MARKET ABUSE PHENOMENON: DEFINITION

CONSO COoMMISSIONE NAZIONALE
\¢ PER LE SOCIETA' E LA BORsA

MARKET ABUSES

A QUANTITATIVE APPROACH

TO DETECT MARKET ABUSES:

THE SURVEILLANCE AUTOMATIC
INTEGRATED SYSTEM (SAIS)

INSIDER TRADING MANIPULATION

MARKET INFORMATION
BASED BASED
MANIPULATION MANIPULATION
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MARKET ABUSE PHENOMENON AND SUPERVISORY AUTHORITY MARKET ABUSE PHENOMENON AND SUPERVISORY AUTHORITY

THE PROBLEM FOR THE SUPERVISORY
AUTHORITIES
IS:

THE REAL TIME IDENTIFICATION OF

MARKET ABUSE PHENOMENA

MARKET ABUSE
DETECTION
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MARKET ABUSE DETECTION AND FAILURE

...THAT’S BECAUSE...

FAILURE

PARTICULAR
OCCURRENCE/EVE
NT REFERRED TO A

SPECIFIC STOCK
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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)
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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
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MARKET ABUSE DETECTIONE AND FAILURE

THE ELEMENTARY COMPONENTS:

QUANTITIES
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PRICES

THE QUANTITATIVE METHODS FOR THE ABUSE DETECTION

PRICES

THE FINANCIAL
LITERATURE

@ THE TRADING PRICES HAVE TO BE
ANALYSED IN TERMS OF RETURNS,
THROUGH THE STUDY OF THE DYNAMICS OF
THE LOGARITHM OF THE PRICE;

@ AUTO-REGRESSIVE MODELS IN DISCRETE TIME
CAPTURE BOTH THE MEAN REVERSION AND
THE MOMENTUM EFFECT COMPONENTS OF THE
RETURNS;

THE SUPERVISORY
EXPERIENCE

@® STOCK RETURNS GENERALLY UNDERGO
SHARP CHANGES (FOR EXAMPLE AT MOMENT
INSIDER INFORMATION IS DISCLOSED) OR
SHOW MOVEMENTS THAT CANNOT BE
ATTRIBUTED TO A MEAN-REVERTING TYPE
DYNAMIC (FOR EXAMPLE IN THE PRESENCE
OF MANIPULATION);

® THE PRESENCE OF ABNORMAL RETURNS IS DISCLOSED THROUGH AN ESTIMATION OF THE RETURNS
'WHICH MAY BE REALYSED EMPLOYING DIFFUSIVE PROCESSES
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THE QUANTITATIVE METHODS FOR THE DETECTION

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

...REQUIRES THE
CONTROL OF 4
FINANCIAL
VARIABLES:

*PRICES
*VOLUMES

* STATIC CONCENTRATION

* DYNAMIC CONCENTRATION
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MARKET ABUSE DETECTIONE AND FAILURE

How 1O EXAMINE THE ELEMENTARY
COMPONENTS IN ORDER TO DETECT A
FAILURE?

THE FINANCIAL
LITERATURE

THE SUPERVISORY
EXPERIENCE

QUANTITATIVE MODELS
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THE QUANTITATIVE METHODS FOR THE ABUSE DETECTION

QUANTITIES

THE FINANCIAL LITERATURE AND THE
SUPERVISORY EXPERIENCE

@ THE QUANTITIES TRADED BY EACH INTERMEDIARY 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!:

m THE LEVEL OF CONCENTRATION OF THE INTERMEDIARIES, 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).
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THE ALERTS’ GENERATION

STATIC AND DYNAMIC

CONCENTIﬂN
7 A
[

QUANTITIES
PRICES

...IN ORDER TO IMPLEMENT MODELS WITH
PREDICTIVE CAPABILITIES WHICH ALLOW THE
IDENTIFICATION OF ABNORMAL MOVEMENTS IN THE

VARIABLE EXAMINED (SO-CALLED
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THE QUANTITATIVE METHODS FOR THE DETECTION

REFERENCE
MODEL

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

WARNING

COMPREHENSION OF THE REASONS
UNDERLYING THE WARNING AND
CONSEQUENT DECISIONS

SUPERVISORY
ACTIVITY
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SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

CONSTRUCTION OF THE S.A.l.V1.M:
MAIN PROBLEMS

THE STOCKS LISTED ON THE MARKET ARE DIFFERENT AS REGARDS:

- LiQuiDITY

- SECTOR TO WHICH THEY BELONG

- P/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
STOCKS)
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
OVER TIME
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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
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SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

THE S.A.l.VI.M: runcTionine

FOR EACH STOCK
LISTED <3 ALERT

END OF THE

ON THE PROCEDURE
MARKET )

%,
;
%,

END OF THE
PROCEDURE

ENFORCEMENT ACTIONS

TooLs OoF 2NP LEVEL
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SAIVIM — THE CONSOB PROCEDURE FOR THE MARKET ABUSE DETECTION

IL S.A.L.VI.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 FOR THE
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 PARAMETERS

CONSO




SAIVIM — THE CHOICE OF THE MODELS

DIFFUSIVE
PROCESSES

(STOCHASTIC DIFFERENTIAL EQUATIONS)

FINANCIAL
VARIABLE
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S.A.l.VI.M. — THE CALIBRATION OF THE PROCEDURE

THE S.A.L.VI.M.:
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
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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.
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S.A.l.VI.M. — THE CALIBRATION OF THE PROCEDURE

THE S.A.L.VI.M.:
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.26) 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.
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S.A.l.VI.M. — THE CALIBRATION OF THE PROCEDURE

THE S.A.L.VI.M.:
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,
DERIVATION OF THE RELATIVE DIFFUSIVE
PROCESS AND ESTIMATION OF THE
PARAMETERS FOR EACH FINANCIAL
VARIABLE

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

ALERTS

WARNING
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THE QUANTITATIVE METHODS FOR THE DETECTION

EMPIRICAL EVIDENCE:
SOME NUMBERS

N° OF DAYS N° OoF
EXAMINED WARNINGS

10.193 267
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THE QUANTITATIVE METHODS FOR THE DETECTION

EMPIRICAL EVIDENCE:
SOME NUMBERS

INFORMATIONAL REFERENCE OF THE WARNING

REPORT TO THE COMMISSION

CoNsoOB NEws

BALANCE SHEET

INFORMATION ON THE NET

DATA ANALYSIS
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THE CONSTRUCTION OF THE ALERTS

THE PRICE ALERT

6 LOGICAL AND COMPUTATIONAL STEPS

EMPLOYMENT OF AN AUTO-REGRESSIVE
MODEL APPLIED TO THE LOGARITHMIC
TRANSFORMATION OF THE PRICES
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THE CONSTRUCTION OF THE ALERTS

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

R =a+AR_,+6Z,

Zp~N(0,1)

R, =Log(R)

B is the stock price observed at time k
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THE QUANTITATIVE METHODS FOR THE DETECTION

CONSTRUCTION OF THE ALERTS

* STATIC CONCENTRATION * RETURNS
* DYNAMIC CONCENTRATION * VOLUMES

CONSTRUCTION OF THE
INDICATOR
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THE CONSTRUCTION OF THE ALERTS

THE LOGARITHMIC TRANSFORMATION
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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 - 1

R -R_ =y-(n-R_)+0Z
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THE CONSTRUCTION OF THE ALERTS

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

Rkh o R(k_1)h =7 (77h - R(k_1)h) + O-\/ZZk
Ry, =Ry = 70— Ry + 02,

Z,~N(0/h)
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THE CONSTRUCTION OF THE ALERTS

4) THE SDE PROPERTIES
(ORNSTEIN-UHLENBECK ARITHMETIC PROCESS)
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THE CONSTRUCTION OF THE ALERTS

5) 1I. THE RELATION DISCRETE VERSUS
CONTINUOUS TIME AND THE ESTIMATION OF
THE PARAMETERS

(IMPOSING THE EQUALITY BETWEEN THE FIRST AND THE SECOND

CONDITIONAL MOMENTS)

R —-R_ =(1-e")-pu+(’-1)-R_+
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THE CONSTRUCTION OF THE ALERTS

3) THE WEAK CONVERGENCE FOR /| ()

Ry = R =7, (17, = R(k—l)h) +oR,,

LiMpl0

dR =q(u—R)dt+ocdW,
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THE CONSTRUCTION OF THE ALERTS

5) I. THE RELATION DISCRETE VERSUS
CONTINUOUS AND THE ESTIMATION OF THE
PARAMETERS

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

R —R_ =y(n—R_)+ &Zk

EMPLOYMENT
OF THE SDE
PROPERTIES

dR =q(u—R)dt +odW,
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THE CONSTRUCTION OF THE ALERTS

