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A FRQYHUWLEOH�ERQG�is a corporate security that grants the holder the right to aquire

the common stock of the issuing corporation under specified conditions, rather than

buying it directly on the stock market. The contractual provision of this corporate debt

contract provides investors with the right to convert bonds into a specified number of

shares of common stock, called FRQYHUVLRQ�UDWLR.

Most of convertible bonds are FDOODEOH, that is the issuer has the right to call back the

bonds at a predefined price during its life. This right often starts after a FDOO�SURWHFWLRQ

SHULRG and the price at which the bonds can be bought back (the call price) is also

often a function of time. But the holder has the right to convert the bonds once they

have been called.

The possible outcomes of a callable convertible bond are clear, but how and when

these two different embedded rights (conversion and callability) interact and take

place is not.

For this reason, in this work we employ a JUDSK� PRGHO to project the security,

focusing on the outcomes that may occur depending on the time period and state of

nature.

We achieve two main results: a) we compute the value of the callable convertible

bond price and particularly b) make clear how this value strictly depends on its stock

behaviour over time conditional to the equity price contingent states of nature that we

shall be able to present. This means and it confirms that the ODQJXDJH we use

matters in thinking as well as in communication.1

The paper is organised as follows: VHFWLRQ� � introduces a real example of a

convertible bond with a callable right; in VHFWLRQ���D�pricing model for the valuation is

proposed and sHFWLRQ�� provides some concluding remarks.

                                                
� ³(YHU\WKLQJ�WKDW�FDQ�EH�VDLG��FDQ�EH�VDLG�FOHDUO\´��/XGZLJ�:LWWJHQVWHLQ�
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A good starting point to address the pricing of convertible bonds with a callable right

is to start from a real-life case. An interesting example is the recent ³2OLYHWWL� ����

����������FRQYHUWLEOH�ERQG�ZLWK�SUHPLXP�XSRQ� UHGHPSWLRQ´  (the 1RWH) issued on

23 November 2001.2 Every note is convertible into ordinary Olivetti shares issued by

Olivetti S.p.A. (the ,VVXHU) at par, at a price of 1 euro each. The Notes shall be

redeemed in full on 1st January 2010 (the 5HGHPSWLRQ�'DWH) at an amount equal to

18.37825% of the nominal value of each Noteholder in addition to the nominal value

of the Note. This sum defines the 5HGHPSWLRQ�9DOXH equal to 118.37825% of the

nominal value.

As from the 1st January 2004 and until 1st January 2010 the Issuer reserves the

option to proceed to (DUO\�5HGHPSWLRQ of all the Notes outstanding, once the Share

official price multiplied by its Conversion Ratio is more than 140% of the $FFUHWHG

3ULQFLSDO�$PRXQW�(APA) – for at least 30 days, falling in a period of 45 consecutive

Stock Exchange Business Days.3 The APA is the amount of capital at which the

convertible can be called by the issuer at that time, i.e. the call price. This is the

reason why the call price changes over time.

,QWHUHVW

The Notes shall bear gross interest from and including 23 November 2001 (the�,VVXH

'DWH) at the rate of 1.5% per annum (the ,QWHUHVW� 5DWH), equal to 0.015 euro,

calculated on the nominal value of the Notes equal to 1 euro, payable annually at the

end of coupon period, on 1st January from 2003 to 2010 (,QWHUHVW�3D\PHQW�'DWH)

                                                
� %HFDXVH�RI� SURSHU� QRXQV� WKDW� H[SOLFLWO\� UHIHU� WR� WKLV� VSHFLILF� LVVXH��ZH�VSHFLI\� WKHP�E\

LQLWLDO�FDSLWDO�OHWWHUV��H�J��WKH�1RWH�

� 'HWDLOV�DQG�FDOFXODWLRQV�RQ�$3$�DUH�DYDLODEOH�RQ�WKH�VKHHW�³$FFUXHG�$3´�
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gross of withholding tax. The first Interest Payment Date shall be 1 January 2003, for

a gross payment equal to 0.0166 euro per Note, that shall be the interest accrued

since the Issue Date. At each Interest Payment Date following the first, the coupon

shall amount to a gross amount of 0.015 euro per Note.

Each Note shall cease to bear interest in the following cases: (i) at the redemption

date; (ii) in the event of exercise of the Conversion Right on and after the Interest

Payment Date immediately preceding the Conversion Notice; (iii) in the case of Early

Redemption as from the Redemption Date (inclusive).

5LJKW�RI�FRQYHUVLRQ

Each note is convertible into ordinary shares of the issuer (the 6KDUHV), each with a

nominal value of 1 euro, at a conversion ratio of 1:1 (the &RQYHUVLRQ�5DWLR). The

numerator of the Conversion Ratio represents one Share and the denominator

represents one Note. The Noteholder shall have the right (the &RQYHUVLRQ�5LJKW) to

request and receive one Share (a &RQYHUVLRQ�6KDUH) for each Note presented for

conversion.

