consistent with the model, a large nunddeactive traders is necessary for high returns to
the manipulator. (...) in the more general marketrostructure literature, the evidence on the
relation between volume and the direction of themes is mixed (see Lee and Swaminathan 2000).
Thus this finding is useful in understanding matapan”.

The third prediction is that returns are increasmthe dispersion in the value of the stock.
Therefore the authors sort manipulated stocks by #verage daily volatility over the manipulation
period and form two groups of stocks based on vdudtie average volatility for the stock is higher
or lower than the median average volatility. Théwyert estimate the difference in average
cumulative returns between these groups and tedisfetatistical significance. Both t-statistiag a
positive, and the test is significant. The greaher dispersion in the stock value, the greater the
returns to the manipulator.

Jiang, Mahoney and Mei [2005] extend the Mahone309) sample to 55 stock pools
occurring from 1927 to 1929. These works are relewecause they refer to the famous cases of
stock pools, thatconsisted of agreements, often written, among agraf traders to delegate
authority to a single manager to trade in a specsiock for a specific period of time, and then to
share in the resulting profits or losses. Afteremdthy investigation, the Senate Banking and
Currency Committee (1934) concluded that pools esented attempts to manipulate the prices of
the chosen stocks

Their results are summarised as follows. The stedkish were subjected to manipulative
schemes are comparable to their associated indpsttiplios on measures of size, but are more
volatile and liquid. During pools, stocks experierabnormally high trading volumes and returns,
but both effects are quite small on average, ardi29d and 5%, respectively. Therefore the authors
conclude that Outside the limited context of penny stocks andrathquid markets, the evidence
of profitable trade-based manipulation is anecdbtdh addition, during pools also average
volatility and liquidity increase. A strong crossetional relationship between abnormal turnover
and return around the first days of pool formatiwas detected. Finally, the positive abnormal
returns do not reverse neither in the short runinathe long run, after controlling for several
variables. In other words, there was no bounce leffelkct. In summary, while the pattern of stock
price and trading volume could be consistent witirkat manipulation, there is no evidence that
the stock pools’ trades drove prices to artifigidligh levels. Therefore, they conclude that public
investors were not harmed by pool operations.
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Allen, Litov and Mei (2004) examine 13 attemptssbtdck corners occurred in the NYSE
from 1863 to 1928. Corners are defined asrarket condition brought about intentionally etigh
sometimes accidentally — when virtually all of fhechasable, or floating, supply of a company’s
stock is held by an individual, or group, who aneig able to dictate the price when settlement is
called’. Using time series analyses they conclude thatket corners tend to increase market
volatility and have an adverse price impact on o#ssetsThe presence of large investors makes it
extremely risky for short sellers to trade agamspricing in the stock market. This creates severe
limits to arbitrage in the stock market that impeaarket efficiency Therefore, the authors believe
that regulators and exchanges need to ensure dmaere do not take place since they are
accompanied by severe price distortions.

4. The ltalian Cases

Stock market manipulation was banned in Italy i®1.9Table 3 shows the distribution of
the 151 cases, which were subject to Consob emfance activities from 1991 to 2005. Table 3
distinguishes information-based, trade-based méatipn and mixed cases. Each case refers to one
security. Also more that one case could be dud@¢osame manipulative event. Each event was
enforced by Consob sending a file to the publicspooitor. In the period examined Consob could
not directly give administrative sanctions, but tioeirts prosecuted several cases.

Table 3: Distribution of market manipulation cases

Year Total cases Information-based Trade-based dviiases
1992 6 6 0 0
1993 0 0 0 0
1994 6 3 1 2
1995 9 1 8 0
1996 5 1 4 0
1997 37 1 34 2
1998 10 0 7 3
1999 5 0 2 3
2000 8 0 6 2
2001 12 2 9 1
2002 33 1 22 10
2003 8 1 7 0
2004 8 7 0 1
2005 4 1 2 1
Total 151 24 102 25

Mixed cases refer to 22 cases of pump & dump, Bxagprice stabilisation and 1 case of concealingership.

Compared with the cases enforced in the US on theEy AMEX and the Nasdaq markets
during the same period, Table 3 represents a gignif number of cases. This difference could
hardly be due to the minor liquidity or efficienoy the Italian Stock Exchange, since many cases
occurred in liquid stocks. According to the FESE)QJQ), in January 2000 the Italian Stock
Exchange was ranked the third largest market imgias to turnover in the electronic order book
transactions.

Interestingly, all the trade-based manipulationesasave been detected after 1994, where

the Iltalian Stock Exchange moved from an outcryatoomputerised system. This suggests the
relevance of IT tools in detecting trade-based maation.
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Table 4 illustrates the types of manipulation siés and their related price directions.
Manipulation strategies are more often intendedntobease prices than to deflate them. This
happens especially for information-based, staltibsaand pump & dump schemes. A large
proportion of strategies, aimed at deflating prica® those of price positioning and relationship
among financial instruments. The former is the anlg significantly skewed in that direction.

Table 4: Market manipulation strategies and priceation

Manipulation strategies Total cases Inflate Deflate
Information-based manipulation 24 24 0
Trade-based manipulation
a) Misleading transactions
- Pump & dump - Trash & cash 41 31 10
- Concealing ownership 1 0 1
b) Price positioning
- Pure price positioning 23 7 16
- Relationships among stocks or marke 55 32 23
- Price stabilisation 6 6 0
- Squeeze 1 1 0

Total cases 151 101 50

% 100% 67% 33%
Sub-total Misleading transactions 42 31 11
Sub-total Price positioning 85 46 39

Table 5 indicates how many days market manipulatases lasted. Notice that these
statistics refer precisely to the period during ebhimanipulators acted. Therefore, looking at pump
& dump, these data are more accurate than thosenshg Aggrawal and Wu, since they had to
infer the precise period during which manipulaiacied.

Table 5 — Average length of market manipulationescls (days)

Manipulation strategies Total cases Inflate Deflate
Information-based manipulation 28 28 -
Trade-based manipulation
a) Misleading transactions
- Pump & dump - Trash & cash 33 33 8
- Concealing ownership 124 - 124
b) Price positioning
- Pure price positioning 1 1 1
- Relationships among stocks or markets 1 L 1
- Price stabilisation 329 329 -

- Squeeze 82 82 -
Total cases 27 14 4

Quite interestingly, cases of pure price positigniand manipulation based on the
relationship among stock or market have a verytstli@, 1 day, both for inflate and deflate
strategies.

Finally, Table 6 outlines the types of people imeal in market manipulation. The relevance
of professional people who engage in market maatmn is evident. Not only insiders, but also
brokers and fund managers. This can be due toatiegar skills which are needed to manipulate
stock markets. A parallel explanation, provided bgrAggrawal and Wu, who have found similar
results in the US stock markets (see Chapter 2)has several manipulation strategies require
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manipulators to behave as they were insiders,ah auvay to convince other market participants to
mimic their moves, producing herding.

Table 6: Types of people involved in manipulatiases

Year | Total cases Insiders Intermediaries Fund managers Relevant  Others
shareholders
1992 6 0 0 0 6 0
1993 0 0 0 0 0 0
1994 6 6 0 0 0 0
1995 9 1 8 0 0 0
1996 5 1 3 0 0 1
1997 37 0 34 0 2 1
1998 10 0 5 2 3 0
1999 5 0 1 0 3 1
2000 8 0 3 3 2 0
2001 12 2 2 6 1 1
2002 33 1 1 19 2 10
2003 8 2 0 4 1 1
2004 8 0 1 0 0 7
2005 4 0 0 0 2 2
Total 151 13 58 34 22 24
% 100% 9% 38% 23% 15% 16%

[Insiders: issuers, member of the board, contrglligihareholders; Relevant shareholders: those wwidvant stake
(greater 2% of issued shares), raiders; Othersn@igts, financial analysts, lawyers, others]

5. Intra-day price positioning schemes: examples anssues

Considering the significant number of price positg cases enforced by Consob and the
fact that the liquidity and market microstructufdlee Italian Stock Exchange are very well ranked,
it seems that price positioning schemes shouldrdese proper attention. The Italian experience
can actually be a symptom of a much more widespmahomenon, which could characterise
many other developed markets in the world. In fastjt is shown in the following Sections, the
major problem of enforcing price positioning caseshat they are very difficult to detect, since
they have a very short life span and produce sggmf, but not dramatic, changes in the price
pattern.

Therefore, this empirical analysis focuses on ppositioning cases and, in particular, on
those cases which last up to one day, more tygieatfew minutes. As already mentioned, in price
positioning schemes the manipulator is not intesksin sending signals to other market
participants, even though sometimes his actionywesl this effect. In these schemes manipulators
are interested in moving the price toward a dediegdl, so that they can profit because of other
positions already opened on correlated marketsirises or derivatives.

What seems necessary to succeed in these strategieshave enough market power to
move the price in the relevant period. Due to thgh liquidity of stocks, it could be thought that
just a few entities have this power. Actually tissiot the case, since very often in order to sedce
the manipulative actions need to alter the pric far a very short time. Of course many entities
have resources capable of reaching this goal, ieveery liquid stocks.

In addition, it should be emphasised that in tretsstegies manipulators typically act very
quickly, in order to avoid other investors’ reaaso For instance, to manipulate electronic call
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auctions they insert or delete orders in the last $econds before the auction ends. Whereas to
manipulate the continuous trading sessions in aldeen markets, they typically concentrate their
orders in a very short period after having cargfakamined the book depth.

Since after the manipulative action prices typicdlbunce back to previous equilibrium
levels, resources invested to manipulate the mrfiEn result in a loss for the manipulator. What is
crucial to succeed in the full strategy is thas thoiss be lower than the gain achieved in a pwsitio
opened in related securities or markets (Jarro®@4)L9t seems that this condition is not diffictdt
meet in modern financial markets due to the varioterrelations between markets, the different
speed of price movements and lack of perfect symitities.

At the same time, this means that the best wagdaae the scope of those kinds of trade-
based manipulations are to increase market liquidd improve market microstructure rules
(Salini, 2001) and, finally, to buildd hocdetection systems (Minenna, 2003a).

To understand the meaning of price positioning sw® consider the following two
examples shown on Figures 1 and 2, both linkecetyg hquid securities.

Example 1 refers to the strategy named “punchiegstttiement price” (Kumar and Seppi,
1992). In the morning of the settlement day ofgteck future - which is cash settled depending on
the stock index (MIB30) value at the end of theropg auction, which, in turn, is computed as the
weighted average of the opening auctions of thestiyidg stocks - just a few seconds before the
auction end, the theoretical prices of these ogeaurctions fell, on average, from +6% to —2%,
compared to the previous day last prices.

Figure 1 — Example of “punching the settlementggtric
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s (2) CANCELS BUY ORDERS
(% TIME \ TIME
2 J —
Y
O CONTINUOUS TRADING PRE-OPENING
SYSTEM (ELECTRONIC CALL AUCTION)

After an investigation, it was proved that thiscgrichange was caused by a trader, working
for a primary foreign bank. After having openededl position in the stock index future the day
before the settlement day, he wanted to reducsedtilement price of the index future. To do so he
manipulated the opening auctions of the most ingmbrtinderlying stocks, he entered very large
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amounts of buy orders at the beginning of thosdiens; and then, after other investors balanced
his orders with other sell orders, so that an deyiilm was reached, he deleted his buy orders a few
seconds before the end of the auction. Therefdrer ohvestors had no time to adjust their orders,

and the opening prices of the auctions collapsed amomatically, the future settlement price too.

As expected, after the opening auction the priagnbed back to higher level (not reported in the

Figure 1).

Example 2 refers to a case of manipulation of théedying stock of a structured bond: a
reverse convertible bond issued by a bank to retaiestors. This kind of bond is called
“structured” because retail investors buy a bond, ah the same time, sell a put option to the bank
written on a specific stock. Retail investors atteaated from the high immediate return deriving
from the premium of the embedded put option. Ugualke bank covers the risk associated with the
put option, selling it to a specialised intermeisy that is often the engineer of the reverse
convertible bond.

In the example, the put option would have beerhenrhoney at the expiration date if two
conditions were satisfied: if the price of the urgag stock was lower than € 7.00 (the exercise
price) and if before the expiration date at least market contract had been closed at a price lower
than or equal to € 5.95 (the knock-in barrier).cBithe day before the expiration date only the firs
condition was met, the specialised intermediaryp Wwhught the put option, decided to manipulate
the underlying stock pushing down its price, asnshm Figure 2. After the manipulative action the
price bounced back to higher level.

Figure 2 — Example ofRelationships among stocks or markets”
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According to the previous Sections, several intergassues are related to intra-day price
positioning strategies.

First, since price positioning looks like a shockthe market equilibrium, it would be
interesting to measure the effects that it produoeseturn, volume and volatility and how long
these effects last. Particular emphasis shouldrdegbe exam of the effects on the value-at-risk
(VaR), due to its relevance in risk management badks’ behaviours. All these analyses are
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important also for valuing the need of enforcingrkef manipulation, as several economists and
legal scholars suggesting that enforcement costsdeproportionately higher than the benefit
deriving from preserving market integrity.

A second group of questions refers to the conditiwhich make more likely the occurrence
of intra-day price positioning strategies. In partar, it seems important to test if liquidity,
volatility and market microstructure rules matt&s. to liquidity, previous empirical studies seem to
suggest that market manipulation is not an issuiguind market. Concerning volatility, Hart (1977)
shows that manipulation is possible if the economsydynamically unstable. As to market
microstructure rules, regulators often say thatehare the best tools for preventing trade-based
manipulation (FESCO, 2001).

Third, detection systems could be improved on thgisof the achieved results. Not only
are exchanges and authorities interested in g, fbut also brokers, asset management companies
and hedge funds are increasingly involved in tluBvely in order to save the their reputation.
Consob has recently developed a detection systesadban a probabilistic approach which is
producing very interesting results (Minenna, 20@3ansobAnnual Report2006).

6. Time series analysis

The sample is based on 66 cases of intra-day pgrasgtioning manipulation actions
occurred in the Italian Stock Exchange from Maré@7.to July 2003.

Table 7 shows details of the sample: strategy gsgnr, the number of cases, and related
events, types of prices which were manipulatedy(“¢gaices are prices other than opening and last
prices), and directions of the manipulative actions

Notice that most of the differences between caselsewvents is due to the manipulation
strategies indicated in the first two rows of Tablél he relevance of the 28 cases related to tbie fi
event should be taken into account when examiragésults exhibited in this and in the following
Sections.

Following other research on the Italian stock excjea(Bagliano, Favero, Nicodano, 2001),
a first set of OLS regressions have been run oe semies for returns and volumes separately.

The model for returns is
Ri=c(1) + ¢(2) Rm + c(3) Ri(-1) + c(4) M + u D

where Ri is the daily stock i log return, Rm is theely market index log return (Mibtel) and M is a
dummy for the manipulative day.

The model has been examined using four types ofnet(Ri) related to the following
prices:

- the opening price (which is the price of the apgrauction)

- the reference price (which is the weighted aveace of the last 10% of all day trades)
- the last price

- the official prices (which is the weighted avexagice of all day trades).
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Table 7 — Sample details

Description of the manipulation strategy Cases| Evda|Manipulated | Direction
prices

A trader managing a firm's proprietary desk, aftaving
opened a position on the stock future, manipultdtedast
price of the underlying stocks, so as to later eltisef 28 1 Last (28) | Inflate (28)
position of the stock future at higher prices (adow to
the exchange’s rule, transactions on the stockdatenc
30 minutes after that on the underlying stocks).

A trader managing a firm’'s proprietary desk, malaes

the opening price of the underlying stocks of thecls| 3 1 Opening (3)| Deflate (3)
future in order to punch its settlement price (Siggire 1).

A firm manipulates the stock price in order to gairthe Opening (2) | Deflate (6)
position held on a related reverse convertible b(se 6 5 Day (4)

Figure 2).

An asset manager manipulates the continuous trading

phase in order to carry out a pre-arranged tradanat Day (14) | Deflate (14)
anomalous price among two managed funds, so as tt 14 Last (5)

increase the value of one fund at the expenseeobtther
where the asset manager receives lower fees.

A firm manipulates the opening price of the statlorder
to gain from the position opened in the related-lodsl 9 9 Opening (9)| Deflate (9)
market.

In the last day of the quarter an asset manageipuiates
the last price of stocks in the portfolio funds ander
increase the value of the fund and increase| hi 6 Last (6) Inflate (6)
performance fees, which were calculated on basitheaf
end of quarter value of the fund.

Opening (14) Inflate (34)
Totals 66 36 Day (18) | Deflate (32)
Last (39)

Due to the characteristics of intra-day price posihg, it is important to take into account
the meaning of these different returns. For ingasoce the manipulative action can take place in
different periods during the day, it would not beaningful to examine the opening returns in the
manipulation day if the manipulative action occaifter the opening auction.

The market index (Rm) considered is the Mibtel, althis calculated every minute during
the day. The Rm opening value has been used ordy i refers to the opening price. In all the
other cases Rm is the return based on the lask indieie (this creates some non-synchronous
trading problems). Finally, notice that stock resiare adjusted to consider changes in the number
of shares issued, but both stock and index retdonsot take into account dividends.

The model for volume has the following specificatio
Vi=c(1) + ¢(2) Vm + ¢(3) Vi(-1) + c(4) Vi(-2) +(&) Vi(-3) + c(6) Vi(-4) + c(7) Vi(-5) + c(8) M +u (2)

where Vi is the daily stock i log change of the m@mof shares traded, Vm is the daily log change
of the volume traded in all Italian stocks and Miidummy for the manipulative day.

Similar regressions have been run using the nuwibssntracts (F) instead of the number of
shares (V). Thus, F is a measure of trade frequency
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Fi = c(1) + ¢(2) Vm + ¢(3) Fi(-1) + c(4) Fi(-2) %) Fi(-3) + c(6) Fi(-4) + c(7) Fi(-5) + c(8) M+ u  (3)

In all the listed models the number of lags havenbeptimised depending on the
significance of their coefficients. Actually, mod€PR) and (3) never have more than 4 lags.

Almost all the series start 250 days before the ipudative day and all stop in the
manipulative day. So, there are 251 observations.

In order to examine the effects of market manipoitaafter it occurs, for each regression a
twin regression has been run adding three dumnbest], Post2, Post3) for the three days
subsequent to the manipulative day. Thereforeethsx 254 observations.

Table 8 shows the results of models (1), (2) anddiSthe dummies M, Postl, Post2, Post3.

Coefficient standard errors have been correctetidtgroskedasticity only when detected using the
White test.

Before commenting on the results, it seems impbrtanemphasise that cases where
dummies do not exhibit significant coefficients wadty do not imply that in these cases
manipulation did not occur, since all the casesrerad are cases where market manipulation were
proved (or, at least, cases where Consob and thegJeelieved so) and where the damages for the
markets and for other investors could have beeg significant. For instance, consider the case
where a manipulator moves the stock price by jysibasignificant) tick and the related call option
becomes in the money. Even if this action doespnaduce €x pos) a significant price change, it
produces remarkable welfare consequences. In pknaignificant changes should be valwed
ante because the meaning of market manipulation isas the concept of counterfactual: what
would have happened if the manipulative actionrsitioccur (see Section 2). Therefore, if we find
statistically significant coefficients, we shoulderpret these findings as evidences of more s&riou
market damages, also because prices are relevamhation for investors.

Table 8 — OLS results

Dependent Variable Dummy Sample Number of | % Number of %
significant significant
log returns or changes coefficients coefficient with
based on (10%) expected sign
Official Price M 66 32 48% 13 41%
Official Price Postl 66 32 48% NA NA
Official Price Post2 66 21 32% NA NA
Official Price Post3 66 43 50% NA NA
Reference Price M 66 30 45% 18 60%
Reference Price Post] 66 28 42% NA NA
Reference Price PostZ 66 22 33% NA NA
Reference Price Post3 66 23 35% NA NA
Last Price M 64 24 38% 11 46%
Last Price Postl 64 22 34% NA NA
Last Price Post2 64 20 31% NA NA
Last Price Post3 64 21 33% NA NA
Opening Price M 14 10 71% 9 90%
Opening Price Postl NA NA NA NA NA
Opening Price Post2 NA NA NA NA NA
Opening Price Post3 NA NA NA NA NA
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Dependent Variable Dummy Sample Number of | % Number of %
significant significant
log returns or changes coefficients coefficient with
based on (10%) expected sign
Volume M 66 31 47% 21 (>0) 68%
Volume Postl 66 21 32% NA NA
Volume Post2 66 13 20% NA NA
Volume Post3 66 14 21% NA NA
Trade Frequency M 66 16 24% 13 (>0) 81%
Trade Frequency Postl 66 12 18% NA NA
Trade Frequency PostZ 66 11 17% NA NA
Trade Frequency Post3 66 12 18% NA NA

Overall, Table 8 shows a high percentage of sigaifi coefficients in the manipulative days
(M) and also in the subsequent three days (Postt2PPost3). Nevertheless it should be taken into
account that, working with daily data, there shob&la lot of noise, as the’ Rhow (the R of
returns based on official prices has mean 0.28lest. 0.12, min 0.02, max 0.44). It is possibld tha
dummies can be significant due to causes other ket manipulation. Anyway, notice that M
dummies are more frequently significant than Pasthies.

