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Insider Trading, Abnormal 

Return and Preferential 

Information:

Supervising Through a 

Probabilistic Model
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Market Abuse: Insider Trading

Abuse of Information in the Market :

- Private (Non Public)

- Price Sensitive

Definition: 

Insider

Purchase
Information

Announcement

Time

P
r
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c

e

M.Minenna 3

Supervision System on Insider 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

M.Minenna 4

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

Computation of the 

profit Gained by the 

Insider 

i.e.

the Disgorgement

Supervision System on Insider Trading
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- Actual Disgorgement

- Potential Disgorgement

o Deterministic

o Econometric

o Probabilistic

Methods:

Disgorgement Computation
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Actual Disgorgement

Value of the Insider Closed Position

–

Value of the Insider Open Position

Disgorgement Computation

M.Minenna 7

• Applicability to all Insider Trading 

investigation cases

ex. The insider does not close the position

Issues:

Actual Disgorgement
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Potential Deterministic

Disgorgement

Post-News Price x Quantity of Insider

Open Position

–

Insider Open Position

Disgorgement Computation
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• 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

Issues:

Potential Deterministic Disgorgement
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Econometric Method for the 

Computation of the Disgorgement

event

Analysis

studies

Disgorgement Computation
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Event Studies Analysis

Quantification of the Event impact 

on the stock market value

Goals:

Potential Econometric Disgorgement
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1) General Case Analysis:

Definition of 2 time horizons : � and �

Steps of the Methodology: 4
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Potential Econometric Disgorgement
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2.I) Analysis of Stock and market index

Returns in time period �
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2.II) Market Model in time period �
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Potential Econometric Disgorgement
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– Regression Coefficients and T statistic on 

coefficients

– Graphical Tests: residual Plot, qqplot, 

Residuals vs fit, Recursive beta

– Numerical Tests: Breush - Pagan, Levene

– …….

2.III) Statistical Tests of the Robustness of the

regression

Potential Econometric Disgorgement
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3.I) Stock and market index Return Analysis

in time period �
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3.II) Identification of Abnormal Return

Market Index ReturnsMarket Index Returns
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3.III) Statistical Test of the Effective 

return Abnormality

Computation of the Cumulative Abnormal 

Return
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R
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Potential Econometric Disgorgement
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4) Computation of the  Disgorgement

Value of Insider Open position

x

Abnormal Return

Potential Econometric Disgorgement
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Econometric Method for the 

Computation of the Disgorgement

Issues Considerations

Potential Econometric Disgorgement
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Econometric Method for the 

Computation of the Disgorgement

Issues Considerations

Issues

Potential Econometric Disgorgement
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1. Applicability to all Insider Trading 

investigation cases :

o Wideness of �
o Data set Availability

o Time series discontinuity

o rumors

o …………

2. Market Index statistically Robust

o Endogenous regression

o Existence of the Index

o …….

3. Robustness of the regression

o Temporal stability of the Parameters

o non – stationarity of the Time Series

o …….

Potential Econometric Disgorgement: Issues
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Metodo Econometrico per il

calcolo del Disgorgement

Issues Considerations

Considerations

Potential Econometric Disgorgement
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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

Pot. Econometric Disgorgement: Considerations

M.Minenna 25

Disgorgement Computation

Probabilistic 

Method for 

Disgorgement 

Computation
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Potential Probabilistic Disgorgement

Steps of the Methodology: 4

1) General Case Analysis:

Definition of 2 time horizons : � and �

��= period in which the insider opens 

his position on the stock

��=  period after the disclosure of the

Preferential information
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2.I)Definition of the Probabilistic Model
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M.Minenna 29

2.II) Definition of the Probabilistic Model

In period �

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 Probabilistic Disgorgement
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3.I) Definition of a Price  Fluctuation

Band in period �
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Describe the stock price Trend without the Information

Potential Probabilistic Disgorgement
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Potential Probabilistic Disgorgement
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3.II) Stock Price after the Disclosure 

of the Preferential Information
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4) Disgorgement Computation
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Potential Probabilistic Disgorgement
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Probabilistic Method for the

