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MARCELLO MINENNA

INSIDER TRADING, ABNORMAL
RETURN AND PREFERENTIAL
INFORMATION:

SUPERVISING THROUGH A
PROBABILISTIC MODEL

© ALL RIGHTS ARE RESERVED

DISGORGEMENT COMPUTATION

METHODS:

- ACTUAL DISGORGEMENT

-~ POTENTIAL DISGORGEMENT
O DETERMINISTIC
o0 ECONOMETRIC
O PROBABILISTIC

M.MINENNA

POTENTIAL DETERMINISTIC DISGORGEMENT

ISSUES:

¢ APPLICABILITY TO ALL INSIDER TRADING
INVESTIGATION CASES:

EX.THE INSIDER OPENS HIS POSITION ON THE STOCK IN
PERIODS FAR FROM THE DISCLOSURE OF THE
PREFERENTIAL INFORMATION

POTENTIAL ECONOMETRIC DISGORGEMENT

2.) ANALYSIS OF STOCK AND MARKET INDEX
RETURNS IN TIME PERIOD o

IR R

— MARKET
INDEX

stock

Tive

MARKET ABUSE: INSIDER TRADING

DEFINITION:
ABUSE OF INFORMATION IN THE MARKET :
- PRIVATE (NON PUBLIC)

- PRICE SENSITIVE

INSIDER

INFORMATION
PURCHASE ©! ©!

/ ANNOUNCEMENT

TIME

DISGORGEMENT COMPUTATION

ACTUAL DISGORGEMENT

VALUE OF THE INSIDER CLOSED POSITION

VALUE OF THE INSIDER OPEN POSITION

M.MINENNA

DISGORGEMENT COMPUTATION

e

Ea

CONS0B

EVENT
STUDIES
ANALYSIS

ECONOMETRIC METHOD FOR THE
COMPUTATION OF THE DISGORGEMENT

MMinerna 10 £ CONSOB

POTENTIAL ECONOMETRIC DISGORGEMENT

2.1) MARKET MODEL IN TIME PERIOD o

Ri=0+BR_ +e&

MARKET INDEX RETURN.

_M.MINENNA 14 &3 CONSOB

SUPERVISION SYSTEM ON /NSIDER TRADING

ELEMENTS:

1. STOCK AND MARKET TREND ANALYSIS

2. STUDY OF THE IMPACT OF THE
PREFERENTIAL INFORMATION ON THE
STOCK PRICE TREND

3. STUDY OF INTERMEDIARIES AND
BENEFICIAL OWNERS TRADING

4. COMPUTATION OF THE PROFIT GAINED BY
THE INSIDER I.E. THE DISGORGEMENT

T € CONSOB

ACTUAL DISGORGEMENT

ISSUES:

¢ APPLICABILITY TO ALL INSIDER TRADING
INVESTIGATION CASES

EX. THE INSIDER DOES NOT CLOSE THE POSITION

POTENTIAL ECONOMETRIC DISGORGEMENT

EVENT STUDIES ANALYSIS

GOALS:

QUANTIFICATION OF THE EVENT IMPACT
ON THE STOCK MARKET VALUE

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT

2.11) STATISTICAL TESTS OF THE ROBUSTNESS OF THE
REGRESSION

— REGRESSION COEFFICIENTS AND T STATISTIC ON
COEFFICIENTS

— GRAPHICAL TESTS: RESIDUAL PLOT, QQPLOT,
RESIDUALS VS FIT, RECURSIVE BETA

— NUMERICAL TESTS: BREUSH - PAGAN, LEVENE

SUPERVISION SYSTEM ON /NSIDER TRADING

COMPUTATION OF THE
PROFIT GAINED BY THE
INSIDER

LE.