Also notice that Table 8 reports only significamtefficients at 10%, but most of these
coefficients are significant also at 5%. For insgrdummies related to the manipulative day (M) in
the model that refer to returns based on officiadgs are significant at 5% in 31 cases out of3the
at 10%. This can also be relevant when considenegmplementation of detection systems.

As to returns, dummies related to the manipuladiag (M) are often significant, from 38%
to 71% of cases, depending on the kind of pricesemed.

Returns based on the opening auction score thes$tigiercentage of significant coefficients
and the highest percentage of significant coeffitievith the expected signs. This is probably due
to the fact that regressions have been run onlynwharket manipulation occurred in the opening
auctions, otherwise the estimation would not ma&ess. Therefore only 14 cases have been
examined. In other words, the estimations are ¢mmaid on the occurrence of manipulation in the
opening auction.

Returns based on the official price seem more &teby market manipulation than those
based on reference prices and last prices. Orteeaktisons for this could be because the former is
calculated by taking into account the opening pvitde the latter are calculated many hours after
the opening action.

Quite surprisingly, the coefficient signs are niotays those expected. This effect could be
due to the bounce back effect, or the increasenwé-day volatility, both caused by market
manipulation.

As to changes in daily volume and in daily frequerof trades, they too often look
significantly affected by market manipulation, esp#y the former.

Table 9 provides further statistics only for sigraht coefficients of dummies M. Table 10
gives the same information in absolute values (satcaavoid the problems of the different
directions of the manipulative action).
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Table 9 — OLS results

Dependent Variable | Dummy | Number of | Coefficient | Coefficient | Coefficient | Coefficient
log returns or significant estimates estimates estimates | estimates
changes based on coefficients mean st. dev. max min
Official Price M 32 -2,10% 2,89% 3,60% -10,129
Reference price M 30 -0,15% 3,51% 5,57% -10,18%
Last price M 24 -1,12% 3,54% 5,37% 9,79%
Opening price M 10 -4,31% 3,52% 0,24% -9,469
Volume M 31 97,55% 142,83% 495,629 -58,19%
Trade frequency M 16 39,31% 50,23% 133,19% -24,59%
Table 10 — OLS results
Dependent Variable| Dummy | Number of | Coefficient | Coefficient | Coefficient | Coefficient
log returns or significant estimates estimates estimates | estimates
changes based on coefficients mean st. dev. max min
(out of 66) Abs. Val. Abs. Val. Abs. Val. Abs. Val.
Official Price M 32 2,58% 2,46% 10,12% 0,48%
Reference price M 30 2,60% 2,86% 10,18% 0,25%
Last price M 24 3,87% 3,45% 9,79% 0,25%
Opening price M 10 4,36% 3,67% 9,46% 0,24%
Volume M 31 117,08% 126,76% 495,62% 9,87%
Trade frequency M 16 47,05% 42,55% 133,19% 7,90%

Considering that these data refer to daily changekle 9 exhibits the very important
changes caused by the manipulative actions botteforns and for volume and trade frequency.

Comparing tables 9 and 10, returns based on lagtspand reference prices are those which
have opposite signs more often, while returns basedfficial prices and opening price are more
skewed toward negative values. This fact is linteethe analysis of expected signs shown in Table
8. Opening prices seem more frequently subjecteftatihg manipulative actions. As to official
prices, they also often have negative signs. Big ot easy to find the reason why, considering
reference and last prices show both signs, andimgeuctions (which are those more skewed
toward negative sign) accounts for just 10 casesm&ntioned above, possible reasons could be
found in the bounce back effect and in the increzfsmtra-day volatility and will be examined

further in following Sections.

To estimate the impact on volatility and to furtlteeramine the implications on Value at
Risk, a similar exercise has been run starting fretarns based on official prices using GARCH
instead of OLS. The official price seems to be ¥heable which should perform better in our
context, since it has more information contentyghg the effect the manipulation produced during
the whole of the manipulative day and not just isharter period. In fact, while last prices are
typically more informative in forecasting next dayices, they should not fully absorb what
happened before the end of the day. Thereforeg simeestors are more and more looking at
intraday prices and since market manipulation afjias that we are examining have mostly an
intraday life, it seems more appropriate to workhwafficial prices.

In particular, four basic GARCH(1,1) specificatidmsve been examined, depending on the
position of dummies variables: in the mean equafModel A), in the variance equation (Model
B), in both mean and variance equations (model @j, dinally, in a OLS regressions of
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GARCH(1,1) residuals (Model D) where also PostlstPoPost3 dummies are included. All
models assume normally distributed error terms.

Model A

Ri =c(1) + ¢(2) Rm + c(3) Ri(-1) + c(4) M 4ou 4)
o4 = ¢(5) + c(6) G(-1) + c(7)c%(-1) (5)
Model B

Ri=c(1) + ¢(2) Rm + ¢(3) Ri(-1) +au (5)
0% = c(4) + ¢(5) M + ¢(6) &-1) + c(7)d%(-1) (6)
Model C

Ri = ¢(1) + ¢(2) Rm + ¢(3) Ri(-1) + c(4) M 4ou (7)
0% = ¢(5) + ¢(6) M + ¢(7) &(-1) + c(8)c%i(-1) (8)
Model D (2 steps)

Ri = ¢(1) + ¢(2) Rm + ¢(3) Ri(-1) +au (9)
0% = c(4) + c(5) G(-1) + c(6)c%i(-1) (10)
u=c(9 +c(10) M + c(11) Postl + c(12) Post2 ¥33(Post3 + e (11)

Table 11a summarises the main findings for sigaiftccoefficients at 10%, but notice that
almost all these coefficients are actually alsmisicant at a 5% level, except those which refer to
dummy Post3. All coefficient estimates are expreéssebsolute terms.

Table 11a - GARCH(1,1) results (variance equatinrshadowed rows

Dependent Variablel| Dummy | Number of | Coefficient | Coefficient | Coefficient | Coefficient
log returns based on significant estimates estimates estimates | estimates
official prices coefficients Mean st. dev. Max Min
at 10% Abs. Val. Abs. Val. Abs. Val. Abs. Val.
(out of 66)
Model A M 8 2,85% 2,39% 7,45% 0,78%
mean equation
Model B M 10 0,16% 0,28% 0,74% 0,01%
variance equation
Model C M 6 1,33% 0,80% 2,03% 0,02%
mean equation
Model C M 4 0,02% 0,01% 0,04% 0,01%
variance equation
Model D M 9 5,32% 3,23% 10,00% 1,81%
OLS mean equation
Model D Postl 7 5,24% 3,01% 9,67% 2,44%
OLS mean equation
Model D Post2 1 2,70% - 2,70% 2,70%
OLS mean equation
Model D Post3 11 2,71% 0,65% 4,15% 1,83%
OLS mean equation

As for the mean equation, GARCH Models A, C and ddpce more selective results
compared to the OLS’ shown in Table 8 (notice atel D exhibits higher coefficient estimates
while Model C provides very low values).
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Model D also gives interesting pieces of information the bounce back effect, which
seems to have almost the same strength as the utretivip effect.

As for the variance equation, GARCH Models B an@iadowed rows) produce significant
results in the same percentages of the mean eggati

Finally, the variance equation has been estimalsm wsing OLS (instead of MLE) in the
following Model E:

Model E (2 steps)
Ri =c(1) + c¢(2) Rm + c(3) Ri(-1) +au

(12)
0% = ¢(4) + ¢(5) G(-1) + ¢(6)c%(-1) + c(7) M + ¢(8) Postl + ¢c(9) Post2 + ¢(10) Post3 + e

(13)

where 6®i has been computed rolling at 5, 20 and 60 daghleT 11b shows the number of
significant coefficients of the four dummies andithabsolute values.

Table 11b — Variance equation estimated with OLS

Dependent Variable | Dummy| Number of | Coefficient | Coefficient | Coefficient | Coefficient
a4 significant | estimates | estimates | estimates estimates
(based on log returns coefficients Mean st. dev. Max Min
on official prices) at 10% Abs. Val. | Abs.Val. | Abs. Val. Abs. Val.
at different length (out of 66)
5 days M 2 0,03% 0,03% 0,06% 0,01%
5 days Postl 4 0,04% 0,05% 0,11% 0,01%
5 days Post2 4 0,05% 0,03% 0,08% 0,01%
5 days Post3 5 0,10% 0,08% 0,20% 0,02%
20days M 0 - - - -
20days Postl 1 0,04% - 0,04% 0,04%
20days Post2 2 0,00% 0,00% 0,00% 0,00%
20days Post3 2 0,00% 0,00% 0,01% 0,00%
60days M 0 - - - -
60days Postl 2 0,01% 0,01% 0,02% 0,00%
60days Post2 1 0,01% - 0,01% 0,01%
60days Post3 2 0,00% 0,00% 0,00% 0,00%

It appears that the variance equation estimatedLi8 Model E shown in Table 11b does
not capture the manipulative action compared to GRCH models in Table 11a. Table 11b
shows that when? is computed at 5 days, Model E performs betteefftients ¢(5) and c(6) (not
reported in the table) are always significant at M#verthelesswhendo? is computed at 5 days the
sum of their estimates is always greater than gxbaiting non-stationarity in variance.

7. Event Studies

An event study has been run using the returns basedficial prices. The exercise has been
performed using both OLS and GARCH(1,1) estimatioBsmce the manipulation days are
characterised by negative returns in most of tleec@xamined, the event study has been focused
on these cases (53 cases using OLS and 52 casg<3ARCH(1,1) estimations).

The OLS model specification is that given in equat{12). Each case has been adjusted
according to the criteria and the results alredmbyv in Section 6.
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Ri=c(1) + ¢(2) Rm + ¢(3) Ri(-1) + u (12)

The GARCH(1,1) specification for the mean equatisnthat of Model D above (see
equation 9). Each case has been adjusted accdalthg criteria and the results already found in
Section 6.

Ri=c(1) + ¢c(2) Rm + ¢(3) Ri(-1) +au (9)
0% = c(4) + c(5) G(-1) + c(6)c%(-1) (10)

Notice that instead of distinguishing in a standaey the estimation window (from -250 to
-21 days before the manipulation day) from the ewendow (from -20 to +20 days around the
manipulation day), the length of the estimation daiw lasts from —250 to +20 days around the
event day. In this way potential abnormal returAR) are here calculated as the residuals of
regressions (12) and (9) from —20 days before Weateto +20 days after the event. This approach
has been followed because it should be taken ittouwmt that, as the?Rf the regressions is quite
low (mean 22%, st. dev 12%, max 41%, min 2%), iuldaot be without consequences using the
resulting coefficients in the event window as i tlegressions had very higli. ®n the other side,
according to Campbell, Lo MacKinley (1997), the eggzh here followed could have the problem
of parameters estimations being affected by ewdated returns, so that both the normal and
abnormal returns would reflect the impact of theerdv In Appendix 1 it is shown that the
estimations of parameters are not significantlgettd by event-related returns.

Figures 3 and 4 show the potential abnormal ret(&Ry using OLS and GARCH(1, 1) models.

Figure 3 —AR using OLS (one st. dev. reported)cases.
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Figure 4 —AR using GARCH (1, 1) (one st. dev. répady.

0,03

0,02

0,01

-0,01

-0,02

-0,03

Both models show that in the manipulation day thera significant negative abnormal
return which is followed by a positive (but notmificant) return the day after. The latter consétu
the bounce back effect.

Figures 5 and 6 show the cumulative abnormal return

Figure 5. CAR using OLS (one st. dev. reported).
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Figure 6 —CAR using GARCH (1, 1) (one st. dev. réeg).
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Again, both models exhibit the relevance of the imalative action and of the bounce back
effect, which, however, does not seem to havedheesstrength as the manipulative action.

Figures 3 to 6 above show signs of persistencyhef manipulative actions on returns.
Among the possible explanation, this could probddgycaused by the impact on VaR: the increase
in volatility generated by the manipulative actean induce traders to automatically close positions
opened on the same security, and their sellingsprescan slow down the bounce back effect.

The CAR series also shows a positive trend (sedeThab). Interestingly the following
regression (14) gives significant values for thenipalative actions results (notice that AR data are
based on the OLS model; very similar results atainbd if AR data are based on the GARCH(1,1)

model).

AR =c(1) + c(2) AR(-1) + ¢(3) M + ¢(4) Postl + ¥Bost2 + ¢(6) Post3 +u
Table 12- OLS regression of AR (produced by the @idglel).
Explanatory Coefficient| Coefficient | Coefficient | Coefficient Prob.
variables /R? estimates | estimates | t-statistics
mean st. dev.
c(1) 0.002 0.001 1.779 0.084
AR(-1) c(2) -0.588 0.133 -4.426 0.000
M c(3) -0.023 0.005 -4.514 0.000
Postl c(4) -0.002 0.006 -0.267 0.791
Post2 c(5) 0.006 0.005 1.132 0.266
Post3 c(6) 0.010 0.005 1.908 0.069
R 0.57

(14)

Therefore the manipulative action seems relevantueating to a daily change of -2,3% and
showing signs of persistency in the subsequent day.
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Figures 3b and 5b show the OLS AR and CAR usingdstalised residuals on the basis of
the standard deviation calculated over the pemioch#20 to —1, that is a period not affected by the
manipulative action. Table 12b gives the resultafOLS regression of the potential AR on a

constant, the last lag and the four dummies.

Figure 3b —AR using OLS with standardised resid(@i& st. dev. reported). 53 cases.
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Figure 5b. CAR using OLS with standardised resisl@ahe st. dev. reported).
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Table 12b- OLS regression of AR (produced by th&@iodel using standardised residuals).

Explanatory Coefficient| Coefficient | Coefficient | Coefficient Prob.
variables / R? estimates estimates | t-statistics
mean st. dev.
c(1) 0.025 0.046 0.563 0.595
AR(-1) c(2) -0.582 0.129 -4.505 0.000
M c(3) -1.413 0.283 -4.989 0.000
Postl c(4) -0.056 0.329 -0.172 0.865
Post2 c(5) 0.468 0.300 1.562 0.127
Post3 c(6) 0.702 0.281 2.491 0.018
R? 0.63
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Looking at volatility, in order to value the impaat market manipulation Figures 7 and
Table 13 show the average conditional standardatiewi of all the 64 cases (both with positive and
negative AR in the manipulative day) estimated gisbARCH(1,1) model as specified in equations
(9)-(10).

Figure 7 — GARCH Conditional st. dev. (sample watsitive and negative cases; 64 cases)
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Table 13

day conditional st. dev. annual basis % change

-5 1,98% 31,50% -1,10%

-4 1,99% 31,65% 0,48%

-3 1,95% 30,88% -2,44%

-2 1,93% 30,66% -0,72%

-1 1,96% 31,06% 1,30%

0 1,96% 31,11% 0,16%

1 2,23% 35,39% 13,78%

2 2,22% 35,23% -0,44%

3 1,98% 31,42% -10,82%

4 2,12% 33,68% 7,19%

5 2,12% 33,66% -0,05%

The manipulative action (in t = 0) has a very sir@ffect not only on the forecasted day-
after (t = 1) volatility, but also later. It showersistency in t = 2, probably due to the bounak ba
effect (in t = 1). According to the GARCH structutbe jump in volatility bounces back slowly
during the following days.

Figures 8 and Table 14 show the same results iB2hsases (only those with negative AR
in the manipulative day) estimated using GARCH(Iybdel as specified in equations (9)-(10).
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Figure 8 — Volatility. GARCH Conditional st. dewsample with negative cases; 52 cases)
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Table 14
day conditional st. dev. annual basis % change
-5 1,65% 26,22% -1,12%
-4 1,67% 26,52% 1,13%
-3 1,58% 25,02% -5,66%
-2 1,54% 24,52% -1,99%
-1 1,59% 25,25% 2,97%
0 1,57% 24,86% -1,54%
1 1,85% 29,35% 18,07%
2 1,87% 29,71% 1,20%
3 1,70% 26,93% -9,34%
4 1,84% 29,17% 8,31%
5 1,77% 28,15% -3,48%

The dynamics look very similar to those of the gahease. The manipulative action (in t =
0) produces an 18% increase in the estimated day-@&f= 1) volatility (stronger than that of the
general case), and shows persistency in t = 2altieetbounce back effect (in t = 1). Later volatili
bounces back slowly to the values preceding theksho

Graphs 9, 10, 11 show volatility at several lengths20 and 60 days) estimated as the
standard deviation of the residuals of the OLS eggjon of equation (12) in Model E already
presented.

Ri = ¢(1) + ¢(2) Rm + ¢(3) Ri(-1) +au (12)

All the graphs exhibit a relevant shift in volayliafter the manipulative action occurs. This
change in volatility shows persistency even if tibtg is estimated at 5 days.
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Figure 9 — Volatility (st. dev.). OLS estimatesbalays (one st. dev. reported)
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Figure 10 — Volatility (st. dev.). OLS estimate2@tdays (one st. dev. reported)
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Figure 11 — Volatility (st. dev.). OLS estimates@tdays (one st. dev. reported)
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8. VaR violations

VaR refers to the portfolio’s worst outcome thatlikely to occur at a given confidence
level. For instance, at the end of the trading itlés/ possible to compute the VaR for long or short
positions opened on a specific stock or portfadio that the VaR gives at a given confidence level
(typically at 99%, 95% or 90%) what would be thextnéay’s (or days’) maximum or minimum
value of the opened positions. GARCH models ardequaommon in financial literature for
computing VaR because of their outstanding perfocean estimating volatility (Angelidis and
Degiannakis, 2007).

In studying the impact of events on stock behaii interesting to compare the event day
stock return with the VaR predicted for that dag aomputed for different levels of significance: if
the return on the manipulative day is lower (highkan the calculated lower (higher) value of VaR
then it is possible to conclude that the manipudatiction had an impact on the stock. Furthermore
this VaR “violation” could prove a useful tool inrder to detect market manipulation for
surveillance purposes. In practice, regulators dtver interested parties) could start further
investigations on intra-day data once a VaR violatias been detected on a single stock.

The model specification here adopted is a simpleRGKH(1,1), as the Model D already
introduced in Section 6, where error terms arerassunormally distributed.

Ri=c(1) + ¢(2) Rm + ¢(3) Ri(-1) +au (9)
0% = c(4) + c(5) G(-1) + c(6)0%(-1) (10)

Table 15 shows the VaR violations detected at 98% and 90% confidence levels for all
the 64 cases of market manipulation from day —8atp +5. Notice that Table 15 can indicate also
more than one violation for the same case.

Table 15 — VaR violations (GARCH(1,1))

Confidence levels 99% 99% 95% 95% 90% 90%
% of violations per stock 3,43% | 1,94% | 8,12% | 4,95% |12,30%| 9,70%
mean (st. dev) (3,16%) | (2,50%) | (4,97%)| (4,17%) | (6,41%)| (6,01%)
over the period -20 +20
Day Positive| NegativePositive| Negativel Positive| Negative
-5 0 4 0 16 2 20
-4 2 0 2 1 2 3
-3 0 1 3 1 6 3
-2 0 1 3 1 6 4
-1 1 0 2 1 2 2
0 1 4 1 6 2 15
1 3 0 11 3 19 4
2 1 1 7 2 15 3
3 6 1 15 1 19 1
4 1 0 2 4 4 7
5 1 0 4 0 10 1

The first row shows the stock means and standavdatiens (in brackets) for violations
detected over the period from day —20 to day +20 ddys). If the GARCH(1,1) model works
effectively we should expect that the percentadesiaations per stock are quite close to the
corresponding confidence level of the VaR. Anywiaking into account that the event window is
affected by the manipulative action, these pergasare expected to be slightly higher than the
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corresponding confidence levels. Overall, considgrihat 41 observations are not enough for
definitive answers, it seems that the model exhidigood performance, but it could be improved.
In particular, it should be taken into account ttia¢ VaR has been built assuming that the
forecasted conditional mean is zero, while actutilly event study in Section 7 shows significant
signs of autocorrelation in the data (Figure 6).

Coming back to the results shown in Table 15, énse that the number of VaR violations
on the manipulative day is not particularly higkiee at 90% confidence level, where 17 out of 64
cases have been detected. Quite interestingljhanmmediate following days several violations
occur, apparently on the opposite sign. 19 viotatiare detected on day 1, a further 15 on day 2
and again 19 on day 3.

Table 16 illustrates at different levels of confide the number of cases (and not just
violations) which have been detected in positive@gative VaR violations at least once from day 0
to day 3 or shorter sub-periods.