Disgorgement Computation

Advantages Considerations

Potential Probabilistic Disgorgement
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Probabilistic Method for the

Disgorgement Computation

Advantages Considerations

Advantages

Potential Probabilistic Disgorgement
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Pot. Probabilistic Disgorgement: Advantages

1. Applicability to all Insider Trading 

investigation cases:

• It is not affected by the Stock Liquidity

• It is not influenced by the Discontinuity of the Time 

Series

• It is 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
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Probabilistic Method for the

Disgorgement Computation

Advantages Considerations

Considerations

Potential Probabilistic Disgorgement
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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 �

Pot. Probabilistic Disgorgement: Considerations
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Disgorgement Computation

Empirical case

Comparison of different Methodologies

Insider Trading Investigation related 

to the conversion of Preferential

shares into ordinary ones

Analysis of 2 different Insider 

Disgorgements
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Board Decision of Converting the

Preferential shares into Ordinary 

ones with an adjustment of 1 €.

Disgorgement Computation: Empirical Case

Price Sensitive Event:
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Disgorgement Computation: Empirical Case

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 €

Quantitative Information
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Stock Price Trend
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1
st

Insider 124.000 €479.000 € 2
nd

Insider

Problems

I Case:  Purchases and sales far from the 

disclosure of the Information

II Case: Partial Sales before the Disclosure 

of the information

Disgorgement Computation: Empirical Case

Actual Disgorgement
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Case Study: Potential Econometric Disgorgement

Definition of 2 time horizons : � and  �

55

66

77

88

99

1010

1111

1212

22 --
Ja

n
Ja

n --
9898

800800

900900

10001000

11001100

12001200

13001300

14001400

15001500

16001600

17001700

18001800

2626
-- J

anJa
n --

9898

1616
-- F

ebFe
b --

9898

99 --
M

ar
M

ar
-- 9

898

3030
-- M

ar
M

ar
-- 9

898

2121
-- A

pr
A

pr
-- 9

898

1313
-- M

ay
M

ay
-- 9

898

33 --
Ju

n
Ju

n --
9898

2424
-- J

unJu
n --

9898

1515
-- J

ulJu
l -- 9

898

55 --
A

go
A

go
-- 9

898
2626

-- A
go

A
go

-- 9
898

1616
-- S

etSe
t -- 9

898

77 --
O

ct
O

ct
-- 9

898

2828
-- O

ct
O

ct
-- 9

898

2828
-- O

ct
O

ct
-- 9

898

1818
-- N

ov
N

ov
-- 9

898

1010
-- D

ic
D

ic
-- 9

898

77 --
Ja

n
Ja

n --
9999

2828
-- J

anJa
n --

9999

1818
-- F

ebFe
b --

9999

1111
-- M

a r
M

ar
-- 9

999
11 --

A
pr

A
pr

-- 9
999

2626
-- A

pr
A

pr
-- 9

999

�
�

Market IndexMarket Index

StockStock

P
r

i
c

e

TimeTime

M.Minenna 45

0.10 0.12 0.14

0.08
0.10

0.12
0.14

0.16

Stock and market index Return Analysis 

in time period �

S
to

c
k

 r
e

tu
r

n
S

to
c

k
 r

e
tu

r
n

Market Index returnMarket Index return

Case Study: Potential Econometric Disgorgement
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Case Study: Potential Econometric Disgorgement

Abnormal Return
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I case: determination of the band
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I case: Comparison to Market Price
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ProbabilisticEconometric

I case

80.629 €

606.000 €

194.000 €

545.803 €

Comparison of  the three Methodologies

II case 124.000 €

479.000 €

Actual

Disgorgement Computation: Empirical Case
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ProbabilisticEconometric

I case

80.629 €

606.000 €

194.000 €

545.803 €

Comparison of  the three Methodologies

II case 124.000 €

479.000 €

Actual

Disgorgement Computation: Empirical Case
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Insider Trading, Abnormal 

Return and Preferential 

Information:

Supervising Through a 

Probabilistic Model

1Marcello Minenna

S.A.I.Vi.M.: 

the probabilistic procedure

for market abuses

detection
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Market Abuses

Market Abuse Phenomenon: definition

Insider Trading Manipulation

Market 

Based

Manipulation

Information

Based

Manipulation
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Market Abuse Phenomenon and Supervisory Authority