THE DISGORGEMENT

M.MINENNA

DISGORGEMENT COMPUTATION

POTENTIAL DETERMINISTIC
DISGORGEMENT

PoOsT-NEWS PRICE X QUANTITY OF INSIDER
OPEN POSITION

INSIDER OPEN POSITION

POTENTIAL ECONOMETRIC DISGORGEMENT

STEPS OF THE METHODOLOGY: 4

1) GENERAL CASE ANALYSIS:
DEFINITION OF 2 TIME HORIZONS : o AND O

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT

3.) STOCK AND MARKET INDEX RETURN ANALYSIS
IN TIME PERIOD ©

RETURNS

TN

M.MINENNA




POTENTIAL ECONOMETRIC DISGORGEMENT

3.1) IDENTIFICATION OF ABNORMAL RETURN

AR=R.-0-BR,,

ABNORM/

RETURN. —— % I

014
MARKET INDEX RETURNS

POTENTIAL ECONOMETRIC DISGORGEMENT

ISSUES

M.MINENNA

DISGORGEMENT COMPUTATION

&5 PROBABILISTIC
METHOD FOR
DISGORGEMENT
COMPUTATION

M.MINENNA

POTENTIAL PROBABILISTIC DISGORGEMENT

2.1) DEFINITION OF THE PROBABILISTIC MODEL
IN PERIOD o

A) SIMULATE THE TRADING STRATEGY OF THE
SUSPECTED INSIDER

B) IDENTIFY THE STOCK PRICE TREND THAT THE
INSIDER INCORPORATES IN HIS POSITION

C) DEFINE THE STOCK PRICE TREND WITHOUT THE
PRICE SENSITIVE INFORMATION

POTENTIAL ECONOMETRIC DISGORGEMENT

3.1 STATISTICAL TEST OF THE EFFECTIVE
RETURN ABNORMALITY

COMPUTATION OF THE CUMULATIVE ABNORMAL
RETURN

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT: ISSUES

1. APPLICABILITY TO ALL INSIDER TRADING
INVESTIGATION CASES ~

O WIDENESS OF o
©  DATA SET AVAILABILITY
©  TIME SERIES DISCONTINUITY
©  RUMORS
o

2. MARKET INDEX STATISTICALLY ROBUST
0 ENDOGENOUS REGRESSION
O EXISTENCE OF THE INDEX

3. ROBUSTNESS OF THE REGRESSION
O TEMPORAL STABILITY OF THE PARAMETERS
O NON — STATIONARITY OF THE TIME SERIES

M.MINENNA 22

POTENTIAL PROBABILISTIC DISGORGEMENT

STEPS OF THE METHODOLOGY: 4

1) GENERAL CASE ANALYSIS:
DEFINITION OF 2 TIME HORIZONS : . AND ©

o PERIOD IN WHICH THE INSIDER OPENS
HIS POSITION ON THE STOCK

® PERIOD AFTER THE DISCLOSURE OF THE
PREFERENTIAL INFORMATION

Ry {3 C0ONSOB

POTENTIAL PROBABILISTIC DISGORGEMENT

3.0 DEFINITION OF A PRICE FLUCTUATION
BAND IN PERIOD ®

DESCRIBE THE STOCK PRICE TREND WITHOUT THE INFORMATION

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT

4) COMPUTATION OF THE DISGORGEMENT

VALUE OF INSIDER OPEN POSITION
X
ABNORMAL RETURN

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT

CONSIDERATIONS

M.MINENNA

POTENTIAL PROBABILISTIC DISGORGEMENT

EACH INSIDER HAS HIS o

o1l CASE

ol CASE—A—— ©

—==

M.MINENNA

POTENTIAL PROBABILISTIC DISGORGEMENT

3. PRICE FLUCTUATION BAND IN PERIOD ©

AStn:[S«[‘) emax’ Sv:) emm]

max = 6 Zs\t + (u-g)t

min = ¢ (—Z{)\/: + (u-%z)t

©

/—/%

M.MINENNA

POTENTIAL ECONOMETRIC DISGORGEMENT

ECONOMETRIC METHOD FOR THE
COMPUTATION OF THE DISGORGEMENT

ISSUES CONSIDERATIONS

POT. ECONOMETRIC DISGORGEMENT: CONSIDERATIONS

1. TIME IS NOT INCLUDED IN THE MODEL
2.LINEAR METHOD

3. DETERMINISTIC METHOD

4. METHOD BASED ON THE “PAST”:

NOT COHERENT WITH THE WEAK FORM OF MARKET
EFFICIENCY

POTENTIAL PROBABILISTIC DISGORGEMENT

2.)DEFINITION OF THE PROBABILISTIC MODEL

dS,=uS,dt+cSdW,

_ (1g?)dtrodWt
S;= S

M.MINENNA

POTENTIAL PROBABILISTIC DISGORGEMENT

3.1) STOCK PRICE AFTER THE DISCLOSURE
OF THE PREFERENTIAL INFORMATION

M.MINENNA




POTENTIAL PROBABILISTIC DISGORGEMENT

4) DISGORGEMENT COMPUTATION

M.MINENNA

POTENTIAL PROBABILISTIC DISGORGEMENT

CONSIDERATIONS

M.MINENNA

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

QUANTITATIVE INFORMATION

BEFORE THE DISCLOSURE OF THE INFORMATION:

ORD. SHARE PRICE — PREF. SHARE PRICE = 2.5 €

AFTER THE DISCLOSURE OF THE INFORMATION:

ORD. SHARE PRICE — PREF. SHARE PRICE = 1.1 €

CASE STUDY: POTENTIAL ECONOMETRIC DISGORGEMENT

STOCK AND MARKET INDEX RETURN ANALYSIS
IN TIME PERIOD o

STOCK RETURN

MARKET INDEX RETURN.

POTENTIAL PROBABILISTIC DISGORGEMENT

PROBABILISTIC METHOD FOR THE
DISGORGEMENT COMPUTATION

ADVANTAGES CONSIDERATIONS

POT. PROBABILISTIC DISGORGEMENT: CONSIDERATIONS

1. THE STATISTICAL HYPOTHESIS ARE
VERIFIED A PRIORI

2. IT BENEFITS FROM THE MARKOV PROPERTY,
THAT IS COHERENT WITH THE WEAK FORM
OF MARKET EFFICIENCY

3. TIME IS INCLUDED IN THE MODEL

4. USE OF A DAILY ABNORMAL RETURN
INSTEAD OF A CUMULATIVE ABNORMAL
RETURN ON ©

M.MINENNA

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

STOCK PRICE TREND

M.MINENNA

CASE STUDY: POTENTIAL ECONOMETRIC DISGORGEMENT

ABNORMAL RETURN

MARKET INDEX RETURN

Ry {3 C0ONSOB

POTENTIAL PROBABILISTIC DISGORGEMENT

ADVANTAGES

M.MINENNA

DISGORGEMENT COMPUTATION

COMPARISON OF DIFFERENT METHODOLOGIES

EMPIRICAL CASE

INSIDER TRADING INVESTIGATION RELATED
TO THE CONVERSION OF PREFERENTIAL
SHARES INTO ORDINARY ONES

ANALYSIS OF 2 DIFFERENT INSIDER
DISGORGEMENTS

e 39 £2CONSOB

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

ACTUAL DISGORGEMENT

15T INSIDER 479.000 € 2N° INSIDER 124.000 €

PROBLEMS

I CASE: PURCHASES AND SALES FAR FROM THE
DISCLOSURE OF THE INFORMATION

Il CASE: PARTIAL SALES BEFORE THE DISCLOSURE
OF THE INFORMATION

CASE STUDY: POTENTIAL ECONOMETRIC DISGORGEMENT

CUMULATIVE ABNORMAL RETURN

['4
<018
Qo6
0.14
0.12
01
| CASE: DISGORGEMENT = 606.000 €
0.08
0.06 Il CASE: DISGORGEMENT = 194.000€
0.04
0.02

POT. PROBABILISTIC DISGORGEMENT: ADVANTAGES

1. APPLICABILITY TO ALL INSIDER TRADING
INVESTIGATION CASES:
* ITIS NOT AFFECTED BY THE STOCK LIQUIDITY

¢ ITIS NOT INFLUENCED BY THE DISCONTINUITY OF THE TIME
SERIES

* ITIS NOT INFLUENCED BY THE LACK OF THE TIME SERIES
(EX. RECENT QUOTATIONS)
2. CUsTOMIZED COMPUTATION
* ACCURACY
* DISTINCTION BETWEEN INSIDERS VS FOLLOWERS
3. FORECAST JUST BASED ON THE STOCK
PRICE
* IT DOES NOT REQUIRE A MARKET INDEX REGRESSOR
4. IMPLEMENTATION