Table 16 — VaR Violations: detected cases (GARCHJ1,

Confidence 99% 99% 99% 95% 95% 95% 90% 90% 90%
levels

Days Positive Negative | Total| PositiveNegative Total| Positive | Negative Total

0 1 4 5 1 6 7 2 15 17

0-1 4 4 7 12 9 20 20 18 35

0-1-2 5 5 9 16 11 24 28 20 41
0-1-2-3 10 5 14 24 11 372 34 20 46

Therefore a significant percentage of cases carddiected at 95% level looking at
violations that occur in the 3 subsequent days (582wut of 64), and a higher percentage at 90%
level (72%). An optimal detection strategy, in terwf confidence levels and number of days,
should also take into account the cost associatddtiae further efforts required to better examine
intra-day data and to finally establish to stamnfal investigations. Anyway, it seems that VaR
violations could constitute a useful detection tihalt could also be linked to examine other market
variables, as in Minenna (2003a).

The same analyses have been carried out usingthglity estimated with OLS at different
lengths. Tables 17, 18, 19 show VaR violations leviiables 20, 21, 22 show the cases detected.
Table 17 — VaR violations. (OLS 5days)

Confidence levels 99% 99% 95% 95% 90% 90%
% of violations per stock 3,93% | 2,29% | 8,27% | 5,41% | 12,61%| 9,11%
mean (st. dev) (3,12%) | (2,41%)| (4,51%)| (4,09%) | (5,31%)| (5,24%)
over the period -20 +20
Day Positive| NegativePositive| Negativel Positive| Negative
-5 1 4 1 17 4 22
-4 3 0 3 2 5 3
-3 0 1 4 2 4 3
-2 2 2 5 3 10 5
-1 1 1 1 2 3 5
0 1 5 1 9 4 17
1 8 0 16 3 20 5
2 0 1 7 2 12 3
3 5 0 11 1 18 1
4 2 0 3 1 4 4
5 0 1 2 1 7 1
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Table 18 — VaR violations. (OLS 20days)

Confidence levels 99% 99% 95% 95% 90% 90
% of violations per stock 4,08% | 1,64% | 9,15% | 5,14% | 14,06%| 8,84%
mean (st. dev) (2,88%) | (2,85%) | (4,56%)| (4,58%) | (5,81%)| (5,31%)
over the period -20 +20
Day Positive| NegativePositive| Negativel Positive| Negative
-5 0 1 1 10 2 21
-4 2 0 2 2 5 2
-3 0 1 6 1 6 3
-2 1 1 2 1 4 4
-1 1 0 2 1 3 2
0 1 4 1 10 6 13
1 4 0 13 3 20 5
2 1 1 7 1 16 3
3 3 0 10 0 20 0
4 1 0 3 2 5 5
5 2 0 9 1 16 1
Table 19 — VaR violations. (OLS 60days)
Confidence levels 99% 99% 95% 95% 90% 90
% of violations per stock 404% | 1,87% | 9,07% | 4,50% |13,87%| 9,11%
mean (st. dev) (3,84%) | (3,30%) | (6,65%)| (4,35%) | (8,70%)| (5,52%)
over the period -20 +20
Day Positive| NegativePositive| Negativel Positive| Negative
-5 1 3 2 11 5 18
-4 2 0 6 0 7 3
-3 1 1 4 1 7 3
-2 0 1 2 1 6 5
-1 2 0 3 1 3 2
0 1 4 2 9 4 13
1 4 2 12 3 20 4
2 3 1 9 2 11 3
3 3 0 14 0 17 0
4 4 0 3 2 5 6
5 0 0 7 0 11 0
Table 20 — VaR Violations: detected cases (OLSys)a
Confidence 99% 99% 99%| 95% 95%/| 95% 90% 90% 90%
levels
Days Positivg Negative | Total| PositiveNegative Total| Positive | Negative Total
0 1 5 6 1 9 10 4 17 21
0-1 9 5 14 17 11 25 22 21 31
0-1-2 9 6 15 21 12 30 27 23 47
0-1-2-3 13 6 19 26 13 35 34 23 438
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Table 21 — VaR Violations: detected cases (OLS&#&4

Confidence 99% 99% 99% 95% 95% 95% 90% 90% 90%
levels

Days Positive Negative | Total| PositiveNegative Total| Positive | Negative Total

0 1 4 5 1 10 11 6 13 19
0-1 5 4 8 14 12 21 29 17 35
0-1-2 6 5 10 18 13 26 30 20 47
0-1-2-3 9 5 13 25 13 33 38 20 49
Table 22 — VaR Violations: detected cases (OLS&&4
Confidence 99% 99% 99%| 95% 95% | 95% 90% 90% 90%
levels
Days Positivg Negative | Total| PositiveNegative Total| Positive| Negative Total
0 1 4 5 2 9 11 4 13 17
0-1 5 6 9 13 11 20 22 16 33
0-1-2 7 7 12 18 12 24 26 18 31
0-1-2-3 10 7 15 26 12 32 34 18 45

Summarising, the detection of manipulative casésough the examination of VaR
violations based on the volatility estimated usdigS at 5 days, seems to perform better than those
based on other OLS estimates and also slightlgb#tan those based on GARCH(1,1), also taking
into account the ability of the underlying modelskplaining data.

A possible explanation of why OLS model at 5 dagsfgrms better than GARCH(1,1)
could be due to the fact that the former is lessptide. Table 23 reflects the differences between
data in Table 17 (OLS 5 days) and data in TablgGARCH(1,1).

Table 23 — VaR violations. Differences between &dli and Table 15 (OLS 5days — GARCH(1,1))

Confidence levels 99% 99% 95% 95% 90% 90%
% of violations per stock 0,50% | 0,35% 0,15% 0,47% | 0,31% | -0,59%
mean (st. dev) (-0,04%) | (-0,09%)| (-0,46%) | (-0,08%)| (-0,99%) | (0,77%)
over the period —20 +20
Day Positive | Negative Positive | Negative Positive | Negative
-5 1 0 1 1 2 2
-4 1 0 1 1 3 0
-3 0 0 1 1 -2 0
-2 2 1 2 2 4 1
-1 0 1 -1 1 1 3
0 0 1 0 3 2 4
1 5 0 5 0 1 1
2 -1 0 0 0 -3 0
3 -1 -1 -4 -1 -1 -2
4 1 0 1 -3 0 -3
5 -1 1 -2 1 -3 0

The first row shows that GARCH(1,1) model perforivestter over the whole —20 +20
period, finding on average less violations withH@gprecision. This is confirmed during the period
from day -5 to day —1., where most of the diffeemnare positive. Also in day 0 the OLS model
detects more violations, but it is in day 1 wherdatects much more violations compared to the
GARCH(1,1) model, probably because the latter is tibbadapt the forecasted conditional volatility
S0 as not to be surprised by the bounce-back effect
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Finally, notice that from day 2 to day 5 the GARQH( model detects more violations,
probably because the OLS model overestimates lylafter the shocks due to the manipulative
action and/or because actual volatility dies ootvelr than the speed predicted by the GARCH(1,1)
model.

9. Conclusions

After many decades the economic and regulatorytdslzm market manipulation have been
enriched by a the first few empirical research lis field, all based on the US markets. These
studies clearly back the view that trade-based pudation should not be an issue in modern stock
markets and, therefore, it could be deregulatezkireral extensions. This is because, on one hand,
liquidity, microstructure rules and appropriateukagion are antidotes strong enough to reduce the
scope of market manipulation and, on the other h#rel enforcement of market manipulation is
characterised by relevant costs and risks due ® diificulties of distinguishing market
manipulation from pure speculative trades.

On the contrary this research, which relies on muen database of cases enforced in a
primary European stock market, shows that tradecbasanipulation is, and probably will be, an
issue in modern stock markets and that it can eosuxcessfully faced without the development
adequate detection systems. The lack of such sgstemd explain the poor evidences of trade-
based manipulation cases enforced in mayor US nsarported in the mentioned studies.

Actually, notwithstanding the relevance of liquiddand microstructure rules, this research
shows that trade-based manipulation can not besctgl even if it refers to the type of “price
positioning” strategies, which are those strategies intended to deceive or mislead other
investors, and even if this type of manipulatiocws in very low scale, namely when it concerns
one-day strategies and last for just a few mindtegg the day.

In fact, focusing with OLS and GARCH models on anpke of price positioning cases
which last for a few hours or minutes, often onyviguid stocks, it has been shown that returns,
volumes and volatilities are significantly affectedt only in the manipulated day but also in the
subsequent days. In particular, the effects ontMtyeare very strong and long-lasting.

Therefore, an effective detection system has baggested using violations of value-at-risk
oscillation bands. Approximately 50% of the samgdses can be identified looking at violations
that occur on log returns in the three subsequawys dt 95% confidence level. This result can be
improved working on the underlying models and anititerrelation among variables.
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Appendix 1 - Analysis of the parameters stability

The event study exercises have been executed comgmatential abnormal returns (AR) as
the residual of the OLS or GARCH estimates alomrgat sample at disposal, from day —250 to day
+20, instead of distinguishing in a standard wayehtimation period (from -250 to -21 days before
the manipulation day) from the event period (fra2f to +20 days around the manipulation day).
This approach has been followed because, as thé fRe regressions is quite low (mean 0,23, st.
dev 0,12, max 0,45, min 1,71), it does not seenmggpjate to use the resulting coefficients in the
event window as if the regressions had very high & is implicitly assumed in event study
analysis.

In other words, the approach here followed assuthas coefficients do not change
significantly if, instead of using the full samdl®m day -250 to day +20, we had considered the
sample from day —250 to day —20, as is usual imtesaudy analysis. This assumption seems
appropriate because the manipulative event shatlta anticipated by any relevant change before
its occurrence (from day —20 to day Lanhd because, even if coefficients’ estimates earadut
using the full sample are somewhat biased, we dhextphbect that these biases are not significant
since the sample is very long (270 days) comparde number of observations actually affected
by the manipulative action (approximately 3-5 das;ording to the above analyses). In order to
check if our assumption is reliable the followintpdysis has been carried out.

As to the OLS model
Ri = ¢(1) + ¢(2) Rm + ¢(3) Ri(-1) + u (12)
it has been run the Chow Breakpoint Test using<#yas relevant date. The null hypothesis is that
the coefficients estimated in the two different péea (before and after day —20) are equal. Figure

12 shows the results for all the 66 cases examined.

Figure 12 - P-values of the Chow Breakpoint Tests

Chow Breakpoint Test: p-value
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Overall, since the average p-value is 0,49 (st. @81), it seems the assumption that
coefficients do not change significantly before aftér day -20 is reasonable.

Y In a similar event study analysing the impactefdrism on financial markets (Chesney and Resh@07) the
estimation window ends the day before the event.
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Anyway the null hypothesis is rejected at 10% Incases, apparently due to the following
reasons: in 3 cases to the 9/11 effect, in 2 dasether shocks preceding day —20, in 2 caseseto th
manipulative action, and in 4 cases to the samielgmoaffecting a stock. Figure 13 shows tfeR
the 11 cases. Being very low, this should leadrédepring the approach adopted here instead of the
standard one, where it is implicitly assumed thav&tues are close to 1.

Figure 13 - Rof cases with p-value < 10%.
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Finally, notice that the sign differences betwelea toefficient estimates according to the
two samples are balanced: as to the coefficientshalimk stock returns to the market ones (beta, or
c(2) in eq. (12)), the coefficients estimated uding full sample are in 5 cases greater than those
estimated using the sample up to day —20, whi&dases the coefficient estimates are lower.

Looking at the GARCH(1,1) model

Ri=c(1) + ¢(2) Rm + ¢(3) Ri(-1) +au (9)
0% = c(4) + c(5) G(-1) + c(6)0%i(-1) (10)

we can apply to the mean equation the resultsdiriund with OLS, because the MLE estimates
carried out in GARCH models are very close to th&SQestimates. In addition Figure 14 and 15
exhibit the distribution of the differences betwebe coefficients’ estimates using the all sample
and those using a sample up to day —20.

It seems that on average c(2) estimates are logirg the full sample instead of the shorter
one, while the differences in ¢(3) estimates aitedualanced.

As for the variance equation, Figures 16 and 1ivdhe differences referred to coefficients

c(5) and c(6), while figure 18 illustrates theimdoined distribution and Table 24 summarises main
statistics.
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Figure 14 — Coefficient c(2), differences betweles values estimated using the full sample and the
sample up to day —20.
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Figure 15 — Coefficient c(3), differences betweles values estimated using the full sample and the
sample up to day —20.
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Figure 16 — Coefficient c(5), differences betweles values estimated using the full sample and the
sample up to day —20.
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Figure 17 — Coefficient c(6), differences betweles talues estimated using the full sample and the
sample up to day —20.
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Figure 18. Coefficients c(5) and c(6), differenbesween the values estimated using the full sample
and the sample up to day —20.

c(6)

c(5)
Table 24 - Statistics
c(2) c(3) c(5) c(6)
Mean -0,0351 0,0025 -0,0070 0,0079
st. dev. 0,1158 0,0350 0,0615 0,2074

Kurtosis 1,8689 11,5546 8,8408 17,3618

Overall, it seems that the differences among GARICH(coefficients are quite balanced
and not so relevant, except for a few cases thdtlaeserve further analyses.
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Chapter 2

Stock Market Manipulation: a Review

1. Introduction

This paper is intended to test a general definibbmarket manipulation, similar to that
provided by The New Palgrave Dictionary (1992), amdurvey the main theoretical and empirical
studies in economics that can help the legal agdlatory debate on market manipulation, so as to
identify the difficulties around a general law asmwbnomic approach.

Before starting, two issues are worth mentioniing: telationship between insider trading
and market manipulation and the way market manifuiaan be prevented.

In several respects market manipulation is linkethsider trading. Both actions are seen as
abuses and, despite controversial debates intdratlire, both are banned all over the world (with
the relevant exception of spot currency marketsicesthey are believed to ultimately reduce
market confidence, putting at risk the existencthefmarket.

The literature on market manipulation is less depetl than that on insider trading. At this
stage, two remarks on the differences betweenwtbéehaviour could be helpful in understanding
the literature on market manipulation that will peesented. First, several, but not all, market
manipulation strategies can be seen as a formsndien trading, since the manipulator is like a
monopolist, being the only one who knows everythabgut the source of the manipulated price,
caused by his action. Therefore he can abuse tbemation he generated, strategically trading
around the release of that information. Secondsemeral, but not all, market manipulation
strategies the manipulator tries to behave in ativatycan be perceived by other investors as that o
an insider, so he can enjoy the herding effect edhusy misled investors. In other words, the
manipulator pretends to be an insider.

As for prevention, legal scholars believe that nadsecurities regulation can be interpreted
as a way of preventing and avoiding market mantmra This seems particularly true when
considering market manipulation schemes relatedh#& dissemination of false or misleading
information. While, when considering those manifpiuastrategies based on trades entered into the
market two relevant variables matter: liquidity andrket microstructure rules.

The higher the liquidity of the market, the highére cost of building up market
manipulation strategies. Nevertheless, it shoulthken into account that in modern capital market,
characterised by the direct access of investois, easier for manipulators to enter manipulative
orders into the market that could produce signifiqgarice changes for a few minutes or seconds, so
gaining from the positions already opened in otetated markets or securities.

Looking at market microstructure, it is possiblestmw that several refinements of the rules
have significantly reduced the scope for market imdation strategies. Nevertheless the
multiplication of the trading venues around the othe increasing correlations among markets
and securities, reinforced by the development mfcstired financial products, do not fully ensure
markets from the risk of manipulative actions, ndtaétanding the extraordinary results achieved
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during the last decades. Therefore it seems thatddvelopment ofad hoc detection and
surveillance systems and the strengthening of titkeoaties’ enforcement actions is necessary to
better ensure investors’ market confidence.

Finally notice that market manipulation issues sigmificantly related to those on bubbles,
which have come under further scrutiny from ecorstspiespecially after the exuberance of the
1990s (Hunter, Kaufman and Pomerleano, 2003, Ryah Zngales, 2005, Cochrane, 2005).
Manipulative pump & dump schemes could be positioaethe beginning of a bubble and could
explain how a bubble is generated in the market.

The paper is organised as follows. Section 2 ptesa simple but general definition of
market manipulation. Section 3 outlines a referesiassification of market manipulation following
the EU market abuse directive. Section 4 sketchedlifficulties of finding a general definition.
Section 5 and Section 6 present a review of theateind empirical works. Section 6 concludes.

2. Defining market manipulation

The basic issue of market manipulation is its da@in. Practitioners, economists and legal
scholars have been debating market manipulatiare gime first rules of organised exchanged were
established. Everybody seems to agree on its mtevdractitioners are concerned because of the
risk of incurring significant losses when manipafatenter into the market. Economists claim that
market manipulation distorts the system of priaekich is crucial for allocation efficiency. As
mentioned, legal scholars believe that most of réesi regulation can be interpreted as a way of
preventing and avoiding market manipulation (L0388l Fischel and Ross, 1991). Regulators fear
that manipulators undermine market confidence. THGSCQO’s Objectives and Principles of
Securities Regulation (I0SCO, 2003) states asrgsgrinciple that Investors should be protected
from misleading, manipulative or fraudulent praest

All this appears strong enough to expect that markenipulation has been carefully
defined. Actually this is not the case. The condepks clear and intuitive but the definition ansl i
boundaries are still under discussion.

Testing a definition

Market manipulation could be defined as an impragation intended to modify the price
pattern of a financial instrument that would othisevarise without this action (the counterfactual)
or, as legal scholars say, that would otherwisgeaftiom the free and proper interplay of market
forces.

This definition implies that 1) market manipulatie based on an action, 2) the actor’s
intention characterises his manipulative identyd 3) market manipulation is finally intended to
modify the securities price patterns. Lastly notibat there would be a wide scope for applying
econometric tools in order to estimate the couattuial.

2 This definition is very close to that shown in thew Palgrave Dictionary (1992)The title refers to activities whose
objective is to alter prices in financial marketsdugh the use of techniques that result in ‘unretumarket prices,
often through the use of wash sales or reportiatioinal or apparent market pricés
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The manipulative action

The manipulative action is intrinsically linked ite means, that allow to reach the goal, that
of modifying the price pattern. Since the pricetgat mostly depends on information and orders to
trade, the action is typically based on spreadadgef or misleading information or on entering
manipulative orders into the market.

However, since, more generally, prices depend @plguand demand, other successful
means could be adopted. The traditional exampleaisof frequent movements of (empty) boats in
the harbour, which give the public a (false) impres of an increasing supply of a commodity,
which should reduce the price.

The standard categorisation of market manipulaiiorthe economic literature is that
proposed by Allen and Gale (1992), which, addsh®Securities Exchange Act (193djstinction
between information-based and action-based manipnjaa third category named trade-based
manipulation. As the authors explaif:He kinds of manipulation the Act [Securities Exad@Act
(1934)] effectively outlawed fall naturally into avcategories. The first can be described as action-
based manipulation: that is, manipulation basedamtions that change the actual or perceived
value of the asset.(...) The second category careberibed as information-based manipulation,
that is, manipulation based on releasing false nmfation or spreading false rumours (...).
However, there is a third category of manipulatitrat is much more difficult to eradicate. We
refer to this third category as trade-based margpioh. It occurs when a trader attempts to
manipulate a stock simply by buying and then sgllwithout taking any publicly observable
actions to alter the value of the firm or releasfiatse information to change the price

In principle, the action could consist of an inantif the person involved is under the legal
duty to act, such as listed companies, manager&etn@akers or relevant shareholders, etc.

It should be emphasised that the action shouldeba as “improper” (in a wide sense and
not necessarily in legal terms), otherwise alsoamagement action which is rightly intended to
maximise the company value would fit the definitioh market manipulation. In this respect
interesting insights are shown by Chatterjea, @Gmeand Jarrow (1993), who claim that corporate
finance theorems can be explained within a markatipulation framework. Additionally, also the
ordinary market maker activity could otherwise faithin the definition of market manipulation.

As for the “improper” management behaviour, Alled&ale (1992) believe that fall within
the action-based manipulation category also thaygearently legitimate, company decisions which
are intended to modify the price pattern but ateadly taken in order to allow the management to
gain from positions specifically opened in the nearto profit from this action. They sayFor
example, in 1901 the managers of American SteeMdinel Company shorted the firm’s stock and
the closed its steel mills. When the closure wamanced, the stock price fell from around $60 to
around $40 per share. The managers then coveredghert positions and reopened the mills, at
which point the stock price rose to its previougele This behaviour is actually close to insider
trading, but can be deemed as manipulative becthigseompany’s decision was “false”, being
strongly affected by the managers’ intention tdfipfoom the positions opened in the stock market.

Close to these strategies are the cases of eameagpulation and of stock-option
manipulation. In the first case, managers are asted in shifting earning across years in order, fo
instance, to ensure their bonuses for the subsegean. As for the recent cases of stock option
manipulation through backdating of grant datess tisi actually more like fraud than market
manipulation.
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The intent and the (self-financing) manipulativatggy

The intent poses several relevant questions botimfaomation-based and trade-based
manipulation.