The problem for the Supervisory

Authorities

is:

The real time identification of 

market abuse phenomena

Market Abuse

Detection

4Marcello Minenna

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
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Market Abuse Detection and Failure

Actions which may be

attributed to market 

abuse phenomena

Particular

occurrence/

event referred

to a specific

stock

Failure

…that’s because…
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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

7Marcello Minenna

Market Abuse Detectione and Failure

The elementary components:

prices

quantities
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Market Abuse Detectione and Failure

How to Examine the elementary

components in order to detect a 

Failure? 

Quantitative Models

The Financial

Literature

The Supervisory

Experience

9Marcello Minenna

The quantitative methods for the abuse detection

The Financial

Literature

The Supervisory

Experience

prices

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;

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

10Marcello Minenna

The quantitative methods for the abuse detection

The Financial Literature and The 

Supervisory Experience

Quantities

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:

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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…hence, a Market Abuse Detection 

Procedure …

The quantitative methods for the detection

•Prices

•Volumes
BorsaBorsa

IntermediarioIntermediario

IntermediarioIntermediario

IntermediarioIntermediario

IntermediarioIntermediario

IntermediarioIntermediario

…requires the 

control of 4 

financial

variables:

•Static Concentration

•Dynamic Concentration

Intermediary

Intermediary

Intermediary

Intermediary

Intermediary

Stock 

Exchange

12Marcello Minenna

The Alerts’ Generation
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quantities
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Static and Dynamic

Concentration

…in order to implement models with

predictive capabilities which allow the  

identification of abnormal movements in the 

variable examined (so-called Alerts)

13Marcello Minenna

Financial

Variable

The quantitative methods for the detection

Reference

Model

Alert
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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

15Marcello Minenna

The S.A.I.Vi.M: the procedure for the 

Market Abuse Detection - implementation

Construction of the tripwires in 

order to detect abnormal

movements of the financial

variables: so-called Alert

Alerts

Warning

Definition of the algorithm that - by

reading the alerts – identifies on a 

daily basis the stocks which entails

some Failures, so-called warning

Supervisory

Activity

Comprehension of the reasons

underlying the Warning and 

consequent decisions

Automatic Integrated System for Markets Supervision
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For each stock

listed

on the 

Market

< 3 alert NO

YES

End of the 

procedure

Enforcement Actions

Tools of 2nd level YESNO

�
3

 a
l
e
r

t

SAIViM – The Consob procedure for the Market Abuse detection

End of the 

procedure

The S.A.I.Vi.M: functioning
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Construction of the S.A.I.Vi.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

SAIViM – The Consob procedure for the Market Abuse detection
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Developing the models for the tripwires through 

the employment of diffusive processes:

SAIViM – The Consob procedure for the Market Abuse detection

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

Il S.A.I.Vi.M:

The choice of the Models

19Marcello Minenna

Financial

Variable

Diffusive 

Processes

(Stochastic differential equations)

Alert

SAIViM – the choice of the models
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S.A.I.Vi.M. – The calibration of the procedure

The S.A.I.Vi.M.:

The Calibration of the Procedure

the set of stocks and of the relative 

observation periods has been selected

by looking at those cases for which

both the Failures and their reasons

were known

The reference

sample

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.

21Marcello Minenna

The S.A.I.Vi.M.:

The Calibration of the Procedure

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

The selection of the time horizons (average=20 

months) was oriented by:

The reference

sample

S.A.I.Vi.M. – The calibration of the procedure

the set of stocks and of the relative 

observation periods has been selected

by looking at those cases for which

both the Failures and their reasons

were known
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(problem of Stochastic Programming)

The S.A.I.Vi.M.:

The Calibration of the Procedure

Alerts

Choice of the discrete process, 

derivation of the relative diffusive 

process and estimation of the 

parameters for each financial

variable

Warning

Choice of the algorithm for the 

identification of the failure on the 

stock, i.e. the Consob warning

The reference

sample

AIM: to explain the Failures

observed in the reference

sample

S.A.I.Vi.M. – the calibration of the procedure
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The quantitative methods for the detection