* STRAIGHT FORWARD PROCEDURE: IT WORKS DIRECTLY ON
PRICE AND NOT ON RETURN
* OPERATIVE EFFICIENCY

v, 36 £ CONSOB

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

PRICE SENSITIVE EVENT:

BOARD DECISION OF CONVERTING THE
PREFERENTIAL SHARES INTO ORDINARY

ONES WITH AN ADJUSTMENT OF 1 €.

M.MINENNA

CASE STUDY: POTENTIAL ECONOMETRIC DISGORGEMENT

DEFINITION OF 2 TIME HORIZONS : o AND O
1800

1700
1600
1500
1400
1300
1200
Market Index 1100
1000

900

800

M.MINENNA

CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

DEFINITION OF 2 TIME HORIZONS : o AND O

M.MINENNA




CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

I CASE: DETERMINATION OF THE BAND

M.MINENNA

CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

Il CASE: DISGORGEMENT COMPUTATION

82)

Il CASE: DISGORGEMENT = 80.629 €

M.MINENNA

GONSOB St e oo o

MARCELLO MINENNA

INSIDER TRADING, ABNORMAL
RETURN AND PREFERENTIAL
INFORMATION:

SUPERVISING THROUGH A
PROBABILISTIC MODEL

© ALL RIGHTS ARE RESERVED

MARKET ABUSE PHENOMENON AND SUPERVISORY AUTHORITY

THE REAL TIME DETECTION OF MARKET
ABUSE PHENOMENA REQUIRES AS A
FIRST STEP FOR EACH STOCK THE
DETERMINATION ON DAILY BASIS OF
SIGNALS OF ABNORMALITIES

(socaLLep FAILURES)

MARCELLO MINENNA

CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

I CASE: COMPARISON TO MARKET PRICE

M.MINENNA

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

COMPARISON OF THE THREE METHODOLOGIES

ACTUAL ECONOMETRIC PROBABILISTIC

IcAse 479.000¢€ 606.000 € 545.803 €

IIcAse 124.000¢€ 194.000 € 80.629 €

M.MINENNA

CONSO CoMMISSIONE NAZIONALE
PER LE SOCIETA E Lt Bogsa

S.A.LVLM.:

THE PROBABILISTIC PROCEDURE
FOR MARKET ABUSES
DETECTION

© ALL RIGHTS ARE RESERVED

MARKET ABUSE DETECTION AND FAILURE

...THAT’S BECAUSE...

FAILURE

PARTICULAR
OCCURRENCE/
EVENT REFERRED
TO A SPECIFIC
STOCK

MARCELLO MINENNA 5

CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

| CASE: DISGORGEMENT COMPUTATION

| CASE: DISGORGEMENT = 545.803 €

M.MINENNA

DISGORGEMENT COMPUTATION: EMPIRICAL CASE

COMPARISON OF THE THREE METHODOLOGIES

CTUA| ECONOMETRIC PROBABILISTIC

Icase 47 0 € 606.000 € 545.803 €

Il cASE 24.008% 194.000 € 80.629 €

M.MINENNA

MARKET ABUSE PHENOMENON: DEFINITION

MARKET ABUSES

INSIDER TRADING MANIPULATION

MARKET INFORMATION
BASED BASED
MANIPULATION MANIPULATION

MARKET ABUSE DETECTIONE AND FAILURE

How TO DETECT A FAILURE?
THROUGH THE EXAM OF THE ELEMENTARY
COMPONENTS WHICH MAINLY AFFECT THE
PATTERN OF
A STOCK AND
WHICH
CHARACTERISE
THE TRADES MADE
BY THE
INTERMEDIARIES

MARCELLO MINENNA

CASE STUDY: POTENTIAL PROBABILISTIC DISGORGEMENT

Il CASE: DETERMINATION OF THE BAND
COMPARISON WITH MARKET PRICE

M.MINENNA

INSIDER TRADING, RETURN AND
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v 56 £ CONSOB

MARKET ABUSE PHENOMENON AND SUPERVISORY AUTHORITY
THE PROBLEM FOR THE SUPERVISORY
AUTHORITIES
Is:

THE REAL TIME IDENTIFICATION OF

MARKET ABUSE PHENOMENA

MARKET ABUSE
DETECTION

ey 3 2 CONSOB

MARKET ABUSE DETECTIONE AND FAILURE

THE ELEMENTARY COMPONENTS:

QUANTITIES

PRICES




MARKET ABUSE DETECTIONE AND FAILURE
How To EXAMINE THE ELEMENTARY
COMPONENTS IN ORDER TO DETECT A
FAILURE?