As for trade-based manipulation, does the propdsédition imply that external observers,
such as other market participants, regulators aodamists, can never detect and/or prove market
manipulation, as it is impossible on one side &iidguish between ordinary speculative trades and
manipulative ones and, on the other side, to bé&iposd in the mind of the traders concerned?

The positive answer is that of the Chicago law stiiéischel and Ross, 1991), who claims
that these difficulties disproportionally increabe costs of enforcing market manipulation. They
say that the risk of making mistakes in detectind enforcing market manipulation is too high, and
it is better to avoid the introduction of the markeanipulation ban. More recently, Avgouleas
(2005) advocates deregulation for those trades hwlaie less likely to be due to market
manipulation, namely those tradethdt (a) are not directed by insiders, (b) do notalved
concealed efforts to control the market and (c) bt raise concerns that relevant trades are
subsidized by other positions or contrdcts

Notice that this view is strongly related to thehmeical difficulties of detecting market
manipulation, which is actually more an economiantta legal issue. Therefore, it be stated that
improvements in detecting market manipulation wdurdt the scope of this view.

The negative answer is that from regulators. The SEC argues that circumstances
surrounding the manipulative action can demonstifaemanipulative intent. In this respect it is
helpful to consider not only the manipulative actibut also the wider manipulative strategy.
Actually, a manipulative strategy is based on s#actions, which are perfectly matched over time
to allow profit gains. Recently, the EU market abuswo words intended to mean both insider
trading and market manipulation schemes - diredtR@3/6/EC) and its implementing directive
(2004/123/EC) and guidance (CESR, 2005) provideatpes with a list of these circumstances (see
Appendix Tables 1 and 2).

For instance, even the subtle case of pump & durhpmses — where the manipulator just
buys, sets a trend in the price pattern and thikr-@®uld be detected looking at the way orders to
trades are entered into the market when the maigubuys: ordinary speculation typically
requires maximising the number of shares boughinbymising the orders’ price impact, while
pump & dump typically requires maximising the oslearice impact for a given endowment.

Nevertheless, some forms of market manipulatiori@ezated by jurisdictions, also because
of the difficulties in distinguishing between ordiy and manipulative trades. This is, for instance,
the case of the safe harbours allowed in the LoMetal Exchange, or allowed by other regulators
in equity markets to intermediaries that providgiidity according to a contract with the company,
or, again, allowed to issuers which carry out bagkoprogrammes or to intermediary syndicates
during offerings. In all of these cases, severaldtttons must be complied with in order to enjoy
the safe harbours.

Other, less explored, questions on the manipulatitent refer to its very final end. These

guestions often arise in information-based scher8besuld market manipulation be confined to
cases where the manipulator’s intent is exclusitelgain through the price change caused by his
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action? Or could it be extended also to those catese the price change is just an intermediate
goal, or it is not due to this intention even thiougis caused by a manipulative way, such as by
spreading false information?

These questions should probably find a positivavensbut there are some quite intriguing
situations. Such as the cases where the falsersatas crucial not only to create a price change
but also to send a message to other people oetpuhlic. As stated by IOSCO (2000)n “‘some
jurisdictions, dissemination of false or misleadingormation constitutes a separate offence
prosecuted under laws not specifically directedranipulatiori, so it seems that these strategies
are somewhat different from pure market manipuhatio

Note that also economic literature on market maaipan is not yet considering these cases,
focusing only on those schemes where manipulatoategically trade before, and after, releasing
false information. More generally, economic litewat examines cases of self-financing
manipulation strategies, because it is rightly nummecerned about strategies where the a speculator
could systematically win in the market. Neverths)esccording to the above proposed definition,
market manipulation could arise, for instance, afsthe speculator decides to modify the price
pattern just in order to reduce its expected logsesn though the whole manipulation strategy is
not self-financing).

A final important remark refers to the legal detiom of market manipulation, that often
does not requires the intent as a necessary elemhenarket manipulation, holding sufficient the
effects produced by the manipulative action. Stectfbased definitions are preferred to intent-
based definitions. This is because of the enornuificulties in proving manipulative intent.
Therefore, since effect-based definitions couldehawvider scope than intent-based definition (not
all the actions that produce relevant price chamgesbe seen as manipulative) laws typically adopt
other techniques to overcome this problem.

For instance, the EU regulation on market abussepts two solutions. First, the external
observer should look carefully at the effects o #ction concerned (and not at the trader’s
intention). In particular, the observer should loak the modified price pattern, if he detects
(according to economic and statistical tools) naidleg or abnormal price changes, then he should
try to find if there were legitimate reasons, ocegmted market practices that could motivate these
changes. If he finds them, then he can archivectse, if he does not, he has good reasons to
continue his investigation, being the findings sgy@nough to infer (or to prove) the manipulative
intent. Second, since, as already shown, it isfuletp consider a market manipulation strategy as
the sum of the market manipulation action and ¢fiéo circumstances” which surround that action,
and since these circumstances are typically iftde@ to each other, they could be crucial for an
external observer in understanding the reason Wbyalleged market manipulation action occurred
and eventually to prove market manipulation.

Modifying the price pattern

An open issue is that of the relevant variables ¢haracterise the manipulative action. Is it
just the price pattern or also market volume, markakers’ reactions, volatility, other investors
beliefs, authorities’ decisions that show the obggenarket manipulation?

The answer of the proposed definition is thatredl dther mentioned variables matter as long

as they produce, in turn, an impact on the prideepas (which of course includes also volatility).
Most importantly, this also seems to be the impbedwer given by economic literature, which,
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considering only self-financing manipulation stgaés, does not value any other action which does
not ultimately have an impact on prices.

Several legal definitions of market manipulatioerseto favour a wider scope. According to
the US SEC, Manipulation is intentional interference with theé forces of supply and demand
for a security, often designed to deceive or deafravestors through controlling or artificially
affecting the price of securities or market acsiviflOSCO, 2000). The recent EU directive on
market abuse focuses on those orders to trade Whieh, or are likely to give, false or misleading
signals as to the supply of, demand for or pricéirancial instrumentsand on that dissemination
of information ‘which gives, or is likely to give, false or misleag signals as to financial
instrumenty

The counterfactual

Another issue is that of the minimum price chandpctv is required to value an action as
manipulative. In this respect it seems that evemery small change could constitute market
manipulation. This is because even the manipulaifansimple price tick could be enough to cause
extraordinary shift in investors’ wealth. Considien, instance, a stock option that becomes in-the-
money due to a manipulative order.

Therefore, in empirical analyses, when considettegprice impact of manipulative actions,
it is not appropriate to conclude that there wasaally no market manipulation &x posthe price
change was not significantly different from ordyagsrice changes. On the contrary, analyses
should be rurex ante so that any attempt of intentionally modifyingetprice pattern, even by a
tick, could be valued as market manipulation.

Finally, it should be noted that market manipulaticequiring an analysis of the
counterfactual, provides a wide scope to apply eocoo and quantitative tools.

3. A reference categorisation

Given the wide variety of market manipulations tetgges, several categorisations can be
outlined. In the economic literature there is jose categorisation attempt, that of Cherian and
Jarrow (1995). But (since they classify informatlmased manipulation as a form of trade-based
manipulation) here it seems better to follow theere EU market abuse directive (2003), which
distinguishes market manipulation on the basi®iefrheans, between information-based and trade-
based manipulation, and then to classify tradeasanipulation into two forms a) misleading
transactions and b) price positioning.

In misleading transaction strategies the manipulatants to send false signals to other
market participants, so as to take advantage af thactions. In price positioning strategies the
manipulator wants to fix the price at a desiredcabral level, being reckless about sending false
signals or not. The manipulator just abuses itsketgoower. Finally, a further category of trade-
based manipulation brings in those cases whicimated with information based manipulation.

Examples of information-based manipulation schearesquite obvious. They refer to the
source that spread or release the false or misligauiiformation, typically listed companies,
managers, financial analysts, journalists, gurakvant shareholders. Due to the development of
the Internet, also not so qualified people are &blspread information which can have impact on
the price pattern, and, therefore, are able to pudatie the market.
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Examples of trade-based manipulation are mordistipated. Table 3 in the Appendix
describes many schemes put forward by the marketealirective. Here there is a short list of
some schemes, distinguishing between misleadamgactions and price positioning manipulation
strategies:

a) misleading transactions: trend creation, pump & plutrash & cash, opening a position and
closing it immediately after its public disclosubgibbles, pools;

b) price positioning: creation of a floor in the pripattern, excessive bid-ask spread, trading
on one market to improperly position the price dihancial instrument on a related market,
corner, abusive squeeze, colluding in the afteretarkf an IPO, contract-based
manipulation.

Particularly interesting is the distinction of teadased manipulation between misleading
transactions and price positioning, because itallas to link trade-based manipulation strategies
to the financial econometrics results on the infational content of prices (misleading transactions
schemes) and on abnormal prices (price positiopchgmes).

Anyway, this classification is just indicative senmore complex examples of stock market
manipulation strategies can fall within all theedmentioned classes.

4. The difficulties of finding a general definition

The main underlying reasons for the difficultiesfimding a reliable definition of market
manipulation are probably four: a) the great varief market manipulation strategies, b) the
existing differences in market microstructure amtine world, c) the “impossibility” that the law
could express a satisfying definition, and d) teeywecent contribution of microeconomic theory.

a) The great variety of market manipulation stragsg

As mentioned, market manipulation strategies arg wede in forms and species basically
because people can have many different reasonsmipuoiate market prices. Among the possible
classifications of market manipulation other thiaattin Section 3, Table 4 in the Appendix exhibits
that produced by IOSCO (2000) which distinguishesveen market manipulation methods and
objectives.

b) Differences in market microstructure

A second reason that can explain the difficultiésdealing with a proper definition of
market manipulation is linked to the variety of nostructure rules that exchanges have in place
around the world. The more different these rules #re more difficult it is to find a definition of
trade-based manipulation that can fit all casedadén, every method of manipulating the price is
strongly related to the price formation procesal@dgthed by the individual exchange.

A major distinction in stock exchanges is betweeltciy and electronic trading systems.
The latter, which is prevalent, usually employs tkiod of auctions, the continuous trading one,
where there is a sequence of prices, with eacle pmmediately determined as the consequence of
matching two orders with opposite signs, and tHleatection or batch-auction, where a single price
is formed at the end of an auction which lasts&gpre-determined periddduring which time

% Notice that in order to deter market manipulatib@a electronic call-auction end is not predetermhjri®it stochastic,
in several exchanges.
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market participants can enter their orders, if tmmditions are met. During the call-auction market
participants can continuously monitor the “thea@iti price, i.e. the price that would be formed if
the auction ended in that specific instant. Acaagdio the rule of the exchange, call-auctions
typically take place at the beginning and, morendly, also at the end of the trading day.

¢) The definitions of market manipulation providsdthe law

As mentioned in Section 3, the definitions of trdidesed manipulation provided by the law
very rarely refer to the manipulation intent of #gent, otherwise it would be almost impossible to
probe it. Fischel and Ross (1991) emphasise thigisrguing that the judge should be positioned
into the mind of the alleged manipulator to distirsly manipulative trades from those which come
from ordinary speculative trading strategies.

Legal definitions of trade-based manipulation ulyualvoid expressing the intent of the
manipulator, opting in favour for quite abstrachcepts, such as “artificial” prices, which do not
find a similar concept within the financial-econartiterature.

Interestingly, as mentioned above, the approacth@fEuropean market abuse directive is
anchored to effect-based (and not intent-basedpitiehs where trade-based manipulations are
those which produce “misleading” or “abnormal” @g¢c which, in addition, are not caused by
legitimate reasons or which are not due to acceptaxket practices. This approach can probably
bridge law and financial-economics concepts sinégleading prices could be interpreted as a
partition of those prices which, according to ecoistudies, have an informative content, while
abnormal prices match quite well those prices aeffiim the financial economic literature.

d) Microeconomic analyses
A final explanation for finding a proper definiticior market manipulation is that most
microeconomic analyses have been produced veryttgc&able 1 lists the definitions of market

manipulation given by several economists.

Table 1 — Definitions of market manipulation

Authors | Definitions
General manipulation strategies
Vila (1989) In this paper an agent is said to manipulate prdeen this agent affects the price by his
action and perceives that he does so.
The New The title refers to activities whose objectivediglter prices in financial markets through
Palgrave the use of techniques that result in ‘unnatural’rked prices, often through the use|of
Dictionary wash sales or reporting fictional or apparent margeces.
(1992)
Allen and Gale | The kinds of manipulation the Act [Securities Exade@Act (1934)] effectively outlawed
(1992) fall naturally into two categories. The first cane bdescribed as action-based

manipulation: that is, manipulation based on acfidhat change the actual or perceived
value of the asset.(...) The second category caneleribed as information-based
manipulation, that is, manipulation based on relegsfalse information or spreading
false rumours (...). However, there is a third catggef manipulation that is much more
difficult to eradicate. We refer to this third cgtey as trade-based manipulation. |It
occurs when a trader attempts to manipulate a ssiaiply by buying and then selling,
without taking any publicly observable actions teemathe value of the firm or releasing
false information to change the price

Cherian and Roughly speaking, market manipulation occurs whaniralividual (or a group of
Jarrow (1995) | individuals) trades a firm’s shares in a mannertstitat the share price is influenced |to
his advantage.
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Avgouleas
(2005)

Behaviour effected through any one, or a combimatid any one of the following:

misrepresentations and other false statements acemiments, artificial transaction
and trading schemes, which are made or structureduch a way as to induce oth
market participants to engage in the trading offinial investments or the exercise
rights in financial investments. Relevant tradingisimbe in such a direction or th
exercise of rights must be effected in such a wayo either lead the price of the
investments to an artificial level, and/or enable tperpetrators of the behaviour
materialise, from interests held in the specific@ated investments, financial gains th
would not be possible, in the absence of such letnav

Dy
er
of
e

to
at

Information-based manipulation

Vila (1989)

The case of agent spreading of false rumours abaxgmpany or committing criming
act against a company. The manipulator profits &lyorting’ the stock, i.e. selling th
stock without having it and buying the stock affter decline of the stock price.

=

Benabou —
Laroque (1992)

Many types of insiders have both the ability and ticentives to manipulate pub

information and asset prices through strategicdlistorted announcement or forecast$

ic

Trade-based manipulation

a) Trend creation

— Bubbles — Pump & Dump — Pools

Hart (1977)

In this paper we shall be able to obtain generatdibons under which intervention [
speculator is profitable. Our analysis is basedttom simplifying assumption that there|
a single speculator and a large number of nonspmoul The speculator will b
regarded as a skilled professional who understdr@way in which other trader in th
market behave, at least in the aggregate, and vehoherefore able to act like

monopolist. All other traders will be assumed piiakers and will be lumped togeth
under the general heading of nonspeculators. (...)sWadl be interested in whethe
given that the economy is initially in a stationatate, the speculator can manipulg
the market from the nonspeculators.

7

Vila (1989)

Before taking over a company, a potential raidewnally tries to acquire stocks on tk
open market. Rational investors closely watch thieinde of individual stocks tradin
and usually, active buying sour rumours of a taleoVhis in turns raises the price
the stock. Therefore the supply curve for stock$ mat be fully elastic and th
monopolist/raider will not acquire all the sharesthe open market.

Jarrow (1992)

Gastineau —
Jarrow (1991)

Jarrow (...) defines market-manipulation trading $&@y as a dynamic trading positig

in financial securities that moves securities psie@d that satisfies 3 conditions:

1) the large trader’'s wealth after liquidation of thmosition is expected to be grat
than the amount of wealth required to initiate gusition

2)

investors (price-takers)

there is no chance of loss to the trading strateigymore precisely, in the absence

information that suggests a trading strategy widllgt a positive, risk-adjusted retur

on liquidation, the trader undertakes it anywaypesting to profit from advantage

related to size and intertemporal differences irrketimpact.

3)

the trade is not an arbitrage opportunity that wbwlso be available to small

n

er

of
n
'S

Allen and
Gorton (1992)

It is possible for an uninformed trader to buytack, drive the price up and then sell the

stock at the higher price, thereby earning a pffit this paper we show that this type
trade-based manipulation is possible under veryurat conditions and develop 4
example where there is an equilibrium amount ofimaation.

of
n

Camerer (1998)

For present purposes, define market manipulationntean trading against one
information or preferences, to create price moveémat will lure other investors an
ultimately allow later profit. (...) Markets in whiclsome investors try to infe
information of others from price signals might hdnerable to market manipulation

this sort. Manipulators could make uninformativades that might seem to cony
information, but are actually made to deliberatehyslead uniformed traders (for th
purpose of later profit).

Aggarwal and
Wu (2006)

Manipulation can occur in a variety of ways, fronstians taken by insiders th
influence the stock price (e.g., accounting andnggys manipulation such as in tf

Enron case) to the release of false informationremors in Internet chat rooms$
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Moreover, it is well known that large block trad=smn influence prices. For example,
purchasing a large amount of stock, a trader caivalithe price up. If the trader cg
then sell shares and if the price does not adushé sales, then the trader can profit.
course, we should expect that such a strategy waatldvork. Selling shares will depre
the stock price, so that, on average, the tradershat higher prices and sells at low
prices. This is the unraveling problem and woulémseto rule out the possibility ¢
trade-based manipulation.

Eren — Ozsoylev,
(2006)

One of the most well-known manipulation scheméseidiype and dump manipulatig
also referred to as pump and dump. In this schehgemanipulator artificially inflateg
the asset price through promotion in order to stlithe inflated price, or deflates th

asset price through false hype in order to buyhet deflated price. This practice |

illegal under U.S. securities law, yet it is common

b) Price positioni

ng — contract based — market powe

Kumar and
Seppi (1992)

Can uninformed investors profitably manipulate segprices by strategically trading
This question has long intrigued economists andgdeeral public. For economist
since Keynes and Friedman the issue of interesbbas whether such manipulation ¢
arise as an equilibrium phenomenon in the presefcational market makers and oth
traders. Prima facie, it might appear that manipgida requires a divergence betweer
security’s price and its “value” which other markparticipants ought to recognise af
profitably counteract, thereby offsetting any ineit manipulation. We show here th
this is incorrect (...) profitable manipulation oesun our model under a surprising
week set of assumptions. (...) For example, aftabksiing a “long” futures position
the settlement price can be artificially bid uptayying in the spot market. This is call
“punching the settlement price”. If the futures pms is larger that the spot positior
the net expected gain (i.e., profit on futures less on the spot) is positive.

Gerard - Nanda
(1993)

We investigate the potential for manipulation dadhe interaction between seconda
market trading prior to a seasoned equity offer{&§) and the pricing of the offerin
Informed traders acting strategically may attempt rhanipulate offering prices Q
selling shares prior to the SO, and profit subseyerom lower prices in the offering.

Jarrow (1994)

If prices of one market systematically lag pricesthe other, an opportunity fa
manipulation exists.

Hillion and
Suominen
(2004)

In our model, a broker’s execution quality depeadshis ability to search out addition
traders in the market, to accommodate his custasnerder. The customer does 1
know her broker’s ability, but tries to estimatéstfrom the prices that she observes:
execution price and the closing price. The broker,turn, tries to influence th
customer’s learning about his ability, by exertiifort when executing the order and
manipulating the closing price. In the case of atomer’s sell order, for instance, a Ig
execution price, as compared with the closing prisean indication of low broke)
ability. Because the broker’s future commissionesels on the customer’'s estimate
his ability, the broker, in this case, manipulathe closing price downwards by sellil
shares at the close.

9

Overall, it seems that most economists are noht®vasted in what market manipulation is.
The literature is focused on the equilibrium coiotis which allow particular types of manipulation

strategies to oc

cur and on the effects manipulairoduces on market efficiency.

5. Economic theories

The following paragraphs summarise the economerditire according to the reference
categorisation. Economic analysis focuses on timelidons under which market manipulation can
occur and on the effects market manipulation predumn stock market efficiency. Results have
policy implications on the enforcement costs of keamanipulation and eventually on the need of

establishing an

authority responsible for detectind enforcing market manipulation.
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5.1. Information-based manipulation

Making money by disseminating false or misleadmigimation could be quite an easy job.
This practice has been observed many times dumnidgist few centuries. What looks fundamental
to succeed in this game is to be credible enougtotwince other market participants about the
truthfulness of the disseminated information.

According to the economic studies on credibilitg aaputation, the issue is to what extent it
is possible for a credible person to succeed ingrae without losing reputation. The benchmark
answer is that if the manipulator lies, he losesost immediately his reputation and, therefore, he
loses the possibility of succeeding a second tikhaket discipline works efficiently enough to
disincentive information-based manipulation.