The S.A.I.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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The quantitative methods for the detection

Empirical evidence:

Some Figures

26710.193

N° of 

Warnings

N° of days

examined
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The quantitative methods for the detection

Empirical Evidence:

Some Figures

22%Report to the Commission

%Informational reference of the Warning

4%Data Analysis

11%Consob News

10%Balance Sheet

53%Information on the net
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The quantitative methods for the detection

Construction of the Alerts

•Returns

•Volumes

•Static Concentration

•Dynamic Concentration

Construction of the 

indicator
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The construction of the alerts

The Price Alert

Employment of an

auto-regressive Scheme

7 logical and computational steps
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The Logarithmic Transformation

t tR logP


The construction of the alerts

29Marcello Minenna

1) i. The process in discrete time: AR(1)

   (0,1)

1 ˆ
Z Nk

k k kR R Z� � ��
 � �

is the stock price observed at time k 

( )
Pk

k kR Log P


The construction of the alerts

�

�
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1) ii. The AR(1) process in differential terms

by defining =1-  e 

1 1 ˆ( )k k k kR R R Z

� � � � �

� � �


 �

� �� 
 � �

The construction of the alerts
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� � � �0 0

1

( , , )
 a discrete Markov process with respect to the filtration 

where  : .  
k kk k

P
R

R
� �

� �

�

�� �

1) iii. The stochastic interpretation

The construction of the alerts

0

1,

1 1both defined on ( , ( ))

1. the initial distribution ( )
2. the transition probability ( , )k

B

v �
	 � �

� �
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1

2

,( )

,( )

2
, , ,( )

Let:
1( , ) ( ) ( , )

the first conditional moment 
1( , ) ( )( ) ( , )

the second conditional moment
1( , ) ( ) ( , )

any mom

t
h

t
h

tn h

h h hB R

h h hB R

h i i h hB R

b x t y x x dy
h

a x t y x y x x dy
h

c x t y x x dy
h
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� �

� � 	
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� � 	

�

�

�
ent of superior order  0, 1,2,...,i n�� � � �

1) iii. The stochastic interpretation

The construction of the alerts
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� � � �1 1( )kh h h kk h k hR R R hZ� � �� �� 
 � �

2) i. the 1st Re-Scaling of the process: 

the k intervals are divided into 1/h subintervals with a 

length h

� � � �1 1

  (0, )

( )kh h h khk h k h

Z N hkh

R R R Z� � �� �� 
 � �

or

The construction of the alerts
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� � 0The re-scale of the discrete time process k kR
�

2) ii. The stochastic interpretation

The construction of the alerts

� �
� �

0
with respect to the filtration 

0

a new discrete time Markov process  kh kh

kh k

R
�

�
�

0

,

1 1both defined on ( , ( ))

1. the initial probability ( ),
2. the transition probability ( , ) h kh

B

v �
	 � �

� �
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3) i. the 2nd Re-Scaling of the Process: 

it is defined the process in the Skorohod space

1 1( )h h h h
t t h t tR R R Z� � �� �� � � �

The construction of the alerts
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3)  ii. The Stochastic interpretation

The construction of the alerts

� � 0The re-scale of kh khR
�

� �

1 1

defined on D, where:

( ) ( )  
([0, ), ) :[0; ) : ,

( ) exists

( 1)  

a continuous time process  

def

h
t

f t f t
D f t

f t

kh t k h
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�
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 is a jump chain defined by:

1. the jump time that happens at times     0,
2. the holding time that has width ( 1)  for 0 where :

 per ( 1)

h
t

kh

h
t kh

R

J kh k
k h kh k

R R kh t k h

� � �

� � �
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4)  i. the weak convergence for 0h�

1 1( )h h h h
t t h t tR R R Z� � �� �� � � �

The construction of the alerts
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4)  i. The weak convergence for 0h�

1 1( )h h h h
t t h t tR R R Z� � �� �� � � �

We are going to find a probabilistic

relationship that will allow to infer a-priori

some information on the probability density 

function of the stochastic process

In other words…

The construction of the alerts
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4)  ii. The weak convergence for 0h�

The convergency theorem

Stroock, D.W. e Varadhan S.R.S. (1979) 

Multidimensional diffusion processes. 