THE FINANCIAL  THE SUPERVISORY
LITERATURE EXPERIENCE

QUANTITATIVE MODELS

MARCELLO MINENNA

THE ALERTS’ GENERATION

STATIC AND DYNAMIC

CONCENTW

- M
PRICES ——

QUANTITIES

...IN ORDER TO IMPLEMENT MODELS WITH
PREDICTIVE CAPABILITIES WHICH ALLOW THE
IDENTIFICATION OF ABNORMAL MOVEMENTS IN THE
VARIABLE EXAMINED (SO-CALLED )

o 12 £ CONSOB

SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

THE S.A.1.VI.M: runcrionine

FOR EACH STOCK
LISTED <3 ALERT ENDORIHE
T PROCEDURE
MARKET

END OF THE ENFORCEMENT ACTIONS
PROCEDURE

TOOLS OF 2V LEVEL

ey 16 £2CONSOB

S.A.LVL.M. — THE CALIBRATION OF THE PROCEDURE

THE S.A.LVLM.:
THE CALIBRATION OF THE PROCEDURE

THE SET OF STOCKS AND OF THE RELATIVE
THE REFERENCE  OBSERVATION PERIODS HAS BEEN SELECTED
SAMPLE BY LOOKING AT THOSE CASES FOR WHICH
BOTH THE FAILURES AND THEIR REASONS

WERE KNOWN

THE STOCKS SELECTION (N.40) WAS ORIENTED BY:

+ THE PRESENCE OF AN INVESTIGATION CARRIED ON BY CONSOB;

* THE EXISTENCE OF A CONSOB SIGNALLING TO THE JUDICIAL AUTHORITY
REGARDING AN HYPOTHESIS OF MARKET ABUSE;

* THE LIQUIDITY OF THE STOCK;
* THE HISTORICAL VOLATILITY OF THE STOCK;
+ THE PRICE/EARNING RATIO OF THE STOCK;

* THE DIFFUSION/SPREADING OF THE STOCK ON THE MARKET.

e 20 £ CONSOB

THE QUANTITATIVE METHODS FOR THE ABUSE DETECTION

PRICES

THE FINANCIAL THE SUPERVISORY
LITERATURE EXPERIENCE

THE TRADING PRICES HAVE TO
avaen e e AV o RNG  ® STOCK RETURNS GENERALLY UNDERGO
e LI L A L o) SHARP CHANGES (FOR EXAMPLE AT MOMENT
e O L INSIDER INFORMATION IS DISCLOSED) OR
VEMENTS THAT CANNOT BE
ATTRIBUTED TO A MEANREVERTING TYPE
@ AUTOREGRESSIVE MODELS IN DISCRETE TIME oYNAMCIEoRIExALEE IR
CAPTURE BOTH THE MEAN REVERSION AND TR
THE MOMENTUM EFFECT COMPONENTS OF THE
RETURNS;

® THE PRESENCE OF ABNORMAL RETURNS IS DISCLOSED THROUGH AN ESTIMATION OF THE RETURNS
WHICH MAY BE REALYSED EMPLOYING DIFFUSIVE PROCESSES.

MARCELLO MINENNA

THE QUANTITATIVE METHODS FOR THE DETECTION

FINANCIAL REFERENCE
VARIABLE MODEL

MARCELLO MINENNA

SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

CONSTRUCTION OF THE S.A.l.VIL.M:
MAIN PROBLEMS

+ THE STOCKS LISTED ON THE MARKET ARE DIFFERENT AS REGARDS:
- LiquipiTy
+ SECTOR TO WHICH THEY BELONG
E

* THE MARKET IS CHARACTERISED BY MOMENTS OF BOOST/
“EUPHORY” OR OF “CRISIS” WHICH MAY BE GENERALIZED OR
BOUNDED TO SOME SECTORS (FOR EXAMPLE , THE 2000 BUBBLE ON TECHNOLOGY
)

THE TIME HORIZON FOR THE FAILURES ANALYSIS CANNOT BE TOO
LONG (FOR INSTANCE: A QUARTER, A SEMESTER , A YEAR) IN ORDER TO AVOID THE
RISK OF LOSING SENSITIVITY:

- CHANGES IN THE STRATEGIC AREA OF BUSINESS OF THE COMPANY;
- NEW LISTINGS

THE CONSTRUCTION OF THE TRIPWIRES AND OF THE ALGORITHM
WHICH PRODUCES THE WARNING NEEDS TO BE VALID OVER ALL THE
STOCKS AND TO PRESERVE THE ADEQUACY OF ITS PERFORMANCE

b 17 £:CONSOB

S.A.LVI.M. — THE CALIBRATION OF THE PROCEDURE

THE S.A.LVLM.:
THE CALIBRATION OF THE PROCEDURE

THE SET OF STOCKS AND OF THE RELATIVE
THE REFERENCE  OBSERVATION PERIODS HAS BEEN SELECTED
SAMPLE BY LOOKING AT THOSE CASES FOR WHICH
BOTH THE FAILURES AND THEIR REASONS
WERE KNOWN
THE SELECTION OF THE TIME HORIZONS (AVERAGE=20

MONTHS) WAS ORIENTED BY:

<« THE PERIOD OF THE INVESTIGATION
+ THE MOMENT IN WHICH THE STOCK WAS LISTED
« THE OPERATIONS OF M&A

« THE MOMENT OF THE STOCK DE-LISTING

MARCELLO MINENNA

THE QUANTITATIVE METHODS FOR THE ABUSE DETECTION

QUANTITIES

THE FINANCIAL LITERATURE AND THE
SUPERVISORY EXPERIENCE

®THE TRADED BY EACH ARE EXAMINED IN AN AGGREGATE WAY IN TERMS
OF DAILY TRADING VOLUMES ACCORDING TO AN AUTO-GRESSIVE SCHEME

® THE MARKET COMPOSITION IS ASSESSED THROUGH TWO LEVELS OF ANALYSIS:

» THE LEVEL OF OF THE THAT IS THE NUMBER OF
INTERMEDIARIES AND THEIR SHARES IN TERMS OF TRADING VOLUMES (SO-CALLED STATIC
CONCENTRATION);

THE EVOLUTION OF THE CONCENTRATION OF THE INTERMEDIARIES, THAT IS THE CHANGE OF

EACH INTERMEDIARY'S SHARE IN TERMS OF TRADING VOLUMES ON A GIVEN SECURITY (SO-
CALLED DYNAMIC CONCENTRATION).