On the other hand, recent microeconomic reseagtrearthat several conditions can put this
conclusion at risk. First, information is not alwayerifiable ex post. Therefore market discipline
can not work properly, because no one can evegtsal if the manipulator lied or not. Second,
since people can make honest mistakes, also thgutaior can be thought to have honestly made
an erroneous assertion. Consequently, he can savepuitation.

This is the position of Benabou and Laroque (199#)p examine if and under what
conditions information-based manipulation carried by corporate officers, financial journalists,
financial analysts or gurus is consistent with Blguum. They show that the market learning
process does not work efficiently, hence thereape for manipulation even in the long run.

Van Bommel (2003) shows that spreading positivgdtiee) false rumour after opening a
long (short) position could be an optimal manipukatstrategy. The extent to which the rumour
can move the stock price depends on the numbetloivers and the amount that each invest. The
model can explain stock-price overreaction, exeadatility and negative autocorrelation of stock
prices and are consistent with empirical rumourdsts who find that before publication of a
rumour, stocks experience an on average signifigaite increase”.Therefore, it explains why
rumours are so widespread in financial markets.

Eren and Ozsoylev (2006) consider the case whdmrmation-based manipulation is
successful within a pump (or hype) & dump scherhewsng how information-based and trade-
based manipulation can overlap. They argue thatpa land dump manipulation carried out by a
single informed trader, who knows the risky assgftoff with certainty, is attained in equilibrium if
there is at least one naive trader in the markdtthe cost of being suited of dishonest rumor-
mongering and that of being detected by sophigticetaders is high enoughOh the welfare side,
we show that informed trader increases her tragingfit by hyping and dumping at the expense of
naive traders. On the asset pricing side, we fimat tmarket depth and trading volume increase
with hype and dump while market efficiency decrgase

In micro models the manipulator is often considesisca monopolist or an insider, because
he is the only one who knows the information sohteself), the content and the diffusion time of
the piece of information he is going to dissemind® course, other persons (outsiders) can
intervene in the game after the manipulator spréaefalse information.

According to Cherian and Jarrow (1995) many stiatedormation-based models, such as
those of Kyle (1985) and Easley H'Hara (1987) falthin the information-based manipulation
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category since the monopolistic informed tradenanied “manipulator”) trading strategy tends to
make prices less informationally-revealing, thusal@img him to extract higher monopolistic
information rents from the rest of the market.He former model, the monopolistic informed trader
submits orders which increase with noise tradimgthe latter model he strategically chooses
between small market orders and large block orders.

Anyway, it seems that the conduct examined in thaseels should hardly be seen as
manipulative, because they are not so intendedddifynthe price pattern, but to prevent market
makers or other investors learning what is thedmsinformation, i.e. the trader full order.
Furthermore, this conduct is not based on falserinétion but on false (or, better, not fully
revealing) trades.

An interesting issue is to understand what happehen, after the release of false
information, another credible entity expresses pposite view. And, in particular, what happens
when this entity is a listed company, which, fostance, replies in order to address the public
information set after the effects produced by thenipulator’s action. Since it is difficult to
establish in a short period who is saying the triittvould be interesting to understand what is the
market reaction and, therefore, if the manipulator still expect a profit.

Securities regulation prevents the risk of markanipulation by imposing several checks
before and after the release of relevant infornmatiloypically, periodic results published by listed
companies are checked and monitored by auditorsregdlators. Recently, also reports and
research on listed companies disseminated by fiabagalysts (either independents or working for
intermediaries), rating agencies and journalistaighcomply with rules set out by the law, and not
only with those rules set out by self-regulatorylies.

In general, the risk of information-based manipolaincreases depending on the reputation
of the source that spreads the false informatiom the development of the Internet has increased
the importance of unqualified sources.

5.2. Trade-based manipulation

Market manipulation strategies not based on theeasjing of false or misleading
information can be defined as trade-based manipulaNevertheless, as above mentioned (Eren
and Ozsoylev, 2006) this kind of manipulation ctsode mixed with the information-based genre.

There are several types of trade-based manipulatbemes. According to the reference
categorisation in Section 3, a way of distinguighamong these strategies is to consider, on one
side, all the schemes where the manipulator igasted in sending a false signal to other market
participants in order of provoking their reacti@ml then successfully closing the strategy when the
stock prices reach the expected levels, and, iotier side, all the schemes where the manipulator
is just interested in fixing or positioning theqeiat a certain level which allows him to obtaimso
other profit or benefit irrespective of the reansmf other market participants.

Note that in order to analyse these strategiesnaunts have to leave the standard
assumption that investors are price-takers to ecebtlae less explored one, where some investors
are price-makers. This is the case of large investthose who move prices when trading; they
usually trade huge quantity of shares, which carbeaexecuted in the market without generating a
price change. Of course large investors could @se as small investors (price-takers) when they
decide to dilute their orders over time.
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As Jarrow (1992) highlightsA large trader is one whose trades change pricés.
differentiate information traders from manipulatorye assume that large trader has no
information. His trades move prices only becaussizd or because the “other side” of the market
believe (with some probability) that the large teads informed”.

Very interesting is the third condition of the &avis proposed definition, as reported in
Section 4:“market-manipulation trading strategy as a dynantr@ding position in financial
securities that moves securities prices and thasfya3 conditions: 1) the large trader’'s wealth
after liquidation of the position is expected to dpater than the amount of wealth required to
initiate the position; 2) the trade is not an arbge opportunity that would also be available to
small investors (price-takers; 3) there is no charaf loss to the trading strategy or, more
precisely, in the absence of information that sstgea trading strategy will yield a positive, risk-
adjusted return on liquidation, the trader undertakit anyway, expecting to profit from advantages
related to size and intertemporal differences inmkatimpact”

Notice that Jarrow’s definition, as others in therature, refers to the case of self-financing
manipulation strategies, but, actually, seriousketamanipulation occurs even when the strategy is
not self-financed, but produces a better pay-off tttee manipulator compared to that without
manipulative action.

Vila (1989) explains why economic literature onégently considered market manipulation:
“Until the last ten years, perfect competition wasstandard assumption in financial economics.
Indeed, the stock markets and the futures market®ng others, were often given as textbooks
examples of the Walrasian paradignih other words, as long as investors are assumied-pr
takers, the case of trade-based manipulation caarise.

Sections 5.2.1 and 5.2.2 deal with the two formsaife-based manipulation.

5.2.1- Misleading transactions

Pump & dump schemes, trend creation and manipeldtibbles can be implemented by
setting a false trend in the price pattern: thaokihe basic rule of the anonymity of the tradbs, t
manipulator can induce other investors into theebehat insiders are trading. He can persuade
them to follow the trend, producing herding. Onbe trend is established, the manipulator can
successfully close the position slowly over timéhaut producing a negative impact on the prices.

The basic issue is the, so called, “unravellingopg”: can a trading strategy be profitable
if it is based on two actions, the first one cotss buying shares at increasing prices in order t
establish a positive trend and the second one stsnsi selling the shares without producing a
symmetric reduction in the price pattern? As losghe two actions produce symmetric effects on
prices, the trading strategy does not appear, & profitable.

Allen and Gale (1992) statedThe argument is simple. When a trader tries to &wyock,
he drives up the price. When he tries to sell &,dnives down the price. Thus, any attempt to
manipulate the price of a stock simply by buyingd aelling requires the trader to “buy high” and
“sell low”. This is the reverse of what is requiréa make a profit”.

This answer has been given by several economisth, Blill (1921), and legal scholars,
such Fischel and Ross (1991). Nevertheless, rgcaht# mentioned strategy has been examined
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very carefully by micro economists, reaching opgosesults within different sets of assumptions.
Also practitioners and regulators believe that ¢hesnipulation schemes can be observed in the
markets (see Appendix).

The seminal work is that of Hart (1977), which lheen subsequently extended by Jarrow
(1992), Allen and Gale (1992), Vitale (2000) andgagval and Wu (2006). Also the paper of Allen
and Gorton (1992) falls within this field.

Hart (1977) argues that, in the presence of investtno trade on rule of thumb, it makes
sense for manipulators, defined as large infornmeedtors, to destabilise prices. Hart shows in a
deterministic setting that if the stationary edarilim is unstable or demand functions are non-finea
and satisfy some conditions, manipulators can tiaadéitably. Under special conditions market
manipulation is also possible even when the econisratable.

Jarrow (1992) extends Hart’'s analyses to a stoichsstting and he reaches similar results.
He shows that if prices have a momentum, manifuiatan be profitable, since an increase in price
pattern caused by the manipulator’'s trades at ate ténds to increase prices at future dates. The
author examines the necessary and sufficient dondiof the price process that allow a large
trader who trades strategically, i.e. the maniulab profit without risk, in other words creating
arbitrage opportunities. He defines these stratiegies as market manipulation strategies.

He shows that the existence of these trading giegtedepends on the sensitivity of the
equilibrium price process to the history, namelg glast sequence, of the manipulator’s holdings
(and not to his current holdings). Otherwise markanipulation is not possible. What is crucial is
the time asymmetry in the sensitivity of price opes to the large trader’s trades. Only this
asymmetry creates manipulation opportunities.

Since Hart (1977) and Jarrow (1992) analysed mankahipulation in the context of
dynamic models of asset markets, so assuming tastiors’ demand function as exogenous, Allen
and Gale (1992) argue that it is not clear whetimel under what conditions manipulation is
consistent with rationality. Allen and Gale (19%Xamine market manipulation taking into account
the investors’ expected utility-maximising behavicand show that in a rational expectation
framework, where all agents maximise expectedtytiit is possible for a manipulator to profit
provided that investors are misled (i.e., provitieat investors attach a positive probabilitieshie t
fact that manipulator’'s trades are actually instiérades). Asymmetric information is crucial:
traders are uncertain whether a large trader whys e stock does so because he knows it is
undervalued or because he intends to manipulateptice. Therefore, Allen and Gale (1992)
demonstrate that market manipulation is possibémefithere is no momentum in the price process
or if the price process is stable.

Aggrawal and Wu (2006) extend the Allen and Gal@9@) results including in their
framework information seekers, i.e., those investeho trade following price signals. In this way
Aggrawal and Wu (2006) include the point made bya¥a (1992) on price momentum in the Allen
and Gale (1992)’'s framework, since information segkehaviour produce momentum in the price
process.

The implications of Aggrawal and Wu (2006) analysasmarket efficiency and securities
regulation are very interesting. Information seskasually improve market efficiency as their
trades, following informed trades, moves marketesiquickly towards fundamental values. But
when there are manipulators in the market inforomg8eekers reduce market efficiency because
they follow the false signals sent by manipulators.
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In addition, since information seekers compete $bares, increasing the number of
information seekers will increase the manipulatgdfit, thereby making market manipulation
more likely. Furthermore, increasing the numbeinddrmation seekers make arbitrage activities
more difficult, so worsening market efficiency. Gequently they argue thathé need for
government regulation is acute. In particular, esEament of anti-manipulation rules can improve
market efficiency by restoring the effectivenesarioitrage activities.

Allen and Gorton (1992) overcome the unravellingbbem by looking at the behaviour of
liquidity traders, those who trade for exogenouasoms. While in the standard microstructure
models (like those of Glosten and Milgrom or Kyleth asymmetric information iti§ assumed
equally likely that liquidity traders are buyers eellers” Allen and Gorton argue that this is not
realistic, since typically liquidity traders do nbave pressing needs to buy securities as they do
when they sell. Therefore, thisdtural asymmetry between liquidity purchases aquidity sales
leads to an asymmetry in price responses. If ligpidales are more likely than illiquidity
purchases, there is less information in a sale timaa purchase because it is less likely the trader
informed.Consequently market maker’s adjust bid-ask spread@wer speed in response to a sale
than to a buy order. In turn, this asymmetry ofcerielasticities make profitable market
manipulation strategies, overcoming the unravelpngblem: a manipulator can buy stocks causing
a large effect on prices and then sell them prodpailower effect.

Finally, Allen and Gorton (1992) found another asyetry that allows the existence of
successful market manipulation schemes. They rwdé ih microstructure models sellers and
buyers are assumed equally likely to be informduijenactually this is not the case since short sale
constraints make easier to exploit good news thah mews. Again, if market makers attach
different probabilities to these two situationgréhare opportunities for profitable manipulation.

Vitale (2000) bases his argument on the market rsalearning process, showing that an
uninformed speculator can profit from submittinggbunoise orders to the market makers so that
they are not able to properly distinguish liquiditgders from informed traders. Simultaneously the
uninformed speculator gains an informational adxgat being the only one who knows the actual
sources of the huge noise orders; he can thencefiradamental information from market makers
guotes and then exploit this informational advaatagthe subsequent periods. Vitale highlights
that this manipulative strategy is possible if fiotoming from the informational advantage are
higher than the costs of sending misleading orttetbe dealers. Correspondingly, the solution of
the trade-off determines the optimal volume of sietove noise trading.

In addition, he notes that Lyons (1995) empiricdtlynd that in foreign exchanges a large
component of the order flow of a dealer does notaia information. Therefore, since in foreign
exchange market trades mostly occur between sperahvestors, Vitale says that these findings
could be evidence of market manipulation attempts.

Mei, Wu and Zhou (2004) show that manipulators take advantage of investors’
behavioural biases such as the “dispositional gffpeople are less willing to sell loser stockarth
to sell winner stocks. Therefore the manipulatar ceercome the unravelling problem in pump &
dump schemes if the speed of price decline whemta@pulator sells is slower than that of price
rise when the manipulator buys.

Fishman and Hagerty (1995) argue that, without edting asymmetries, another group of

trade-based strategies can take place if regulatts out trade disclosure, as typically happens to
managers’ trades or to shareholders who own aaetesompany’s stake, such as 2% or 5% of the
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outstanding shares. These people can manipulatgitteeabusing of the information content of the
mandatory disclosure, even if they actually do pugsess any private information. For instance, a
manager can buy stocks and immediately sell theaer #fe price has increased due to the public
disclosure.

In conclusion, notice there are two other waysad¥iag the unravelling problem which can
be found by looking at the orders’ execution tifaest, looking at the asymmetric price responses
associated to the way orders to trade are entatedhe market. Since microstructure rules allow
investors (and manipulators) to minimise or maxenttgse impact of the orders on prices, depending
on the need of immediacy requested. Therefore, pnéators can alternate the two types of orders
in such a way to overcome the unravelling probl8&econd, by looking at the different time length
during which the positions are opened or closddtidg the order’s quantity over time can actually
reduce the price impact.

While all the above studies refer to market mar@poah strategies which are carried out
only on one stock, Gerard and Nanda (1993) pap®eras the interrelationship of primary market
and secondary markets in seasoned equity offerstprily SO). They show that market
manipulation could explain both the significantussdiscount and the significant negative excess
return prior to the issue date, both found in erogifiterature. They suggest that the latter cdadd
due to manipulators who short sell stock in theosdary market in order to induce a higher issue
discount, which, in turn, allows them to close ssstully the strategy buying the shares in the SO.
This scheme can be seen as a form of trash & caslhe opposite of pump & dump schemes. The
strategic game is profitable if the manipulator cacoup his secondary market losses through share
purchases at a reduced price in the SO.

5.2.2. Price positioning

Once it is recognised that a large trader is eepme@ker and that he can bring the price to a
desired level for a few instants or for a longetigmé many manipulation strategies are possible for
him. In price positioning schemes the manipulasonat interested in sending false or misleading
signals to other market participants, even thoughetimes his action produces this effect. In other
words, he is not interested in deceiving other stwes or in creating herd effects. Typically, in
these schemes manipulators gain from manipulatiegcarity because of other positions already
opened in related markets or, more generally, lmxalithe existence of already signed contracts.
Consider, for instance, a trader, who, after hawipgned a position on a call option, trades on the
underlying asset in order to bring the price tohsadevel that makes the position on the call aptio
profitable. Similar strategies can be carried outabusing the relationship between the same
security traded in different market venues, or bysing of the relationship between different
securities which are strongly correlated.

Here is the definition given by CESR (Appendix Tald): “Trading on one market to
improperly position the price of a financial instnent on a related market. This practice involves
undertaking trading in one market with a view tgroperly influencing the price of the same or a
related financial instrument in another market. BExges might be conducting trades in an equity to
position the price of its derivative traded on dmet market at a distorted level or trading in the
underlying product of a commodity derivative totalis the price of the derivative contract.
(Transactions to take legitimate advantage of deffiees in the prices of financial instruments or
underlying products as traded in different locasomould not constitute manipulation.)
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These kind of cases has been examined by Jarro®d)1Bumar and Seppi (1992) and,
again, Gerard and Nanda (1993).

Jarrow (1990) argues that in the presence of daresaseveral manipulation strategies can
be implemented by abusing the lack of synchronitityhe price adjustments of derivatives and
their underlying assets. For instance, if the symie systematically follows with a lag the prioe
its related stock future, the manipulator, immesliatafter having opened a position on the
underlying stock, can buy the stock future prodgcam increase in the price patterns of both the
stock future and the underlying stock, so that & successfully liquidate both the positions (see
Chapter 3). This strategy can also be interpreseal ‘@elf front-running”, making clear, once again,
the relationship between market manipulation ansidar trading. Finally, notice that the
manipulator is not interested in misleading otharkat by establishing a trend. He is just using his
market power to move the stock future price path.

Kumar and Seppi (1992) refer to the case of pungthia future market cash settled price. A
uniformed large trader can expect positive profitestablishing a future position and then trading
on the spot market to manipulate the spot prical usecompute the cash settlement price at
delivery. Among the conditions which are necesdarysucceed, the future position should be
greater than that on the spot market. They alsw shis crucial that manipulative trades should be
believed with some probabilities with those of otheformed trader. Notice that the “cash
settlement” acts as an infinite liquid market amalt the strategy can be extended to option markets.

Also the Gerard and Nanda (1993) paper, alreadwisho Section 5.2.1., focuses on the
relationships among markets and, in particular, rgnprimary and secondary markets. They
confirm that manipulations arise because of thizgifice between the price setting mechanisms of
the two markets.

Hillion and Suominen (2004) suggest that brokegeKds) could manipulate the closing
price (marking the close) in order to avoid beirgatively judged by their customers (principal),
who would be disappointed by strong differencesvbet the closing price, which is the most
important price they observe at the end of the dag the price of the orders executed by their
brokers during the day. Therefore, a broker couldage in a market manipulation strategy by
pushing the last price toward the average pridh@fcontracts he has already carried out on behalf
of the customer.

Also price stabilisation practices can fall withire price positioning type. Often, managers
or main shareholders do not like that the compdrayes lose value or be too volatile. Hence the
company could engage in price stabilisation prastilm a way that can be seen as excessive
compared to the rules of the market concernedeRit&bilisation could be interpreted as a form of
market manipulation because the company is ineléatmoving the price towards a desired level.
This price level could be far from the fundamentue, or from that arising from the free interplay
of market forces.

Therefore the trades of companies on their ownkst@re often strictly regulated and in
some jurisdictions admitted only if aimed at enhiagdiquidity. In other countries, since it is not
easy to distinguish between the activity of pricabgisation and that of providing liquidity,
companies can enjoy a safe harbour to trade onalai stock if they meet several predetermined
conditions.

Another situations that can motivate price positignmanipulation schemes on equity
markets are contracts linked to the stock valuepratlefined periods. Therefore parties of the
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contract could be interested in manipulating tleelstduring these periods. Structured bonds and
swaps are good examples of such contracts. Thess tyf price positioning schemes are also
known as contract-based manipulation.

Finally, examples of price positioning are the siacases of market power, such as corners
or squeezes, which occur more frequently in futmescommodity indexes. These manipulative
strategies are very important, so that it is natipalarly difficult to detect them when they take
place. Nevertheless it seems difficult to prov€wourt, since defendants can successfully argue that
similar situations can also derive from exceptiamarket conditions. The literature on corners and
squeezes is quite rich (Pirrong, 1996). Due topasicular characteristics of the markets where
these manipulations typically arise, we are notn@rang this literature here, since we are more
interested in stock markets. Nevertheless, casesjugezes sometimes are detected also in stock
exchanges, especially in less liquid stocks. Smoa#les of corners and squeezes also occur in
derivative stock markets, for instance covered ards, where the market maker has a lot of power,
being at the same time issuer and market makernmarket designed for retail investors, so that
other market professionals and arbitrageurs caemiet.

A significant characteristic of price positionirgthe bounce back effect, which follows the
market manipulation period. It appears the logomaisequence of a manipulative action, which aim
at fixing the price at an abnormal level. So, whies manipulative action stops, prices bounce back
to the previous equilibrium levels.

Since price positioning can produce significant@rchanges and those price changes often
disappear in a short time period, even within a &agonds, and therefore they do not seem to
significantly mislead other market participantse tQuestion is if these manipulation strategies
should be banned or not. In other words, are eafoent costs disproportionately higher than the
benefit of cleaning the market from this kind otiab?