Springer Verlag, Berlin.

The construction of the alerts
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The convergency theorem

� �
� �

0

the sequence  weakly converges for  0 to the process  

 which has a unique distribution and is characterised by the 
following stochastic differential equation:

( , ) ( , )
:

1.  lim

h
t

t

t t

h

R h

R

dR b x t dt x t dW
if

�

!

!
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,

0

0

( , ) 0

2.  lim ( , ) ( , )
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h
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b x t b x t

a x t a x t

x t a x t

�
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!
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�
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�
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The convercency theorem

The construction of the alerts

4)  ii. The weak convergence for 0h �
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4) iii. The weak convergence for

( )t t tdR q X dt dW� �
 � �

0h�

Lim 0h�

1 1 ˆ( )k k k kR R R Z� � �� �� 
 � �

The construction of the alerts
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5) The SDE properties

(Ornstein-Uhlenbeck arithmetic process)

2
2

1~ ( ) ; (1 )
2

q q
t tR N R e e

q
�� �� �

�

� �
� � �� �� �

� �

The construction of the alerts
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6) i. the discrete vs continuous time 

relationship and the parameters

estimation

the process AR(1) specification allows to avoid numerical procedures

( )t t tdR q R dt dW� �
 � �

1 1 ˆ( )k k k kR R R Z� � �� �� 
 � �

Employment

of the SDE 

properties

The construction of the alerts
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6) ii. the discrete vs continuous time 

relationship and the parameters

estimation

(The imposing of the equality between the first and the 

second conditional moments)

2
2

1 1(1 ) ( 1) (1 )
2

q q q
k k k kR R e e R e Z

q
��� � �

� �� 
 � � � � � � �
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6) iii. the discrete vs continuous time 

relationship and the parameters

estimation

�
1 1k k k kR R a bR �� �� 
 � ��

Regression

Analysis

2
2

1 1(1 ) ( 1) (1 )
2

q q q
k k k kR R e e R e Z

q
��� � �

� �� 
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q log b
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15k 
 infra-monthly analysis

6) iv. the discrete vs continuous time 

relationship and the parameters

estimation

The construction of the alerts
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7) The detection of the abnormal pattern 

for the F.V.

La normality Prediction Interval

The construction of the alerts
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time

R

The Alert Activation

example: the Price/Return alert

Alert

The construction of the alerts
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Raw Data examined according to an

autocorrelation scheme

The Volume Alert

7 logical and computational steps

The construction of the alerts
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The Raw data

( ) ( )t
i

Q A i V i
 ��

denotes the intermediary






A purchases
V sales
j

The construction of the alerts
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t t tdQ Qdt dW� �
 � �

1 1 ˆk k k kQ Q Q Z� �� �� 
 � �

The models in discrete and in continuous time

The construction of the alerts
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15k 
 Infra-monthly analysis

2
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The specified discrete process and 

the parameters estimation

The construction of the alerts
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The normality Prediction Interval

The construction of the alerts
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The Alerts on the Concentration

Definition of a synthetic indicator

Data examined according to a 

autocorrelation scheme

see technical note

The construction of the alerts
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Static Concentration

Entropy Index
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are the quantities traded by the        intermediary at time

tn is the number of intermediaries present on the market at time
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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

The construction of the alerts

58Marcello Minenna

Static Concentration

The pre-alerts

Quantities

bought Gross Turnover

Quantities

Sold

( ) ( )t
i

Q A i V i
 �� ( )V
t

i
Q V i
�( )A

t
i

Q A i
�
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Static Concentration

See the technical note for the complete 

description of the Mathematics on:

The models in discrete and in continuous time

The specified discrete process and the 

parameters estimation

The normality Prediction Interval

The construction of the alerts
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Static Concentration

The Alert’s Generation

A
t�

V
t�

t�

At least

one of the 

three pre-

alerts

produces

1 alert

alert

The construction of the alerts
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Static Concentration

Consideration/Remark:

Through some easy mathematical steps/passages

it is possible to identify the intermediaries who

generated the alert

The construction of the alerts
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Dynamic Concentration