MARCELLO MINENNA

THE STOCKS IN FAILURE AND THE SUPERVISORY WARNING GENERATION

THE JOINT READING OF THE RESULTS OF THE VARIOUS
ALERTS IDENTIFIES THE STOCKS FOR WHICH THERE IS A
FAILURE, WHICH BECOMES THE WARNING FOR THE CONSOB

MARCELLO MINENNA

SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

IL S.A.L.VL.M:
THE CHOICE OF THE MODELS

+ DEVELOPING THE MODELS FOR THE TRIPWIRES THROUGH
THE EMPLOYMENT OF DIFFUSIVE PROCESSES!:
THAT'S BECAUSE DIFFUSIVE PROCESSES EXPLOITING

SOME RESULTS OF THE STOCHASTIC LIMIT THEORY PROVE
TO BE:

+ EXTREMELY SUITABLE/PROPER
REPRESENTATION OF THE PHENOMENA

+ GOOD-PERFORMING EVEN WHEN THE NUMBER OF THE
OBSERVATIONS IS LOW

+«ABLE TO SIMPLIFY THE PROBLEMS CONCERNING THE
ESTIMATION AND THE STABILITY OF THE PARAI\:!EIEBS_

{2 CONSOB

MARCELLO MINENNA

S.A.LVLM. — THE CALIBRATION OF THE PROCEDURE

THE S.A.LVLM.:
THE CALIBRATION OF THE PROCEDURE

AIM: TO EXPLAIN THE FAILURES
OBSERVED IN THE REFERENCE
SAMPLE

THE REFERENCE
SAMPLE

(PROBLEM OF STOCHASTIC PROGRAMMING)

CHOICE OF THE DISCRETE PROCESS,!
ALERTS DERIVATION OF THE RELATIVE DIFFUSIVE
PROCESS AND ESTIMATION OF THE!
PARAMETERS FOR EACH FINANCIAL'
VARIABLE i

|
CHOICE OF THE ALGORITHM FOR THE!
IDENTIFICATION OF THE FAILURE ON THE!
STOCK, I.E. THE CONSOB WARNING :

WARNING

MARCELLO MINENNA 22

THE QUANTITATIVE METHODS FOR THE DETECTION

...HENCE, A MARKET ABUSE DETECTION
PROCEDURE ...

& “ ...REQUIRES THE

CONSOB CONTROL OF 4

FINANCIAL
VARIABLES!

* PRICES
##. +VOLUMES
* STATIC CONCENTRATION

*DYNAMIC CONCENTRATION

MARCELLO MINENNA 11 L

AUTOMATIC INTEGRATED SYSTEM FOR MARKETS SUPERVISION

THE S.A.l.VI.M: THE PROCEDURE FOR THE
MARKET ABUSE DETECTION = IMPLEMENTATION

CONSTRUCTION OF THE TRIPWIRES IN

ALERTS ORDER TO DETECT ABNORMAL
MOVEMENTS OF THE FINANCIAL
VARIABLES: SO-CALLED

DEFINITION OF THE ALGORITHM THAT - BY

WARNING READING THE ALERTS — IDENTIFIES ON A
DAILY BASIS THE STOCKS WHICH ENTAILS
SOME FAILURES, SO-CALLED

COMPREHENSION OF THE REASONS
SUPERVISORY UNDERLYING THE WARNING AND
ACTIVITY CONSEQUENT DECISIONS

e 15 {2 CONSOB

SAIVIM — THE CHOICE OF THE MODELS

FINANCIAL
VARIABLE

DIFFUSIVE
PROCESSES

(STOCHASTIC DIFFERENTIAL EQUATIONS)

MARCELLO MINENNA

THE QUANTITATIVE METHODS FOR THE DETECTION

THE S.A.l.VI.M. AND THE EMPIRICAL EVIDENCE:
MAIN RESULTS

+ ALL THE TRADING PERIODS HIGHLIGHTED AS CRITICAL IN
THE REPORTS FOR THE COMMISSION, SINCE RELATED TO
MARKET ABUSE PHENOMENA, HAVE BEEN DETECTED

+ MOREOVER HAVE BEEN HIGHLIGHTENED OTHER PERIODS
CHARACTERISED BY ONE OF THE FOLLOWING SITUATIONS!
- THE PRESENCE OF RUMORS ON THE MARKET, THAT IS OF NEWS
HAVING THE POTENTIAL TO BE PRICE SENSITIVE,
- THE EXISTENCE OF CONSIDERABLE CHANGES IN THE MOVEMENTS OF
THE FINANCIAL VARIABLES ANALYSED.




THE QUANTITATIVE METHODS FOR THE DETECTION

EMPIRICAL EVIDENCE:
SOME FIGURES

N° OF DAYS N° oF
EXAMINED WARNINGS

10.193 267

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

THE LOGARITHMIC TRANSFORMATION

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

1) 11I. THE STOCHASTIC INTERPRETATION

Let:
1
be D= [ =0, e d)
the first conditional moment
_1r 7 - 5
a (v 0= [ 0=00= T, (0 )
the second conditional moment

e z):%f =07, dy)

any moment of superior order V6 >0,Vi=1,2,....n

ey 32 £2CONSOB

B(R"

THE CONSTRUCTION OF THE ALERTS

3) II. THE STOCHASTIC INTERPRETATION

a continuous time process {R/
The re-scale of {R,, } {&'}

kh=0

defined on D,

=1 1)
D100 &) 2] t00)-m ’

F( )=exists

Kh<t<(k+1)h

{R,/’} is a jump chain defined by:

1. the jump time that happens at times J,, =kh ¥V k>0,

2. the holding time that has width (k + 1)z — kh for k > 0 where :
{RI'}={R,,} perkh <1< (k+1h

e 36 £ CONSOB

THE QUANTITATIVE METHODS FOR THE DETECTION

EMPIRICAL EVIDENCE:
SOME FIGURES

INFORMATIONAL REFERENCE OF THE WARNING

REPORT TO THE COMMISSION

CoNsoB NEws

BALANCE SHEET

INFORMATION ON THE NET

DATA ANALYSIS

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

1) I. THE PROCESS IN DISCRETE TIME: AR(1)

R =a+AR_ +6Z,

Zy~N(0.1)

R =Log(R)

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

2) I. THE 1ST RE-SCALING OF THE PROCESS:
THE k INTERVALS ARE DIVIDED INTO 1/h SUBINTERVALS WITH A
LENGTH h

R, - R(k—l)h =7,(1, = R(k—])h) + U\/ZZ/(

OR

Ry, _R(k—])h =70, — R(k—])h) +oZy,

Z N(OAR)

THE CONSTRUCTION OF THE ALERTS

4) 1. THE WEAK CONVERGENCE FOR /4 ()

Rth - Rrh—l =Y (,u - Rth—l) + OZzh

MARCELLO MINENNA

THE QUANTITATIVE METHODS FOR THE DETECTION

CONSTRUCTION OF THE ALERTS

* STATIC CONCENTRATION *RETURNS
*DYNAMIC CONCENTRATION *VOLUMES

CONSTRUCTION OF THE
INDICATOR

P— T
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THE CONSTRUCTION OF THE ALERTS

1) 1. THE AR(1) PROCESS IN DIFFERENTIAL TERMS

by defining A=1-y e =y -

R —R_ =y(n—-R_)+6Z,
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THE CONSTRUCTION OF THE ALERTS

2) Il. THE STOCHASTIC INTERPRETATION

The re-scale of the discrete time process {RA }‘ 0

anew discrete time Markov process {R,, }M o

with respect to the filtration {:‘A/rh o

1. the initial probability v, (-),
2. the transition probability II, ,(-,-)

both defined on (&!,B(R!))
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4) 1. THE WEAK CONVERGENCE FOR /1 ‘L (0]

R' =R, =7 (n—R!)+0Z/

IN OTHER WORDS...

WE ARE GOING TO FIND A PROBABILISTIC
RELATIONSHIP THAT WILL ALLOW TO INFER A-PRIOR/
SOME INFORMATION ON THE PROBABILITY DENSITY
FUNCTION OF THE STOCHASTIC PROCESS

THE CONSTRUCTION OF THE ALERTS

THE PRICE ALERT

7 LOGICAL AND COMPUTATIONAL STEPS

EMPLOYMENT OF AN
AUTO-REGRESSIVE SCHEME
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THE CONSTRUCTION OF THE ALERTS

1) 11l. THE STOCHASTIC INTERPRETATION

(,3,P)
{R.},., adiscrete Markov process with respect to the filtration {3, },_,

where R : Q— R'.

1. the initial distribution v,(-)
2. the transition probability II, , (-,-)

both defined on (R!,B(R!))

THE CONSTRUCTION OF THE ALERTS

3) I. THE 2ND RE-SCALING OF THE PROCESS:
IT IS DEFINED THE PROCESS IN THE SKOROHOD SPACE

R:h - Rth—l =7, (p— Rrh—] )+ UZzh
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THE CONSTRUCTION OF THE ALERTS

4) 1. THE WEAK CONVERGENCE FOR /{0

THE CONVERGENCY THEOREM

STROOCK, D.W. E VARADHAN S.R.S. (1979)
Mut Pi

SPRINGER VERLAG, BERLIN.




THE CONSTRUCTION OF THE ALERTS

THE CONVERGENCY THEOREM

the sequence {R,”} weakly converges for / | 0 to the process
{R,} which has a unique distribution and is characterised by the
following stochastic differential equation:
dR, = b(x, Ddt+o(x, t)dW,
i
il. lml ¢ s(x,)=0

3 I’,T b, (x,1) = b(x,t)

o ]/iwa,,(x,l):a(.\‘,t)

. o(x,1) =Ja(x,1)
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THE CONSTRUCTION OF THE ALERTS

6) I. THE DISCRETE VS CONTINUOUS TIME
RELATIONSHIP AND THE PARAMETERS
ESTIMATION

THE PROCESS AR(1) SPECIFICATION ALLOWS TO AVOID NUMERICAL PROCEDURES

R —R_=y(n—R,_)+6Z,

EMPLOYMENT
OF THE SDE
PROPERTIES

dR = q(u—R)di +odW,
T # £2CONSOB

THE CONSTRUCTION OF THE ALERTS

7) THE DETECTION OF THE ABNORMAL PATTERN
FORTHE F.V.

LA NORMALITY PREDICTION INTERVAL

=z, [T=e™) + (R~ pe” <
V2

P <R, <

1+ =

2
<u+z, [T (-e ) + (R, — w)e?
2q
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THE CONSTRUCTION OF THE ALERTS

THE MODELS IN DISCRETE AND IN CONTINUOUS TIME

Qk _Qk—] = _ka—l + &Zk

dQ, =—00Q,dt + odW,

THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

4) 1. THE WEAK CONVERGENCE FOR /{0

R/h - R/I:l =Y (n— RL )+ O'Z/h

4) 1ll. THE WEAK CONVERGENCE FOR h l« 0

R —R_,=y(n—-R,_)+6Z,

THE CONVERCENCY THEOREM

LM 40
h

ligl%(u 7()(,"))3 +30%y, (n—x7) 2o

lim 3 (1= X/) = b(x.)

dR, =q(u—X,)dt + cdW,

1i{11%f(;1 - X'y +0o’ ia(x,t)

hl0
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THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

6) Il. THE DISCRETE VS CONTINUOUS TIME
RELATIONSHIP AND THE PARAMETERS

6) Ill. THE DISCRETE VS CONTINUOUS TIME
RELATIONSHIP AND THE PARAMETERS

ESTIMATION ESTIMATION
(THE IMPOSING OF THE EQUALITY BETWEEN THE FIRST AND THE _ = =
SECOND CONDITIONAL MOMENTS) RI. - Rk—l - (1 -e ) s (e - ]) . RAfl +