Avgouleas (2005) proposed a deregulation of thoadets which are less likely to be
manipulative, defined as those trades which a)rmtedirected by insiders, that typically are
interested in price changes, b) do not involve eated efforts to control the market and c) do not
raise concern that they are linked to other passtior contracts.

The reason for deregulation is that even if thesges are intended to manipulate price, it is
very difficult and costly to distinguish them fromnocent speculation. So, there is a risk of
mistakes, because it is difficult to understandttaders’ intent.

On the other hand, it seems that what is actuafficdt is the detection of these cases.
Often, once detected these cases show very cldalyrader’'s intent because, typically, these
schemes have very strong connections with sevémlngstances that prove the manipulative
intent. Additionally, manipulators tend to repeamy times their successful strategy, so revealing
their nature. Actually, manipulative schemes vefjero show inconsistencies with ordinary
speculative investment strategies.

In conclusion, there are several situations thaticduce professional investors to engage in
price positioning and, consequently, there is & tigt this type of market manipulation occurs.
Interestingly, this kind of market manipulation tbalso take place in very liquid stocks, since a
few seconds is sufficient to manipulate the prisecessfully.
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6. Empirical studies

Only a few recent studies examined cases of manketipulation: the paper of Aggarwal
and Wu (2006) on the recent experience in the W&kseéxchanges, that of Mahoney (1999) and
Jiang, Mahoney and Mei (2004) on stock pools (wlaighsimilar to pump & dump schemes) in the
late 20’s in the US, and that of Allen, Litov an&iM2004) on corners in stock exchanges.

Two other empirical analyses focused on a sing-{gquity) case: Jordan and Jordan
(1996) examined the Salomon Brothers’ market coofest Treasury note auction in May 1991,
while Merrick, Naik, and Yadav (2005) show a casenanipulation involving a delivery squeeze
on the bond futures contract traded in London.

An interesting experimental study has been cawigicby Camerer (1998) on manipulation
of racetrack betting, which is close in nature tpaaticular kind of manipulation of call auctions.
His attempts at manipulating the bets failed, sactwecludes that it is difficult to systematically
manipulate the market.

Finally, it should be emphasised that a significgmup of studies found evidence of
regularities in financial markets, which suggedteat those anomalies could have been generated
by market manipulations, even though there is egall proof for those allegations.

The paper of Hilion and Suominen (2004) falls ithe kind of empirical analyses. They
suspected that last prices in the Paris Boursaldmawe been systematically manipulated by brokers
to prevent that their customers being disappoibethe significant differences between the price
of the contracts executed on their behalf durirgdhy and the last price of the day, which is the
price reported in newspapers and typically realirokers’ customers.

Still on the last prices, Felixson and Pelli (1988)ieve that there was a systematic market
manipulation in the Finnish stock markéthwaja and Mian (2003) analyze a unique data set
containing daily firm-level trades of every brokefr the stock exchange in Pakistan over a 32-
month period. They argue that brokers manipulatedharket engaging in pump & dump schemes
by abusing their customers’ orders.

Aggarwal, Purnanandam, Wu (2006) found evidencenafket manipulation in the high
level of IPO underpricings during the Internet blebbf the late 1990s based on the allocation
practices of underwriters.

Interestingly, Frieder and Zittrain (2006) and Hardnd Hauser (2006) show the potential
effectiveness of pump & dump schemes based on keamdiother internet messages. Frieder and
Zittrain (2006) report that approximately 730 naifli spam e-mails are sent every week, 15% of
which refer to stocks. They analyse 75,000 undetice-mails sent between January 2004 and July
2005 and found that a spammer (manipulator) whaybbshares the day before started an e-mail
campaign and then sold them the day after had mad8% return. Misled investors typically lose
5.25% in two days. Hanke and Hauser (2006) show dtuck spam e-mails have a significant
impact on returns, volatility, intra-day spread arading volume. In particular, they show that
trading volume in spammed stocks is significantiyhler on and around spam days. Frieder and
Zittrain (2006) also found similar evidence: onay dvhen no spam is detected, the likelihood of a
recommended stock being the most actively tradeckshat day is 8%. However, on days when
there is spam and a recommendation, the probabilisy recommended stock of being the single
most actively traded stock is 81%.
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In conclusion, to test effectively the theory prdins it seems better to look at actual data
set of market manipulation cases. Therefore theengapy Aggarwal and Wu (2006), Mahoney
(1999), Jiang, Mahoney and Mei (2004) and Allertioliand Mei (2004) are illustrated in depth in
the following Sections. Finally, the Camerer’s (898xperiment is presented.

6.1. Aggarwal — Wu (2006)

Aggarwal and Wu examined recent cases enforcechéyS SEC from January 1990 to
October 2000. They collected 142 cases of stockehananipulation, most related to pump &
dump schemes.

As Table 2 shows, only 17% of the cases occurrethénthree most important stock
markets, NYSE, AMEX and NASDAQ. While the other 83éfer to markets considered relatively
inefficient, in the sense that they are small dingLiid: 48% in OTC markets (such as OTC Bulletin
Board and Pink Sheets) and 35% in regional excleoge unidentified markets.

Table 2. Aggarwal — Wu [2006] Distribution of Maniption Cases

This table reports the distribution of manipulaticases in various markets from 1990 to 2001. ‘Ngsdienotes
NASDAQ National Market System. ‘SmallCap’ denot@SDIAQ Small Capitalization Market. ‘OTC’ includestiv the
OTC Bulletin Board and the Pink Sheets. ‘Other’ ates cases that occur on other regional marketsifffaStock
Exchange, Vancouver Stock Exchange, Boston StodkaBge, Alberta Stock Exchange) and those thatatabe
classified to a particular market.

Year NYSE | AMEX | Nasdaq Nasdag | Regional| OTC | Unknown Total
Small Cap
1990 3 0 2 0 4 11 5 25
1991 0 1 0 0 1 0 2 4
1992 0 0 2 0 0 3 7 12
1993 0 0 0 0 0 2 0 2
1994 0 0 0 0 0 1 0 1
1995 0 0 8 0 0 0 1 9
1996 0 0 0 0 1 0 1 2
1997 0 0 0 0 0 5 6 11
1998 0 0 1 0 0 4 2 7
1999 0 0 1 0 0 5 5 11
2000 0 2 0 1 0 19 6 28
2001 0 1 3 1 0 18 7 30
Total 3 4 17 2 6 68 42 142
Total % 2.11 2.82 11.97 1.41 4.23 47.89 29.58 100

As they note, these figures show a relevant reébattbacks the need for regulating market
manipulation and, in particular, that sustainshef heed for preventative measurtise markets in
which manipulation is more likely to occur also bathe feature that there are much lower
disclosure requirements for their listed firms, atiee firms are subject to much less stringent
securities regulations and rules. These are prégigee markets in which asymmetric information
problems are likely to be the most severe. Thuargee that the lack of disclosure requirements
and regulatory oversight allows manipulators to @ie with ease”.

Table 3 shows interesting insights deriving frone fistribution of the types of parties
involved in market manipulation cases.
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Table 3. Aggarwal — Wu [2006] Types of People Imeal in Manipulation Cases

This table reports the occurrence of ‘potentialtjormed’ people who are involved in manipulatiosesfrom 1990 to
2001. ‘Insider’ denotes corporate executives andalors. ‘Shareholder’ denotes large shareholdeith &% or more
ownership in the manipulated stock. Note that ntlba® one type of person may be involved in any.case

Year |Brokers| Corporate insiders Market Makersinderwriterg Relevant shareholdefs Total
1990 17 9 0 6 3 25
1991 3 3 0 1 1 4
1992 11 2 2 2 0 12
1993 2 0 0 0 0 2
1994 1 1 0 0 1 1
1995 8 8 7 0 7 9
1996 1 2 0 0 2 2
1997 10 10 1 0 8 11
1998 5 3 0 0 3 7
1999 7 5 1 1 7 11
2000 12 8 2 5 6 28
2001 14 17 1 0 7 30
Total 91 68 14 15 45 142
Total % 64 48 10 11 31 -

According to the theory on trade-based manipulatibthe kind of misleading transaction
(see Section 3.2.1), manipulators pretend to ketifisiders. Therefore the authors Stdnat a key
to successful manipulation is the pooling of thenimalator with the truthful informed party.
Hence, the manipulator needs either to be informedo be able to credibly pose as being
informed. There are many ways to do this. For exapgne way to credibly pose as an informed
party is to be an insider. Others such as brokamsderwriters, market makers, or large
shareholders can also credibly pose as informedstors”.

As to the price impact of the manipulative actiontheir sample 84.5% of cases refer to
price increases while less than 1% of cases refprite decreases. Price stabilization accounts for
2%. Finally, from January 2000 to October 2001,uat39% of all manipulation cases involved the
use of the Internet in spreading false rumors.

Aggarwal and Wu focused their research on a sawifpdd manipulated stocks. According
to the US SEC press releases, they knew only tkes dar when the manipulation started and
ended. This period is named the “manipulation pBritt lasts on average 308 days (median 202
days, standard deviation 332 days, maximum 1,3§3,dninimum 2 days). Summary statistics of
the stocks during the manipulation period and tear yoefore (pre-manipulation period) and after
(post-manipulation period) are reported in Table 4.

Table 4. Aggarwal — Wu [2006] Summary statistiastiee manipulated stocks

This table reports summary statistics for the makifed stocks. Panels A to C report the sample metmdard
deviation, skewness and kurtosis coe cients fdy defurns and turnover, for the manipulation petjghe 1-year pre-
and post- manipulation periods, respectively. TAgador return and turnover is panel and volatiliycross-sectional.
In Panel D: we report statistics on the length loé imanipulation period. The overall sample perisdrom January
1990 to December 2001.

| Mean | Standard deviation Skewness | Kurtosis
A — Manipulation period
Return .0274 .8933 60.66 3,939
Turnover .0385 2227 11.88 422.0
Volatility 5730 1.6091 3.117 19.23
B — Pre-manipulation period
Return .0169 | 4880 | 5293 | 3,433
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Turnover .0079 .0421 37.91 1,576

Volatility 2431 4564 3.787 18.22
C — Post-manipulation period

Return -.0031 1417 8.640 189.1

Turnover .0368 .2018 25.07 178.3

Volatility .1189 1322 2.779 12.71

Looking at the mean values, returns, turnovers &othtilities increase during the
manipulation periods compared to the pre-manipaaperiods. In the post-manipulation periods
returns and volatilities bounce back to values lothan pre-manipulation period, while turnovers
exhibit persistency at the values of the manipofaperiod.

In order to test their theories the authors ramnsssectional regressions based on the
comparison between the manipulated stocks valuesgwmrns, turnovers and volatilities) and a
benchmark, built, for each manipulated stock, oraumally weighted portfolio of 10 stocks, which
were in the same size decile of all Center for Redein Security Prices stocks and which were the
closest in estimated betas to that of the maniedlatock. The sample is given by a total of 102
observations: 51 manipulated stocks and 51 bend¢hpritfolios. The following regressions ran
for the manipulation period, the pre-manipulatia@ripd, and the post-manipulation period (where
M is a dummy for manipulated stocks). Results amns in Table 5.

Return = Og+ta:*M +u
Turnover= opg+01*M +u
Volatility= o0p+01:*M +u

Table 5. Aggarwal — Wu [2006] Liquidity, Return axdlatility of Manipulated Stocks

This table reports the results for regressing tiverage daily turnover, return, and volatility ovére manipulation,
pre-, and post manipulation periods on a constant @ dummy variable equal to one for the stock tivas

manipulated. For nonmanipulated stocks, we usea#eeage turnover, return, and volatility for thensa period as the
manipulated stock. The results are based on majctiie manipulated stock with a portfolio of 10 &0in CRSP
within the same size decile of the manipulatedkstox with betas that are the closest to that efrtianipulated stock.
The sample has 51 stocks, and the sample perfoohisJanuary 1990 to December 2001.

| Manipulation period | Pre-manipulation peridd  Posiripulation period
A. Liquidity
Oo .00514 .00900* .00539*
(.01075) (.00339) (.00125)
a, .055166* -.00197 .00342
(.01586) (.00538) (.00182)
R 10.91% .24% 4.65%
B. Return
(o f -.00080 .00171 .00087
(.01106) (.00327) (.00086)
a, .06111* .00966 -.00093
(.01631) (.00506) (.00122)
R’ 16.32% 5.91% T7%
C. Volatility
Og .00346 .012376 .01008
(.01207) (.03109) (.00982)
a; .11972* .15638* .08792*
(.01795) (.04817) (.01398)
R® 38.51% 15.37% 34.50%

**: 1% significance level; *: 5% significance leveAll are one-tailed tests.
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As shown in Panel A, in the manipulation periodidity is significantly higher for the
manipulated stocks than the benchmarks. Panel &le\that during the manipulation period the
manipulated stocks average daily returns are 6.hidgler than for the benchmarks, and this
difference is statistically significant. During tpest-manipulation period, average daily returres ar
not statistically different from those of the bendrks. This is the bounce-back effect. Panel C
reports the volatility, which is computed as theerage the standard deviation for the ten
benchmark stocks in the portfolio. For all the éhgeriods, volatility is higher for manipulated
stocks, and the coefficients are statistically gigant. This indicates that manipulation is more
likely to happen in volatile stocks. The authorsiranented These results are interesting in their
own right since they establish some basic factsutlstock market manipulation in the United
States”.

In addition Aggarwal and Wu test some of the prigoins of their theoretical model, which

has been mentioned in Section 2. Pump & dump schameecharacterised by 4 periods. In time 0O,
the market is in equilibrium. In time 1, the marigiar enters into the market, pushing the price up
(pump). This price change constitutes a signalofbier investors (information seekers) who are
misled into thinking that the price change is dueirtsiders. In time 2, the price continues to
increase because information seekers are follotiagrend. During time 2 the manipulator closes
his position by selling the stock and exploitingpm@fit (dump). In time 3, the price decreases
because information seekers understand that naysosiformation is going to be released.

The authors link their theory to their sample alofes: time 0, is the pre-manipulation
period, time 1 is the first half of the manipulatiperiod; time 2, is the second half of the
manipulation period; time 3, is the post manipolatperiod. So, they break the manipulation period
in two equal sub-periods, because they do not hdeemation about the exact days in which the
manipulators actually traded. Therefore they asstimemanipulators enter into the market in the
first half of the manipulation period while in tls®cond half there is a herding effect due to the
reaction of information seekers, and during th@sddalf manipulators close their positions.

The first prediction of their model is that pridetimme 1 is higher than the price at time 0 and
the price at time 2 is higher than the price atetiin This prediction is confirmed by data and
graphical analysis.

The second prediction is that returns are higheznathere are more information seekers in
the market concerned. In other words the amountrading is increasing in the number of
information seekers. Therefore, the authors usevteeall level of trading for a manipulated stock
as a measure of the level of presence of informaseekers. Consequently, they classify
manipulated stocks into two groups, one with higherage turnover in the second period and one
with low average turnover during that period. Tive igroups of stocks are formed on the basis of
whether the average turnover for the stock is higitelower than the median average turnover.
They then test whether the cumulative return betvteee 2 (end of the manipulation period) and
time 1 (midpoint of the manipulation period) isrsfgcantly higher for the high-turnover group than
for the low-turnover group. Results show that thereome evidence supporting prediction 2. The
authors’ comment isWhat is interesting about this result is the extenivhich volume matters for
returns. Consistent with the model, a large nundfeactive traders is necessary for high returns to
the manipulator. (...) in the more general marketrostructure literature, the evidence on the
relation between volume and the direction of thtemes is mixed (see Lee and Swaminathan 2000).
Thus this finding is useful in understanding malapan”.

The third prediction is that returns are increasmghe dispersion in the value of the stock.
Therefore the authors sort manipulated stocks &y t#verage daily volatility over the manipulation
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period and form two groups of stocks based on vdndtie average volatility for the stock is higher
or lower than the median average volatility. Théwyert estimate the difference in average
cumulative returns between these groups and tedisfetatistical significance. Both t-statistiag a
positive, and the test is significant. The greaher dispersion in the stock value, the greater the
returns to the manipulator.

6.2. Mahoney (1999), Jiang, Mahoney and Mei (2005)

Jiang, Mahoney and Mei [2005] extend the Mahone309@) sample to 55 stock pools
occurred from 1927 to 1929. These works are rekelbanause they refer to the famous cases of
stock pools, thatconsisted of agreements, often written, among aigraf traders to delegate
authority to a single manager to trade in a specsfiock for a specific period of time, and then to
share in the resulting profits or losses. Afteremdthy investigation, the Senate Banking and
Currency Committee (1934) concluded that pools e@sented attempts to manipulate the prices of
the chosen stocksStock pools created bubbles in the stock exceamdnich when burst, among
others, brought recession, which, in turn, led g@olmakers to establishing the US SEC, an
authority responsible for enforcing market manigiotes. Their results are summarised as follows.

The stocks which have been subject to manipulasisfeemes are comparable to their
associated industry portfolios on measures of $iméare more volatile and liquid. During pools
stocks experience abnormally high trading volunmes r@turns, but both effects are quite small on
average, around 12% and 5%, respectively. Theréfierauthors conclude thadttside the limited
context of penny stocks and other illiquid markets evidence of profitable trade-based
manipulation is anecdotal In addition, within pools also average volatiliénd liquidity increase.

A strong cross-sectional relationship was detebttd/ieen abnormal turnover and return around the
first days of a pool’s formation.

Finally, the positive abnormal returns do not reeerboth in the short run and in the long
run, after controlling for several variables. Imet words, there was no bounce back effect. In
summary, while the pattern of stock price and trgdvolume could be consistent with market
manipulation, there is no evidence that the stooklg trades drove prices to artificially high
levels. Therefore, they conclude that public ingestvere not harmed by pool operations.

Several reasons lead the authors to believe tbek gtools could be better understood in a
insider trading framework than in a market manipafaone, according to those who suspect that
brokers organised pools in order to signal to tfmiisled) customers that there were undervalued
stocks that could be bought. Finally the authors $&his finding is notable because Congress
devoted substantial resources to uncovering evielarfcmanipulation on the New York Stock
Exchange during the late 1920s. It therefore appgasontrary to received wisdom, that
manipulation was not common on the NYSE during geatod. This suggests that the size,
liquidity, and disclosure standards in that markalthough modest by current standards, were
sufficient to protect investors against manipulatidhis contrasts with the relatively small and
illiquid markets that account for the majority oampulation cases brought by the SEC (Aggarwal
and Wu, 2003). It also contrasts with futures megkén which the supply of the underlying
deliverable commodity or financial instrument cam ¢ornered, causing severe price distortions
(Merrick, Naik and Yadav, 2003). Our results suggésen, that enforcement resources can be
focused on discrete segments of the securitiesatsark..) Given investigators’ efforts to find cases
of manipulation on the New York Stock Exchangenduthe 1920s, these findings suggest that
manipulation was not a substantial problem
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6.3. Allen, Litov and Mei (2004)

Allen, Litov and Mei (2004) examine 13 attemptssbtdck corners occurred in the NYSE
from 1863 to 1928. Corners are defined asriarket condition brought about intentionally etiyh
sometimes accidentally — when virtually all of fhechasable, or floating, supply of a company’s
stock is held by an individual, or group, who aneig able to dictate the price when settlement is
called’. Using time series analyses they conclude thatket corners tend to increase market
volatility and have an adverse price impact on o#ssetsThe presence of large investors makes it
extremely risky for short sellers to trade agamspricing in the stock market. This creates severe
limits to arbitrage in the stock markets, which adps market efficiencyTherefore, the authors
believe that regulators and exchanges need to estisat corners do not take place since they are
accompanied by severe price distortions.

6.4. Camerer (1998).

Camerer ran a field experiment, which falls witthie schemes of trade-based manipulation,
where the manipulator sends false signals to attemket participants (misleading transactions).
The main purpose of his research relates to twstores: 1) can (asset) market be manipulated? 2)
In which way prices in centralised asset markdteaethe aggregated information held by traders?

The experiment is based on real (observed) atteatptsanipulating pari-mutuel markets
(i.e. bets on horse races, where the winners ptiopaily share the bets lost by other bettors).
Beginning approximately 30 minutes before the gifithe race, people can bet on a specific horse
at a displayed “price” which is function of theicabetween the bets that have been submitted on
that specific horse and the total bets on the rdbe bets are submitted (or deleted) using a
computerised system.

Note that the bettors who bet well before the starthe race on a specific horse do not
know the odds they will receive in case of a wim,“8 is hard to imagine why a rational bettor
would bet early, since they do not know the priegytwill getting, but this is close in meaning to
orders at market price entered well before the @nchll-auctions. Actually, most of the bets are
submitted in the last few minutes, as in the stockket call-auctions. Every minute the betting
totals (in $) are updated and displayed. So bettansunderstand immediately (1-2 minutes later)
the impact of their bets on the betting total.