Dissimilarity Index

: ( ) 0t t tn n Q i
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where

The construction of the alerts
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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

The construction of the alerts
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Dynamic Concentration

The pre-alerts

quantities

bought
Net

Turnover

quantities

sold

( ) ( )t
i

Q A i V i
 �� ( )V
t

i
Q V i
�( )A

t
i

Q A i
�
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Dynamic Concentration

See the technical note for the complete 

description of the Mathematics on:

The models in discrete and in continuous time

The specified discrete process and the 

parameters estimation

The normality Prediction Interval

The construction of the alerts
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Dynamic Concentration

The Alert’s Generation

A
t�

V
t�

t�

alert

The construction of the alerts

At least

one of the 

three pre-

alerts

produces

1 alert
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Dynamic Concentration

Consideration/Remark:

Through some easy mathematical steps/passages

it is possible to identify/spot the intermediaries

who generated the alert

The construction of the alerts
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The quantitative methods for the detection

Construction of the Algorithm

for the Generation of the Warning

tR

t�

t�

At least

three of 

the four

alerts

generate 

the 

warning

Warning

tQ
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AAutomatic IIntegrated

SSystem for MMarket

SSurveillance

(S.A.I.Vi.M.)

The Software implementation of this

procedure of Market Abuse detection 

represents:

Market Abuse Phenomena and Supervisory Authority
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Empirical Results

Market Abuse Phenomena and Supervisory Authority

Summary of the Key-Features of S.A.I.Vi.M.

Analysis of the Warnings generation of 

S.A.I.Vi.M.

Consob market abuse investigations

period 2000-2004

Comparison between SAIViM and a Standard 

Econometric Procedure
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Empirical Results

Market Abuse Phenomena and Supervisory Authority

Summary of the Key-Features of S.A.I.Vi.M.

Analysis of the Warnings generation of 

S.A.I.Vi.M.

Consob market abuse investigations

period 2000-2004

Comparison between SAIViM and a Standard 

Econometric Procedure
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Empirical results

adaptive capability

Summary of the Key-Features of S.A.I.Vi.M.

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
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Empirical results

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

Summary of the Key-Features of S.A.I.Vi.M.
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The procedure 

incorporates

the alert

information

Alert on a 

given day

Adaptive Capability - intuition

… widens its 

prediction bands

…adapts its forecasts 

to the Alert 

Information

… discards echo 

signal in 

successive days

….captures the beginning and 

the ending of the market 

micro-structural issue.    

Empirical results - Summary of the Key-Features of S.A.I.Vi.M.
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St
oc

k 
R

et
ur

ns

6 months

Tripwire
Lower Bound

Upper Bound

Empirical results - Summary of the Key-Features of S.A.I.Vi.M.

Adaptive Capability - intuition

76Marcello Minenna

Empirical Results

Market Abuse Phenomena and Supervisory Authority

Summary of the Key-Features of S.A.I.Vi.M.

Analysis of the Warnings generation of 

S.A.I.Vi.M.

Consob market abuse investigations

period 2000-2004

Comparison between SAIViM and a Standard 

Econometric Procedure
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warnigs generated in average over 1 year

1.800 warnigs for 270 listed securities on the 

Italian stock exchange

1 warning

1 case 

to be 

investigated

remarks

Analysis of the Warnings generation of S.A.I.Vi.M.

Empirical results
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z = 2,33

z = 1,96

Italian listed securities in relation with the 

warnings generated by the procedure. 

Empirical results - Analysis of the Warnings generation of S.A.I.Vi.M.
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Empirical Results

Market Abuse Phenomena and Supervisory Authority
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Comparison between SAIViM and a Standard Econometric Procedure

Probabilistic

S.A.I.Vi.M.

Econometric

daily estimate of the 

abnormal returns, 

conducted through the 

AR(1) process, adopting an 

hypothesis testing with a 

type I error of 1%,

VS

sample of 22 Market Abuse Cases
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Results - sample of Market Abuse Cases detected by SAIViM
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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
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S.A.I.Vi.M.: 

the probabilistic procedure

for market abuses

detection
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