2
R —R_=(1-e")-u+(’-1)-R_ + 6—(1 —e™)Z, REGRESSION
2q ANALYSIS

R -R =a+bR_ +¢,

R o me— . -
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THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

THE ALERT ACTIVATION

EXAMPLE: THE PRICE/RETURN ALERT

R /\ ALERT

THE VOLUME ALERT

7 LOGICAL AND COMPUTATIONAL STEPS

LA \/
Y
RAW DATA EXAMINED ACCORDING TO AN
AUTOCORRELATION SCHEME

THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

THE SPECIFIED DISCRETE PROCESS AND
THE PARAMETERS ESTIMATION

2

THE NORMALITY PREDICTION INTERVAL

z%4 %(1 —e’zy) + Q,e’y <

0=log(b+1)" e <

=Y =

o’
<u+ 9 -y +0e?
7 2%1 2'9( e )+ 0e

0. -9 =(? D0+

INFRA-MONTHLY ANALYSIS

THE CONSTRUCTION OF THE ALERTS

5) THE SDE PROPERTIES
(ORNSTEIN-UHLENBECK ARITHMETIC PROCESS)

R ~N|(R_ —u)e

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

6) IV. THE DISCRETE VS CONTINUOUS TIME
RELATIONSHIP AND THE PARAMETERS
ESTIMATION ~

a

5

q= log(l; +1)"

2

k=15 INFRA-MONTHLY ANALYSIS
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THE CONSTRUCTION OF THE ALERTS

THE RAW DATA

0,=2 A +V ()

A= purchases
V = sales

j denotes the intermediary

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

THE ALERTS ON THE CONCENTRATION

DEFINITION OF A SYNTHETIC INDICATOR

DATA EXAMINED ACCORDING TO A
AUTOCORRELATION SCHEME
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STATIC CONCENTRATION

ENTROPY INDEX

_1:(0mY
i’l,; /u/

(C]

t

WHERE
20.0)

n,

00)=30.0) m=
G

11, 1S THE NUMBER OF INTERMEDIARIES PRESENT ON THE MARKET ATTIME

0,(i), i =1,...,7, ARETHE QUANTITIES TRADED BYTHE i* INTERMEDIARY ATTIME
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THE CONSTRUCTION OF THE ALERTS

STATIC CONCENTRATION

THE ALERT’S GENERATION

AT LEAST
ONE OF THE
THREE PRE-

ALERTS
PRODUCES
1 ALERT

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION

THE PRE-ALERTS

QUANTITIES
NET SOLD

) ' TURNOVER )
9 :ZA(I) 0= 40y < :ZV(i)

QUANTITIES
BOUGHT
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THE QUANTITATIVE METHODS FOR THE DETECTION

CONSTRUCTION OF THE ALGORITHM
FOR THE GENERATION OF THE WARNING

R

AT LEAST
0, THREE OF
S PR WARNING
ALERTS
GENERATE
THE

t
! WARNING

(C)
Y
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THE CONSTRUCTION OF THE ALERTS

STATIC CONCENTRATION

CONSIDERATION/ REMARK:

©® THE NEED TO CAPTURE NOT ONLY THE MOVEMENT IN THE
VARIABLE FOR THE TOTAL TURNOVER OF THE MARKET
BUT ALSO THE POSSIBLE DIRECTIONS TAKEN BY
INDIVIDUAL INTERMEDIARIES AND, HENCE THE MARKET,
REQUIRES THE DEFINITION OF 3 DIFFERENTS PRE-ALERTS

P— T
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THE CONSTRUCTION OF THE ALERTS

STATIC CONCENTRATION

CONSIDERATION/ REMARK:

® THROUGH SOME EASY MATHEMATICAL STEPS/PASSAGES
IT IS POSSIBLE TO IDENTIFY THE INTERMEDIARIES WHO
GENERATED THE ALERT

MARCELLO MINENNA

THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION

SEE THE TECHNICAL NOTE FOR THE COMPLETE
DESCRIPTION OF THE MATHEMATICS ON:

e THE MODELS IN DISCRETE AND IN CONTINUOUS TIME

e THE SPECIFIED DISCRETE PROCESS AND THE
PARAMETERS ESTIMATION

® THE NORMALITY PREDICTION INTERVAL

MARCELLO MINENNA

MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

THE SOFTWARE IMPLEMENTATION OF THIS
PROCEDURE OF MARKET ABUSE DETECTION
REPRESENTS!:

ﬁ:;'
CONSOB

SYSTEM FOR MARKET
SURVEILLANCE

(S.A.LVL.M.)
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THE CONSTRUCTION OF THE ALERTS

STATIC CONCENTRATION

THE PRE-ALERTS

QUANTITIES QUANTITIES
BOUGHT GROSS TURNOVER SoLD

9'=240 o _Super 22O
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THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION

DISSIMILARITY INDEX

g

WHERE

0,()=0,() -0, ()
i, =n:0,(i)#0
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THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION
THE ALERT’S GENERATION
AT LEAST
ONE OF THE
THREE PRE-
ALERTS

PRODUCES
1 ALERT
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MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.L.VL.M.

ANALYSIS OF THE WARNINGS GENERATION OF
S.A.LVLM.