The experiment (manipulation scheme) is based ljhensubmission of huge temporary
bets 20-25 minutes before the start of the race2arah the cancellation of the bets 8-11 minutes
before the start of the race. The experiment has bepeated 50 times. Each experiment including
a bet on a specific horse was matched with a (cbedh) bet on a horse of the same race.

The author says that in theory the manipulatioreswh should have effect if 4 conditions
hold:

1) the ignorance of the cancellation: bettors mustrealise that bets can be cancelled at all, or if
they know that this is possible (as it seems theynk they must think that most bets will not be
cancelled, otherwise they should not pay attentmrihe displayed bets until the few last
minutes; actually cancellations seem rare becautakltets rarely fall over time;

2) visibility: bet totals should be displayed;

3) reaction: traders must react to changes in perdeades; the author defines 3 types of bettors:
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a. “opinion bettors” (shortly OB, or also called “pate-information investors”): they have an
opinion about the chances of each horse and dinfestsuperior information from odds;
they compare the odds with their opinion and adogiy they enter into the market;
therefore, when the manipulator enters transitaig bhat reduce the odds, then marginal
opinion bettors should leave the market; the ogpaghen the manipulator cancels his bets;

b. “partial rational expectations bettors” (PREB): yhéelieve that bet totals contain
information and also believe that other bettorsnadb fully adjust to the information (for
instance, they believe that there are many opitiettors); odds do not fully reflect all
available information (specialised newspaper pteiis or trends in the bets); therefore
when the manipulator enters into the market andotiis go down PREB follow the trend
entering into the market, the opposite when theipudator cancels his bets, but — “if there
is asymmetry” (see point 4) - the author thinkd tha reaction would be less important, so
that the net effect at the end of the auction wdaadhat there are more PREB that enter into
the market than exit from the market;

c. “full rational expectations bettors” (FREB) belietieat the displayed bet totals contain
information but that bet totals at any point in eirfully reflect available information (so
there is not herd effect); the author assumesttiege investors bet their money in the same
proportion as the proportions already in the bet;piherefore the authors expects that when
the manipulator enters into the market the odddayen and the FREB would enter into the
market in order to keep their money in the bet spacific horse in the same proportion of
the money invested by all the bettors in that thet;opposite when the manipulator cancels
his bet; due to asymmetry, when the manipulatoceignhis bet the net effect would be
positive;

4) asymmetry: there must be an asymmetry betweenrbetiactions to the odds when the bet is
placed and when the bet is cancelled, otherwige thieuld not be a net effect of manipulafion

The 50 experiments have been analysed in an ettaht-svhere there are three events: a)
the moment when the temporary bet (manipulatedinasle, b) the moment when the bet is
cancelled and c) when the race starts. Resultasai@lows:

- event a) there is a significant effect on the odldsy drop; but after the event they continue to
increase quite steadily as in the controlled samiblis could mean that the temporary bets
(manipulated bets) do not draw much money towaedtianipulated) bet horse (actually it can
be observed thatafter the temporary bets are made other bettordrbagbet slightly less on
the temporary-bet horse compared to the cofijol

- event b) there is an effect on the odds: they gguipkly and then they go up at a higher rate
compared to the controlled sample) and

- event c) there is no effect (in comparison withdbatrolled sample the odds are in line).

So, the author concludes that it should not beiblest manipulate stock markets.

Another analysis is based on the comparison ofcttenge in the odds (more bets - i.e.
money - are entered on a specific horse the lowesotds):

- the changes (which can be seen as returns) inettiedpthat starts just before the temporary-bet
are entered and ends at the beginning of the raoe $10 differences with the controlled
sample, also in terms of variance;

- the changes (returns) in the period that startsajiisr the temporary-bet is entered and ends just
before the temporary-bet is cancelled show a highange for the controlled sample, hence

4 Actually, investors’ reactions could be strongerewlibets are entered than when bets are deleteto theefact that in
percentage terms, compared to the total bets imtr&et, the bets entered are more than bets delete
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“this means that most bettors who are betting ia time period are some mixture of opinion
bettors and full rational expectation bettrsn other terms there is no herd effect on the
temporary-bet horse after the temporary-bet isredte

The author’s conclusions are the following:

- pari-mutuel racetrack odds can not be systematicadinipulated with a sample of 50 $500 bets
on randomly chosen temporary-bet horses;

- a possibility is that bettors react oppositely he bet and its cancellation and the two effect
roughly cancel each other out (violating the asymnyneondition assumed in the theory);

- another possibility is that markets can be manitedlainder some identifiable conditions, for
instance, when the horse is at its first race (ikgO);

- the results are important because the informatiygneagation in pari-mutuel betting markets are
generally considered surprisingly efficient (ThateZiemba, 1998) and because they show that
the possibility that large investors can systemadl{icnanipulate the market should not be so
relevant as suspected.

Probably, the latter indication on the efficiency this market can explain why the
manipulation attempts failed. Since typically inrwdiquid and efficient markets there is a huge
order-flow which enters during the last minutestiod auction, the manipulative temporary bets
entered 20-25 minutes before the start of the rasewell as the cancellation of the bets 8-11
minutes before the start of the race, should nge lsgnificant information content. As shown in
Chapter 1, examples of successful manipulatioreof liquid stocks in the Italian Stock Exchange
required manipulators to cancel their order in thst minute before the end of the auction,
otherwise other investors would have had time &trand to bring the price to its equilibrium.

7. Conclusions

This paper shows the economic debate on stock enamlanipulation. Very few papers
examine the issues relating to the its definitiod aategorisation. Most of the analyses focuses on
the subset of self-financing manipulation strategieecause this issue is close to the important
topics of the stabilising or destabilising effea$ speculation, and of the possibility that a
speculator could systematically win in the markete do his market power, as sometimes
suspiciously feared by journalists and practitiener

The theoretical analysis devotes particular atbento the case of pump & dump schemes,
which can also be named manipulative bubbles. Adatimportant works have been produced on
cross-market manipulation strategies. Also infoiorabased manipulation has been considered
with care. All these studies — which have been kbpesl after the 90’s — demonstrate that market
manipulation is an issue because it is possibleuitd successful strategies in equilibrium and
because these strategies have a negative effecaiket efficiency.

Those studies overturned the previous belief, attegrto which trade-based manipulation
cannot exist in competitive markets due to arbdragnsiderations, and any information-based
manipulation would be almost immediately punishedause of the speed of the investors’ learning
process.

At the beginning of this century a first set of engal works examined actual cases of stock

market manipulation enforced by US authorities. Sehstudies confirmed that market manipulation
produces relevant negative effects on market efiicy. Nevertheless, since they also show that the
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samples examined refer to very old cases occutréaeabeginning of the last century or to cases
occurred in extremely illiquid markets, they sudgést market manipulation is not an issue in
modern liquid and efficient capital markets. Highrglard of regulation and transparency would
stop any serious attempt at market manipulationlevthe increasing liquidity would make trade-

based manipulation very expensive.

This conclusion could be significantly misled I tsample examined. As shown in Chapter
I, sophisticated detection systems could identifyrensubtle cases of trade-based manipulation as
those cross-markets or contract-based which canpkdce even in very liquid stocks at intra-day
frequencies.

Appendix

Table 1 — Level 2 implementing measures (2004/1@23 the EU market abuse directive
Article 4

For the purposes of applying Article 6(2) of Dineet 2003/6/EC, (...) the following non-exhaustive
signals, which should not necessarily be deemeithemselves to constitute market manipulation,| are
taken into account when transactions or orders rad¢ are examined by market participants and
competent authorities:

(a) the extent to which orders to trade given angactions undertaken represent a significant propo
of the daily volume of transactions in the releviamancial instrument on the regulated market caned,
in particular when these activities lead to a sfgr@int change in the price of the financial instremt

(b) the extent to which orders to trade given @nsactions undertaken by persons with a significant
buying or selling position in a financial instrumdaad to significant changes in the price of timaufcial
instrument or related derivative or underlying asaémitted to trading on a regulated market;

(c) whether transactions undertaken lead to no gleaim beneficial ownership of a financial instrurhen
admitted to trading on a regulated market;
(d) the extent to which orders to trade given @nsactions undertaken include position reversala|in
short period and represent a significant proportiohthe daily volume of transactions in the rela@yan
financial instrument on the regulated market conegl, and might be associated with significant clesng
in the price of a financial instrument admittedttading on a regulated market;
(e) the extent to which orders to trade given angactions undertaken are concentrated within atsho
time span in the trading session and lead to agpcicange which is subsequently reversed,;

(f) the extent to which orders to trade given chaaltite representation of the best bid or offer [wisea
financial instrument admitted to trading on a regggld market, or more generally the representatibn o
the order book available to market participantsdaare removed before they are executed;
(g) the extent to which orders to trade are giverransactions are undertaken at or around a specif
time when reference prices, settlement prices adations are calculated and lead to price changes
which have an effect on such prices and valuations.
Article 5

For the purposes of applying point 2(a) of Artidlef Directive 2003/6/EC, and without prejudicethe
examples set out in the second paragraph of poitiePeof, (...) the following non-exhaustive signals,
which should not necessarily be deemed in thenséiveonstitute market manipulation, are taken jnto
account when transactions or orders to trade aranexed by market participants and competent
authorities:
(a) whether orders to trade given or transactionslertaken by persons are preceded or followed by
dissemination of false or misleading informationttsy same persons or persons linked to them;
(b) whether orders to trade are given or transagti@re undertaken by persons before or after timeesa
persons or persons linked to them produce or dissgmresearch or investment recommendations which
are erroneous or biased or demonstrably influenogdnaterial interest.
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Table 2 — CESR (2005) — Level 3 guidance of thenkdsket abuse directive

5.8 Possible Signals of Insider Dealing or Markedripulation

a) An unusual concentration of transactions in atigalar security (for example, with one or mo
institutional investors known to be affiliated witle issuer or a party with a particular interestthe issuer
such as a bidder/potential bidder);

b) An unusual repetition of a transaction amongrealt number of clients over a certain period ofdim

¢) Unusual concentration of transactions and/oremiwith only one client; or with the different saties
accounts of one client; or with a limited numberdtients (especially if the clients are related doe
another).

5.9 Possible Signals of Insider Dealing

(.

5.10 Possible signals of Market Manipulation

(a) Transactions with no other apparent justificatithan to increase/decrease the price of or todase the
volume of trading in a financial instrument. Pattiar attention might be given to orders of this&kiwhich
result in the execution of transactions near teference point during the trading day — e.g. néardlose;
(b) The client submits orders which, because off thige in relation to the market in that securityill
clearly have a significant impact on the supplypofiemand for or the price or value of the securitgain,
particular attention might be given to orders oisthind which result in the execution of transactimear to
a reference point during the trading day — e.g.rba close;

(c) Transactions which appear to have the purpdseaeasing the price of a financial instrumentridig
the days preceding the issue of a related derieatonvertible;

(d) Transactions which appear to have the purpdsaaintaining the price of a financial instrumenirohg
the days preceding the issue of a related derigatonvertible when the market trend is downward;

(e) Transactions which appear to be seeking to fpodhe valuation of a position while n
decreasing/increasing the size of that position;

(f) Transactions which appear to be seeking toéase/decrease the weighted average price of themdady
a period during the session;

(g) Transactions which appear to be seeking toaseharket price when the liquidity of the financ
instrument is not sufficient to fix a price withime session (unless the rules or regulation ofrtgulated
market explicitly allow such operations);

(h) Transactions which appear to be seeking to byphe trading safeguards of the market (e.g. gands
volume limits; bid/offer spread parameters; etc);

(i) When a transaction is to be concluded/executbdnging the bid-ask prices (as computed by thdirig
system) when this spread is a factor in the detsatign of the price of that transaction;

(j) Entering significant orders in the central ordeook of the trading system a few minutes befoeeptice
determination phase of the auction and cancellivese orders a few seconds before the order bdoézen
for computing the auction price so that the theioedtopening price might look higher or lower thén
otherwise would do;

(k) Transactions which appear to be seeking to taainthe price of the underlying financial instrunte
below the strike price of a related derivative apieation date;

() Transactions which appear to be aimed at madigfithe price of the underlying financial instrunhesio
that it crosses over the strike price of a relatiedivative at expiration date;

(m) Transactions which appear to be seeking to fpdtie settlement price of a financial instrumeihiew

Dt

al

this price is used as a reference/determinant éndhlculation of margins requirements.
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Table 3 — CESR (2005) Examples of market manipadati

Dissemination of false and misleading information

This type of market manipulation involves dissetionaof false and misleading information with
necessarily undertaking any accompanying transacfidis could include creating a misleading impres
by failure properly to disclose a price sensitivege of information which should be disclosed. Example
an issuer with information which would meet theeBtive definition of 'inside information’ fails grerly to
disclose that information and the result that theblpc is likely to be misled.

DUt

U7

(a) Spreading false/misleading information throuiie media This involves behaviour such as post

ing

information on an internet bulletin board or issgim press release which contains false or mislegdin

statements about a company whose shares are adniittérading on a regulated market. The per
spreading the information knows that it is falsentisleading and is disseminating the informatioroider
to create a false or misleading impression. Spmegdalse/misleading information through an offiyg
recognised channel for disseminating informatiomsers of a regulated market is particularly ses@s it
is important that market participants are able tely on information dissemination via such offig
channels.

(b) Other behaviour designed to spread false/mililea information This type of market manipulati
would cover a course of conduct designed to gilee fand misleading impression through means ottean
the media. An example might be the movement oficahysommodity stocks to create a mislead
impression as to the supply or demand for a comtyadithe deliverable into a commaodity futures cacit

False or misleading transactions

a) Wash tradesThis is the practice of entering into arrangensefdr the sale or purchase of a finang
instrument where there is no change in beneficirests or market risk or where the transfer afdfial
interest or market risk is only between parties \ah®acting in concert or collusion.

b) Painting the tapeThis practice involves engaging in a transact@nseries of transactions which a

50N
il
ial

DN
t

ing

ial

re

shown on a public display facility to give the imgsion of activity or price movement in a financial

instrument.

¢) Improper matched order§hese are transactions where both buy and sdkrm@rare entered at or neat
at the same time, with the same price and quabditglifferent but colluding parties, unless the sactions
are legitimate trades carried out in conformity lwthe rules of the relevant trading platform (ecgossing
trades).

d) Placing orders with no intention of executingnh This involves the entering of orders, especiaity

electronic trading systems, which are higher/lotyem the previous bid/offer. The intention is riékecute

the order but to give a misleading impression thate is demand for or supply of the financial instent
at that price. The orders are then withdrawn frdme tmarket before they are executed. (A varianthis
type of market manipulation is to place a smallesrtb move the bid/offer price of the financialtrnsnent
and being prepared for that order to be executedddnnot be withdrawn in time.)

Price positioning

a) Marking the closeThis practice involves deliberately buying oiisgl securities or derivatives contrag
at the close of the market in an effort to altes #losing price of the security or derivatives caat. This
practice may take place on any individual tradingydbut is particularly associated with dates sudh
future/option expiry dates or quarterly/annual golio or index reference/valuation points.

b) Colluding in the after market of an Initial PubOffer. This practice is particularly associated withtial
Public Offers of securities immediately after tmagliin the security begins. Parties which have I
allocated stock in the primary offering colludeporchase further tranches of stock when tradingifem
order to force the price of the security to an fictal level and generate interest from other irees — at
which point they sell their holdings.

c) Abusive squeezdhis involves a party or parties with a signifitanfluence over the supply of,
demand for, or delivery mechanisms for a finangiatrument and/or the underlying product of a dative
contract exploiting a dominant position in order terdally to distort the price at which others hate
deliver, take delivery or defer delivery of thetioment/product in order to satisfy their obligatm (It

ly

een

should be noted that the proper interaction of $ypgnd demand can and often does lead to market

tightness but that this is not of itself market ipatation. Nor does having a significant influenaeer the

supply of, demand for, or delivery mechanisms forimvestment/product by itself constitute mayrket

manipulation.)

d) Creation of a floor in the price patterithis practice is usually carried out by issuersother entities
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which control them, and involves transactions adess to trade employed in such a way that obstzane
created to the share prices falling below a certigivel, mainly in order to avoid negative conseaasnfor
their share or credit ratings. This needs to bdidguished from legitimate trading in shares astpar"buy-
back" programmes or the stabilisation of finangr@dtruments.

e) Excessive bid-ask spread#is conduct is carried out by intermediaries evhhave market power — su
as specialists or market makers acting in cooperatt in such a way intentionally to move the bik
spread to and/or to maintain it at artificial lewelnd far from fair values, by abusing of their keirpower
i.e. the absence of other competitors.

f) Trading on one market to improperly position fitece of a financial instrument on a related markehis
practice involves undertaking trading in one markéth a view to improperly influencing the price tbke
same or a related financial instrument in anotharket. Examples might be conducting trades in antg
to position the price of its derivative traded onother market at a distorted level or trading ine
underlying product of a commodity derivative tatalisthe price of the derivative contract. (Transans to
take legitimate advantage of differences in thegwiof financial instruments or underlying produats
traded in different locations would not constitatanipulation.)

Transactions involving fictitious devices/deception
(Mixed cases of information and trade-based manigtibn)

a) Concealing ownershigrhis is a transaction or series of transactionsich is designed to conceal t
ownership of a financial instrument via the breawfhdisclosure requirements through the holding e
instrument in the name of a colluding party (or §ies). The disclosures are misleading in respetheftrue
underlying holding of the instrument. (This praetdoes not cover cases where there are legitinegisans
for financial instruments to be held in the nameagfarty other than the beneficial owner — e.g. ima®
holdings. Nor do all failures to make a requiredaosure necessarily constitute market manipula}ion

b) Dissemination of false or misleading market iinfation through mediaincluding the internet, or by ar
other means (in some jurisdictions this is knowrsaalping'). This is done with the intention ofvimg the
price of a security, a derivative contract or thederlying asset in a direction that is favourabte the
position held or a transaction planned by the pardisseminating the information.

c) Pump and dumgrhis practice involves taking a long positionairsecurity and then undertaking furth
buying activity and/or disseminating misleading ipes information about the security with a view
increasing the price of the security. Other mankaitticipants are misled by the resulting effectpoite and
are attracted into purchasing the security. The ipalator then sells out at the inflated price.

d) 'Trash and cashThis is the opposite of pump and dump. A parliytake a short position in a securit
undertake further selling activity and/or spreadstaading negative information about the securitthvie
purpose of driving down its price. The manipulatuen closes their position after the price hasdfall

e) Opening a position and closing it immediatebgmits public disclosureThis practice is typically carrie
out by portfolio managers and other large investel®se investment decisions are usually valuedaiyat
participants as relevant signals of future pricendgnics. The canonical unfair conduct consists osiclg
the position previously acquired immediately aftaving publicly disclosed it putting emphasis oa litng
holding period of the investment. However, malkingport or disclosure will not, in itself, givese to 4
false or misleading impression if it was made ia ttay specified by any applicable legal or reguiat
requirement and was expressly required or permittgduch a requirement.

Table 4 - IOSCO (2000)

Methods of market manipulation

Engaging in a series of transactions that are repdron a public display facility to give the impsies of
activity or price movement in a security (paintthg tape)

Improper transactions in which there is no genuwhange in actual ownership of the security or derixe
contract (wash sales)

Transactions where both buy and sell orders arereut at the same time, with the same price andtigyan

by different but colluding parties (improper matdhwders)

Increasing the bid for a security or derivativeitnarease its price (advancing the bid)

Buying activity at increasingly higher prices. Setes are sold in the market (often to retail custers) af
the higher prices (pumping and dumping)

Buying or selling securities or derivatives contiaat the close of the market in an effort to atter closing
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price of the security or derivatives contract (nagkthe close)

Securing such control of the bid or demand-sideadh the derivative and the underlying asset thatb tg
a dominant position. This position can be explottedhanipulate the price of the derivative andtoe tisset
(corner). As regards derivatives, in a corner, arked participant or group of participants accumwdata
controlling position in an asset in the cash, dative and other markets. The market participangaup of
participants then requires those holding short fioss to settle their obligations under the ternfigheir
contracts, either by making delivery or by purcihgsihe asset from the manipulator or by offsettmghe
derivatives market opposite the manipulator at gsidistorted by the manipulator

Taking advantage of a shortage in an asset by otlimg the demand-side and exploiting market cotiga$
during such shortages in such a way as to crediéaal prices (squeeze)

Objectives of market manipulatiariThe objective of manipulative conduct will norindle to make money
either directly through transactions, or by otheeans. Some examples of how this motive is achieved
include:

Influencing the price or value of a security or erigative contract, so that the manipulator canyhat a
lower price, sell at a higher price, influence taker bids, or other large transactions, or combat
competitive transactions

Influencing the price of a derivative contract betunderlying asset

Influencing the price of a security underlying adex

Influencing the subscription price in public or npablic offerings

Influencing the price/conversion ratio in conneatiwith merger of companies

Influencing the price of a security in connectiothwake-over offers

Influencing someone to subscribe for, purchasesgetirassets or rights to assets, or to abstain fdmimg so

Influencing the accounts/balance sheet of instindl investors

Influencing the limit for triggering forced sale byeditors

Influencing the impression of financial advice taigements
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Chapter 3

The Lead-Lag Relationship Between the Spot Index ahthe Futures Contract
for the MIB30 Italian Stock Index at High Frequency Data: Can Self-Financing
Manipulation Strategies Succeed?