5) 1ll. THE RELATION DISCRETE VERSUS
CONTINUOUS TIME AND THE ESTIMATION OF
THE PARAMETERS

R, —R,, =(1-e’)-u+(e”’ -)-R_ +

REGRESSION
ANALYSIS

R.—R_ =a+bR_ +¢,
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THE CONSTRUCTION OF THE ALERTS

5) Iv. THE RELATION DISCRETE VERSUS

CONTINUOUS TIMEAND THE ESTIMATION OF

THE PARAMETERS
e a
b

q= log(lA) +1)"
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THE CONSTRUCTION OF THE ALERTS

THE ALERT ACTIVATION

EXAMPLE: THE PRICE/RETURN ALERT

R ALERT
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THE CONSTRUCTION OF THE ALERTS

THE RAW DATA

0, =2 AN +V ()

A= purchases
V = sales

J denotes the intermediary
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THE CONSTRUCTION OF THE ALERTS

6) THE DETECTION OF THE ABNORMAL PATTERN

FOR THE F.V:

THE NORMALITY PREDICTION INTERVAL

2

M=z, (zj—q(l —e ) +(R —p)e? <

2
<R_ <

t+1 —

2
<u+z, |Z—(1-e)+ (R — p)e
2\ 2¢
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THE CONSTRUCTION OF THE ALERTS

THE VOLUME ALERT

6 LOGICAL AND COMPUTATIONAL STEPS

RAwW DATA EXAMINED ACCORDING
AUTOCORRELATION SCHEME
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THE CONSTRUCTION OF THE ALERTS

TO AN

HE MODELS IN DISCRETE AND IN CONTINUOUS TIMHE

0, -0.,=79.,+0Z,

dQ, =—00Qdt + odW,
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THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

THE SPECIFIED DISCRETE PROCESS AND
THE PARAMETERS ESTIMATION THE NORMALITY PREDICTION INTERVAL

2
0,-0.,= (eﬂg -0, + i(l _eizg)zk o’ . _
\ 20 Z, E(1—e”)+Q,e“’s

O=Ilog(b+1)" <0, <
2
<u+z, ;—9(1—6’29) +0e”
2

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

STATIC CONCENTRATION
THE ALERTS ON THE CONCENTRATION i —

A a
1 & 03)
DEFINITION OF A SYNTHETIC INDICATOR ®z - Z
nt i=1 Ith
WHERE
-, >0,6)

DATA EXAMINED ACCORDING Q,(i):;Q,,s(i) U ==
AUTOCORRELATION SCHEME

n,
}’ll IS THE NUMBER OF INTERMEDIARIES PRESENT ON THE MARKET AT TIME t

Q[ (i)’ i = 1’ ceey n[ ARE THE QUANTITIES TRADED BY THE i INTERMEDIARY AT TIME t
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THE CONSTRUCTION OF THE ALERTS THE CONSTRUCTION OF THE ALERTS

ST A I ON STATIC CONCENTRATION

CONSIDERATION/ REMARK: THE PRE-ALERTS

e 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- QUANTITIES QUANTITIES
ALERTS BOUGHT GROSS TURNOVER SoLD

0= A() o =270

0, =2 AD)+V (i)
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THE CONSTRUCTION OF THE ALERTS

STATIC 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

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
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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

STATIC CONCENTRATION
THE ALERT’S GENERATION

AT LEAST
ONE OF THE
THREE PRE-

ALERTS
PRODUCES
1 ALERT
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THE CONSTRUCTION OF THE ALERTS

DYNAMIC CONCENTRATION

DISSIMILARITY INDEX

b4

t

WHERE

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

DYNAMIC CONCENTRATION

THE PRE-ALERTS

QUANTITIES
NET SOLD

TURNOVER
0,=2,4() -V ()

QUANTITIES
BOUGHT

Q' =Y 4)

0/ =2 V()
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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
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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

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

FR

CONSOB

CoMMISSIONE NAZIONALE
PER LE SOCIETA E LA Borsa

AUTOMATIC INTEGRATED
SYSTEM FOR MARKET
SURVEILLANCE
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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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THE QUANTITATIVE METHODS FOR THE DETECTION

CONSTRUCTION OF THE ALGORITHM
FOR THE GENERATION OF THE WARNING

R

4
AT LEAST

Q THREE OF
THE FOUR
@t ALERTS
GENERATE
t

WARNING

Y THE WARNING
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