COMPARISON BETWEEN SAIVIM AND A STANDARD
ECONOMETRIC PROCEDURE

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004
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STATIC CONCENTRATION

SEE THE TECHNICAL NOTE FOR THE COMPLETE
DESCRIPTION OF THE MATHEMATICS ON:

e THE MODELS IN DISCRETE AND IN CONTINUOUS TIME

o THE SPECIFIED DISCRETE PROCESS AND THE
PARAMETERS ESTIMATION

® THE NORMALITY PREDICTION INTERVAL
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THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION

CONSIDERATION/ REMARK:

THE NEED TO CAPTURE NOT ONLY THE MOVEMENT IN THE
VARIABLE FOR THE TOTAL TURNOVER OF THE MARKET
BUT ALSO THE POSSIBLE DIRECTIONS TAKEN BY
INDIVIDUAL INTERMEDIARIES AND, HENCE THE MARKET,
REQUIRES THE DEFINITION OF 3 DIFFERENTS PRE-ALERTS
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THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION
CONSIDERATION/ REMARK:

® THROUGH SOME EASY MATHEMATICAL STEPS/PASSAGES
IT IS POSSIBLE TO IDENTIFY/SPOT THE INTERMEDIARIES
WHO GENERATED THE ALERT
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MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.l.VI.M.

ANALYSIS OF THE WARNINGS GENERATION OF
S.A.LLVL.M.

COMPARISON BETWEEN SAIVIM AND A STANDARD
ECONOMETRIC PROCEDURE

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004




EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.l.VI.M.

ADAPTIVE CAPABILITY
WEAK CONVERGENCY OF DISCRETE TIME PROCESSES

INTO CONTINUOUS TIME TREATABLE STOCHASTIC
DIFFERENTIAL EQUATIONS

CONSISTENT BRIDGE BETWEEN THE DISCRETE AND
THE CONTINUOUS TIME PROCESS PARAMETERS

SHORT TIME — SERIES DATA SET

MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.L.VI.M.

ANALYSIS OF THE WARNINGS GENERATION OF
S.A.LLVI.M.

COMPARISON BETWEEN SAIVIM AND A STANDARD
ECONOMETRIC PROCEDURE

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004

COMPARISON BETWEEN SAIVIM AND A STANDARD ECONOMETRIC PROCEDURE

SAMPLE OF 22 MARKET ABUSE CASES

PRb ABILISTIC
i

VIM.
—/

ECONOMETRIC

DAILY ESTIMATE OF THE
ABNORMAL RETURNS,
CONDUCTED THROUGH THE
AR(1) PROCESS, ADOPTING AN
HYPOTHESIS TESTING WITH A
TYPE | ERROR OF 1%,

MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.L.VI.M.

ANALYSIS OF THE WARNINGS GENERATION OF
S.A.LVL.M.

COMPARISON BETWEEN SAIVIM AND A STANDARD
ECONOMETRIC PROCEDURE

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.l.VI.M.

ADAPTIVE CAPABILITY
WEAK CONVERGENCY OF DISCRETE TIME PROCESSES

INTO CONTINUOUS TIME TREATABLE STOCHASTIC
DIFFERENTIAL EQUATIONS

CONSISTENT BRIDGE BETWEEN THE DISCRETE AND
THE CONTINUOUS TIME PROCESS PARAMETERS

SHORT TIME — SERIES DATA SET

EMPIRICAL RESULTS

ANALYSIS OF THE WARNINGS GENERATION OF S.A.L.VI.M.
WARNIGS GENERATED IN AVERAGE OVER 1 YEAR

1.800 WARNIGS FOR 270 LISTED SECURITIES ON THE
ITALIAN STOCK EXCHANGE

REMARKS

1 CASE
TO BE
INVESTIGATED

1 WARNING
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COMPARISON BETWEEN SAIVIM AND A STANDARD ECONOMETRIC PROCEDURE

SAMPLE OF 22 MARKET ABUSE CASES

R—
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EMPIRICAL RESULTS

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004

2.200 DATA REQUESTS AND INTERVIEWS

500 SUBJECTS INVOLVED IN A MARKET ABUSE
HYPOTHESES

80 REPORTS TO THE JUDICIAL AUTHORITIES WITH A
MARKET ABUSE HYPOTHESES

40 REPORTS WITHOUT A MARKET ABUSE
HYPOTHESES FINALYSED TO THE DISMISSAL OF THE
CASE INVESTIGATED

EMPIRICAL RESULTS - SUMMARY OF THE KEY-FEATURES OF S.A.L.VL.M.

ADAPTIVE CAPABILITY - INTUITION

... DISCARDS ECHO ....CAPTURES THE BEGINNING AND
SIGNAL IN THE ENDING OF THE MARKET
SUCCESSIVE DAYS MICRO-STRUCTURAL ISSUE.

ALERT ON A

...ADAPTS ITS FORECASTS GIVEN DAY
TO THE ALERT
INFORMATION
THE PROCEDURE
INCORPORATES
THE ALERT

... WIDENS ITS INFORMATION

PREDICTION BANDS
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EMPIRICAL RESULTS - ANALYSIS OF THE WARNINGS GENERATION OF S.A.LVLM.

ITALIAN LISTED SECURITIES IN RELATION WITH THE
WARNINGS GENERATED BY THE PROCEDURE.

n° warning
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COMPARISON BETWEEN SAIVIM AND A STANDARD ECONOMETRIC PROCEDURE
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THE PROBABILISTIC PROCEDURE
FOR MARKET ABUSES
DETECTION
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EMPIRICAL RESULTS - SUMMARY OF THE KEY-FEATURES OF S.A.L.VL.|

ADAPTIVE CAPABILITY - INTUITION
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MARKET ABUSE PHENOMENA AND SUPERVISORY AUTHORITY

EMPIRICAL RESULTS

SUMMARY OF THE KEY-FEATURES OF S.A.L.VI.M.

ANALYSIS OF THE WARNINGS GENERATION OF
S.A.L.LVL.M.

COMPARISON BETWEEN SAIVIM AND A STANDARD
ECONOMETRIC PROCEDURE

CONSOB MARKET ABUSE INVESTIGATIONS
PERIOD 2000-2004

RESULTS - SAMPLE OF MARKET ABUSE CASES DETECTED BY SAIVIM
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