1. Introduction

This exercise tries to model empirically the tengpoelationship between price movements
of the FIB30 futures contract and its underlyingedsthe MIB30 stock index. Analyses have been
performed using intra-daily data at 1 minute fregpye The purpose is twofold a) to test the
efficient information hypothesis, under which thet@ould not be cross autocorrelation linkages
between financial instruments b) to examine i§ipossible to exploit these cross autocorrelation i
forecasting activity.

Similar analyses have been performed by Brooks, Red Ritson (2001), who have
investigated the mentioned relation in the UK egumarket at 10 minutes frequency. Departures
from this study are mentioned.

A related issue refer to the possibility to mangtelthe index or the futures contract by
trading on the market, for instance implementirrgtsgies intended to create a trend in the intra-
daily price pattern.

The paper is organised as follows: Section 2 sumzemrthe theoretical and empirical
literature on the relationship between equity fesucontracts and the underlying index, Section 3

shows the dataset, Section 4 illustrates the methgas adopted and their results, Section 5
synthesizes main findings and possible extensions.

2. The literature on the theoretical relationship etween spot and future markets
Under the information efficiency paradigm spot dmire contract should be perfectly and

contemporaneously correlated and not cross-coecklathrough time, otherwise arbitrage
opportunities would abound. According to Hull (199759)

Ft — S e(r-d) (T-1) (1)
whereF;and S are respectively the futures contract and the sutEx values at timg whiler is
the continuously compounded risk-free rate of metdris the continuously compounded dividend
yield and T is the maturity date for the future traat.
or in logs (Campbell, Lo, MacKinley, 1997)

fe=s+ (r-d) (T-t) (2)
wheref; = In (F) ands = In ().
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Along the paper the upper case letters are usddrote the levels of the series and lower-
case letters are used to denote their logs.

Relationship (1) reflects the so called cost ofrycglCOC) strategy, i.e. the arbitrage
opportunity of shifting from derivative to undemtiriinancial instruments and vice versa (“Cash and
Carry” or “Reverse Cash and Carry”). Therefore unelguation (1) or (2) past values of futures
contracts and spot indexes should not matter: utiterefficient information hypothesis lagged
values should not be statistically significant.

Nevertheless some forms of auto-correlations atmllysdetected in financial markets at
some lags and still cross-autocorrelation have lbe@nd. This raises the question of the existence
of a leading role of a specific financial instrurhen

In the context of the relationship among futuresterts and underling spot indexes, wide
evidences on the leading role played by futuresraots have been found in a intra-daily domain in
US markets by Kawaller, Koch, Koch (1987), Stollh&ley (1990), Chan (1992), Ghosh (1993)
and in UK markets by Abhyankar (1995 and 1998) Brabks, Rew and Ritson (2001).

Bi-directional causality has been supported by Tangk and Choi (1992) in Hong Kong
markets. Differently, Wahab and Lashgari (1993)mhdl find any lead-lag relationship in the UK at
daily frequencies. Tables 1 compares samples attibos@ogies of the mentioned studies.

Table 1 — Previous empirical studies

Authors Period Markets Data Significant Lags Methodology
Frequency
Kawaller, Koch, Koch| 1987- 1988 us 1 minute From@35 minutes Three stage OL$S
Stoll, Whaley 1990 us 5 minutes 5 minutes ARMA
Ghosh 1988 us 15 minutes 15 minutes VECM
Abhyankar (1995) 1986-1990 UK AR(2),
EGARCH(1,1)

Abhyankar (1998) 1992 UK 1 minute From 5 to 15 nwsu| EGARCH(1,1)
Brooks, Rew, Ritson 1996-1997 UK 10 minutgs Atid@sminutes | ECM

Finally it should be stressed that many of thesearch do not find arbitrage opportunities
once transaction costs are taken into account. rEsglt is important to sustain the efficiency of
these markets.

Two main reasons are usually advocated to explandading role of futures markets)
the higher operational efficiency of future markelse to the easy way of carrying out transactions
compared to the cost of trading many spot finanaskruments (rapid execution, liquidity,
leveraged position, low margins) abyithe fact that futures markets are the main soofcearket-
wide information, while the cash market is the maource of firm-specific information (see
Goodhart, O’Hara, 1995). A third reason could be tonsequent higher liquidity which allows
futures price to better absorb and reflect inforomat

3. Data

In order to explore the nature of the relationsinighe Italian Derivative Equity Market
(IDEM) managed by Borsa ltaliana Spa where the BIB8ure contract on the MIB30 index are
traded, we start by using a small sample: ten warkiays (from ' to 18" January 2004) at one
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minute frequency for both MIB30 and FIB30, gathgrih582 observations. As shown in Table 1,
this sample makes this exercise more comparabletivitse of Kawaller, Koch and Koch (1987) and
Abhyankar (1998).

MIB30 is a value weighted index constituted by 8 more important equity financial
instrument (shortly blue chips) traded on the MTAe( Italian equity cash market managed by
Borsa lItaliana Spa) selected and updated evergnenths on the basis of several factors, notably
market capitalisation and market liquidity.

FIB30 futures contracts are traded every day om#agest three delivery days. The delivery
days are the third Friday of March, June, SepterahdrDecember. Therefore along the mentioned
sample period there were three contracts tradedeapiing, respectively, on March, June and
September 2004. The FIB30 contract here selectibe isne with nearest delivery date, namef{ 19
March 2004. This choice is recurrent in the literaf mainly because the nearest the expiration date
the higher the liquidity is.

As to MIB30 the one minute observations are congime SIA (which is a Borsa Italiana
Spa subsidiary) on the basis of the last contragtes on each of the 30 underlying securities.
Therefore data referred to minute 10:15 expredsevalue of MIB30 based on the last contracts
signed on the underlying blue chips from 10:14®QQ@:14:59.

As to FIB30 the one minute observations have bedected using the above mentioned
criteria from the database which gather all thegwiof all contracts signed on the FIB30. In this
case the burden of computation is surely higher fandhis cost the selected sample has been
confined within 10 days.

In each day the data of the selected sample starinaite 9:10 (i.e. last price of the minute
going from 9:10:00 to 9:10:59) and end at minut247This period coincides with the continuous
electronic auctions that take place on the undeglplue chips.

Actually, the trading period on the blue chips tstaat 8:00 with a electronic call auction
which lasts until 9:00. A further call auction takplace after the continuous one from 17:25 to
17:40. During both electronic call auctions theoaudtic system computes and shows to market
participants the so called “theoretical” price, @ahis the price of the auction if the auction sexgp
at that instant of time. In addition a further égoobus auction starts again in a different trading
venue (Trading After Hours, TAH) from 18:00 until0:RO under strict specific regulatory
conditions and with a significant lower liquidity.

As to the FIB30, market trading starts at 9:00 famdhes at 17:40.

Different trading periods between FIB30 and MIB30oquce necessarily some
incompleteness in the dataset. This incompletedesasacterises also previous studies. Anyway a
more complete sample could produce other ineff@es) such as the existence of regularly and
irregularly spaced values or the existence of gremdected from different kind of auctions. Finally
it should be mentioned that on"13anuary data stop at 11:16 due to a lack in thes@wdatabase
on FIB30 contracts.

The sample is based on transaction prices instead bid-ask spread, which is adopted by
several researches on intra-daily frequencies (dgoa, Muller, Nagler, Olsen, Pictet, 1993) in
order to avoid the problems of negative autocotieianduced by trading over the two sides (bid-
ask bounce).
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This choice is basically due to the available dataMIB30 index. Nevertheless it should be
stressed that a) futures and cash Italian marketsraer driven and not quote driven markets and
b) the financial instruments we are dealing with extremely liquid and many contracts are signed
during a minute, therefore the bid-ask spread g small and usually coincides with the tick size.
Hence we should not expect relevant changes iningrkith transaction data instead of with bid-
ask spread. This choice is consistent with otheties such as Kawaller, Koch and Koch (1987).

4. Econometric analyses, methodologies and results

In order to explore the characteristics of theidtal markets, data samples over the
mentioned period have also been prepared for 3d#lis composing the MIB30 (all belonging to
the telecommunications industry: STMicroelectroni€éVl, Telecom lItalia. Table 2 and Table 3

show the main descriptive statistics on log-priged returns.

Table 2 (log-prices)

FIB30 MIB30 ST Telecom TIM
[talia
Mean 10.21825% 10.21452| 3.115311| 0.928676| 1.506494
Std. Dev. 0.005334 0.005509| 0.023321| 0.027545| 0.021928
Skewness -0.58558 -0.42878| -0.28860| -0.77487| -0.05558
Kurtosis 3.320033 3.015544| 1.560768| 2.640477| 2.141970

Table 3 (returns)

FIB30 MIB30 ST Telecom TIM
Italia

Mean 6.12E-06 6.36E-06| 1.34E-05| 2.16E-05| 1.84E-05
Std. Dev. 0.000333 0.000390 0.000808| 0.001388 0.001503
Skewness -1.7119P -0.97888| -6.09978| 0.018296| 0.022869
Kurtosis 84.02279 47.25948 195.5277 2.679689 2.489936
Significant No Negative No Negative| Negative
autocorrelation 1lag 1lag 1lag
(sign; lags)
Significant No Negative No Negative| Negative
partial 1lag 5 lags 5 lags
autocorrelation
(sign; lags)

Return series show very relevant excess of kurtasisvidely illustrated in the literature.
Negative autocorrelation is detected by correlogeami lag for the MIB30 returns while FIB30
returns do not exhibit autocorrelation at any lagaderlying blue chips returns show signs of
partial negative autocorrelation up to 5 minuteslayote that STMicroelectronics, which is the
more liquid blue chips, does not exhibit autoc@tieh. Augmented Dickey-Fuller tests show that
unit roots can’t be rejected for log-prices whitey can be rejected for retufrherefore returns
are stationary variables).

® Note that returns have been multiplied by a faofat.000.
® Using Ljung-Box test at 25 lags.
" Tests have been performed including intercepttets for log-values (results do not change ewetuding just 1

lag).
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In order to detect lead-lag relationships betweeiB3@ and FIB30 the following
methodologies have been adopted: unrestricted \Gi&e Space model and VEC.

According to Gosh (1993) the market efficiency jpligen implies that spot and futures
prices should never drift too far apart, suggestimgt a cointegrating relationship should exist.
Following Brooks, Rew and Ritson (2001) in orderfital the cointegrating relationship between
FIB30 and MIB30 values (in levels) it could be penied the Dickey-Fuller test which shows that
regressing

StZ}ﬁ+ M.ft"'zt (3)

estimated residualg are stationary (correlogram shows significant {esipartial autocorrelation
up to lag 10) according to ADF test using a speaifon with 10 lags, intercept and trend.
Therefore the two series look as cointegrated. yseeted there is a strong relationship between
MIB30 and FIB30: the slop coefficient is almost 1.

Table 4
Coefficient Estimated values t-stat
¥ 0,30 -22,84
)2l 1,03 799,27
Residuals Estimated value ADF on residuals
Z 0,16 -8,20

Adopting the Engle — Granger two step methodologynithe following 2 equations VECM

A5 = &t 0z + 2 fAsa + 5 o Af + & 4)

A= Gt Oza + 5 B A+ 5 g ds + & (5)

The optimum number of lags selected using SBIC(86663011), see results on Table 5.

Table 5
VECM SBIC
Lags
-4 -26,6200
-5 -26,6257
-6 -26,6286
-7 -26,6271
-8 -26,6230
-10 -26,6156

Tables 6 and 7 summarise the results of the VECM

Table 6 - Dependent variable: MIB30 returns (seeaign 4). R = 0,1192

Coefficient Coefficient values t-ratio
& 5,70E-06 1,05
o -0,051 -3,62
B -0,381 -17,43
Last significan{B: fs -0,043 -2,00
Qaq 0,349 10,40
Last significanta: as 0,008 3,41
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Comparing with Brooks, Rew and Ritson (2001) resutlie main difference is in the sign of
[ (they do not show Rand other relevant lags).

Hence data exhibit that: 1) cointegrating equatsosignificant: market is adjusting toward
the long run equilibrium; 2) future market leadstsipdex; 3) there exists a negative autoregressive
components; 4) the intercept is not significant.

Table 7 - Dependent variable: FIB30 returns (semton 5). B = 0,0524

Coefficient Coefficient values t-ratio
& 6,21E-06 1,28
/o) 0,066 5,25
B -0,144 -6,82
Last significani: Be -0,085 -4,59
Q. 0,162 8,34
Last significanta: as 0,064 3,90

Hence data exhibit that: 1) cointegrating equai®rsignificant: the positive sign would
mean that after departure from long run equilibrimaders buy the future and sell the cash (sign of
Cash & Carry?); 2) future market is affected bytgpdex past values; 3) there exists a negative
autoregressive components; the intercept is naifgignt.

Brooks, Rew and Ritson (2001) examined also a VB&Mre the long run equilibrium is
defined by the cost of carry as indicated in equm{2) instead of equation (3). Here it is not
analysed this model because in our sample - whigls grom 2 to 15" January 2004 - the two
equations coincide considering that 1) the dividgietd was zero, 2) interest rates and time decay
are almost constant because the period is very.sfmbetter show this point next picture show the
difference between FIB30 and MIB30 values (in Iey@long the data sample.

0.009
0.008 -
0.007 -
0.006
0.005
0.004 ',
0.003
0.002
0.001

0

—Seriel

311

621

931
1241
1551
1861
2171
2481
2791
3101
3411
3721
4031
4341

In order to implement a benchmark for comparisothéVECM model, it has been checked
the best ARMA model (see equation 6) following ®BIC criteria both for MIB30 and FIB30
returns series.
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A% = Ao+ 5 O A%t + 53 U + Uy (6)

The lower SBIC is given by AR(1) models both forB3D and FIB30 returns. More exactly
the SBIC values for MIB30 returns on simple AR misds different length lag are the following:

Table 8
Lag length SBIC for MIB30 returns SBIC for FIB30 returns
AR(1) -12,892 -13,172
AR(2) -12,891 -13,170
AR(3) -12,891 -13,169
AR(4) -12,889 -13,168
AR(5) -12,888 -13,166
AR(6) -12,887 -13,164

Introducing MA terms the SBIC values increase at kaig. Also Brooks, Rew and Ritson
(2001) find AR(1) model as the best ARMA model fadex returns (while they did not run
regressions for the futures contract). Therefore AR(1) regressions produce the following
estimates.

Table 9 - Dependent variable: MIB30 returné=R0,0341

Coefficient Coefficient values t-ratio
o 5,66E-06 1,30
Q. -0,184 -12,71
Table 10 - Dependent variable: FIB30 returns=m®,0016
Coefficient Coefficient values t-ratio
o 6,37E-06 1,29
ai -0,040 -2,76

The following unrestricted VAR equations have baamon returns:
As = G+ 2 G Asu + 5 @ Afj + vy (6)

Afe= Gt 5 @ Af + 5 A4S + W (7)

The optimum number of lags selected using SBIC & some results on Table 11.

Table 11

VAR SBIC

Lags
-5 -26,6079
-7 -26,6150
-8 -26,6128
-9 -26,6118
-10 -26,6080
-15 -26,5910

Tables 12 and 13 summarise the results of the wiutes VAR.
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Table 12 - Dependent variable: MIB30 returns (speadion 6). R= 0,1182

Coefficient Coefficient values t-ratio
& 5,67E-06 1,04
(22 -0,427 -23,03
Last significanté @ -0,050 -2,72
@1 0,397 19,05
Last significantg @, 0,061 2,94

Hence data exhibit that: 1) there exists a negatiwtocorrelation component which is
significant even at 7 lags (actually dt &g it is not significant); 2) future contractseesise a
positive impact on the spot index even at 7 lagsu@dly at & lag futures contracts are not
significant); 3) the intercept is not significant.

Brooks, Rew and Ritson (2001) have found the ogtlagalength equal to one, that means
10 minutes. Their analyses show similar resultgdtiee autocorrelation, positive effect of future
contracts, insignificant intercept). In additioreyhhave also found that at 1 lag the autocorredatio
coefficient is stronger than the future contractfGoient (0.,=0,176%p.,1=0,136). They do not show

R2.

Table 13 - Dependent variable: FIB30 returns (sgmton 7). R = 0,0481

Coefficient Coefficient values t-ratio
& 6,37E-06 1,32
a, -0,203 -10,94
Last significantd. 8- -0,046 -2,49
@1 0,220 13,32
Last significantg @s 0,098 5,18

Hence data exhibit that: 1) there exists a negatiwtcorrelation component which is
significant even at 7 lags; 2) spot index exercagesgsitive impact on the future contracts evef at
minute lags; 3) the intercept is not significanto@ks, Rew and Ritson (2001) did not run this

regression.

One step ahead forecasts are created for botlrs agsieg the first 4000 observations and
leaving the other 581 ones for out of sample festiog.

Table 14 - FIB30 returns

AR(1) VAR VECM
RMSE 0,000354 0,000517 0,0004972
MAE 0,000227 0,000391 0,000331
Table 15 - MIB30 returns

AR(1) VAR VECM
RMSE 0,000392 0,000421 0,000525
MAE 0,000285 0,000267 0,000396

Data show that VAR and VECM do not help more thamaple AR(1) model in forecasting
both spot index and futures contracts. Brooks, Bed/Ritson (2001) found some improvements in
forecasting the index using the VECM. Anyway theima that this improvement is not very

significant.
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It seems that these results are strongly dependenthe sample and probably, more
importantly, on the low value of the?’Rwhich is actually not shown by Brooks, Rew ants&i
(2001) and by other authors.

5. Conclusions

Data show that there exists a significant posibivdirectional relationship between MIB30
and FIB30. Actually the impact of FIB30 on MIB30 eses stronger. Strong negative
autocorrelation in both series has been detecthds Bsult could be due to fact that we have
worked on transactions data and not to semi bidspséad quotes.

The above results contradict the efficient markgpdthesis. Nevertheless it should be
stresses that detected inefficiencies vanish affeiv minutes and probably they can’t be exploited
if transactions costs are taken into account. The&an that arbitrageurs successfully clean the
market.

Therefore the risk of systematic self-financing kearmanipulation strategies, such as trend
creation (Jarrow, 1994), could be neglected becausgels show that Ris quite low. So even
significant lag relationship could not produce sysatic changes on dependent variables.

Nevertheless, we should pay attention to the domgb®thesis indicated in the literature by
Fama and others: the low? Rould mean that the models examined do not cétehrtue underline
stochastic process. Therefore it could still besjide to manipulate the market even though our R
is low.

Finally, since a significant lead-lag relationskists, it can be abused. As a matter of facts,
in Chapter 1 it has been shown that the cases rectun Italy refer to situations where the
manipulator modified the price pattern of the MIBBAderlying stocks in order to profit from
positions opened in the future markets.

References

Abhyankar, A., 1998, “Linear and Nonlinear Gran@ausality: Evidence from the UK Stock Index
Futures Market”Journal of Futures Markets

Abhyankar, A., 1995, “Return and Volatility Dynamiin the FTSE-100 Stock Index and Stock
Index Futures Market'Journal of Futures Markets

Brooks, C., Rew, A.G., Ritson, S., 2001 “A Tradiggrategy on the Lead-Lag Relationship
between the Spot Index and Futures Contract for RM8E 1007, International Journal of
Forecasting

Campbell, J. Y., Lo, A. W., MacKinley, A. C., 1997The Econometrics of Financial Markéts
Princeton.

Dacorogna, M.M., Muller, U.A., Nagler, R.J., OlséhB., Pictet, O.V., 1993, A Geografical Model
for the Dayly and Weekly Seasonal Volatility in th¥ Markets, Journal of Forecasting

87



Dunis, C., Zhou, B., 1998,Nonlinear Modelling of High Frequency Financial TenSerie%
Wiley.

Ghosh, A., “Cointegration and Error Correction Misdéntertemporal Causality between Index and
Futures PricesThe Journal of Futures Market$993.

Hamilton, 1994, Time Series AnalysisPrinceton University Press.

Jarrow, R. A., 1994, “Derivative Security Marketdarket Manipulation, and Option Pricing
Theory”, Journal of Financial and Quantitative Analys29, 241-261.

Kawaller, Koch, Koch, “The Temporal Price Relatibipsbetween S&P 500 Futures and the S&P
Index”, Journal of Financel1987.

Stoll, H.R., Whaley, R.E., 1990, “The Dynamics ¢6& Index and Stock Index Returndgurnal
of Financial and Quantitative Analysis

88