The Notes have been admitted for listing on the Mercato Telematico Azionario

(MTA). The date of commencement of trading will be set by Borsa Italiana after

verification of satisfactory distribution of the Notes. The first trading day was the 29

November 2001.4

                                                
� 7KH�5HXWHUV�5,&�RI�WKH�2OLYHWWL�1RWH�LV�������W�0,��ZKLOH�WKH�6KDUHV�5,&�LV�2/,9�0,�
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The holder right to aquire the common stock of the issuing corporation depends on

the dynamics of the company stock price over time, whose future values we need to

represent.

In reality, we are usually uncertain whether and when the bonds are converted.

Therefore the calculations are made so that the value of the bond at each node is

divided into two components: a component that arises from situations where the

bond ultimately ends up as equity and a component that arises from situations where

the bond ends its life as a debt security. This dicotomy is relevant in this pricing

methodology because the ULVN�IUHH discount rate is applied to the first component and

a ULVN\ discount rate to the second one.

7KH�%LQRPLDO�7UHH

A convenient methodology to value a convertible bond is to employ a standard

ELQRPLDO� WUHH to represent the behaviour of the company’s stock price and

convertible bond price.5

The discount rate used in conjunction with the tree is different whether the asset

considered is equity or bond. On one hand, if the convertible were certain to remain a

bond, then it would be appropriate to use a ULVN\ discount rate that reflects the credit

risk of the issuer. The convertible value would be priced in this case as the market

value of a regular non convertible bond. On the other hand, if the convertible is

                                                
� $�WUHH�LV�D�JUDSK�GHILQHG�E\�QRGHV�OLQNHG�WR�HDFK�RWKHU�E\�OLQHV�ZLWK�D�GLUHFWLRQ�E\�ZKLFK

D�QHWZRUN�LV�FRPSRVHG��%HFDXVH�RI�OLQHV�GLUHFWLRQ�LW�DOZD\V�H[LVWV�D�VWDUWLQJ�QRGH���FDOOHG

WKH�URRW�RI�WKH�WUHH��IURP�ZKHUH�Q�OLQHV�GHSDUW�WR�Q�IRUZDUG�QRGHV�DQG�VR�RQ�WLOO� WKH�ILQDO

QRGHV��FDOOHG�WKH�OHDYHV�RI�WKH�WUHH�EHFDXVH�WKH\�HQG�WKH�JUDSK��7KLV�LV�ZK\�LW�WDNHV�WKH

QDPH�WUHH��:KHQ�Q�LV�HTXDO�WR�WZR��WKHQ�ZH�WDON�DERXW�D�ELQRPLDO�WUHH�
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certain to be converted, then it would be appropriate to use the ULVN�IUHH�interest rate

as the discount rate. The value of the bond is then correctly calculated as the value

of the equity underlying the bond.

7KH�1RGHV

A specific binomial tree is introduced to represent four ordered values for every node:

(1) the VWRFN�SULFH 67, (2) the HTXLW\�FRPSRQHQW of the convertible�(7, (3) the ERQG

FRPSRQHQW %7 and (4) the FRQYHUWLEOH� ERQG� SULFH  3&%. The numbers within

brackets refer to Figure 2 where every node is composed by these four time

variables.

The value of the equity component prices the convertible bond value that arises from

situations where it becomes equity, while the value of the bond component arises

from situations where the bond remains a debt security. The convertible bond price is

defined by the sum of these two components.

The OLIH of the tree has to be set equal to the life to maturity 7 of the convertible

bond. Because the maturity of the bond is equal to 8.11 years we set it up eight

periods. A part from the first period (that covers the time in between the 23

November 2001 and 31 December 2002), every other period spans the time of one

exact year.

The conversion period starts from 22 January 2002 to 15 December 2009, both dates

included. This whole period is modelled at its first stage by period zero and by period

eight to approximate the last date available to exercise the conversion right.

6WRFN�3ULFH�EHKDYLRXU

The Stock Price behaviour is generated by the following:
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6M = 6R����±�δ ��M�X�L�G�M�±�L������L� �������«��M�

where

M  M�WK�SHULRG�����M� ���«�7

6R = 6WRFN�3ULFH�DW�WLPH��

δ = GLYLGHQG�\LHOG�RI�WKH�VWRFN

X  VL]H�RI�DQ�XS�PRYHPHQW�RI�WKH�6WRFN�3ULFH�LQ�D�SHULRG�� �Hσ∗VTUW��∆W��

G  VL]H�RI�D�GRZQ�PRYHPHQW�RI�WKH�6WRFN�3ULFH�LQ�D�SHULRG��� ����X�6

U  ULVN�IUHH�LQWHUHVW�UDWH

D  DVVHW�JURZWK�IDFWRU��� �HU∆W��

S  SUREDELOLW\�RI�DQ�XS�PRYHPHQW�>� ��D�±�G�����X�±�G�@

��S  SUREDELOLW\�RI�D�GRZQ�PRYHPHQW

+RZ�GRHV�WKH�FDOODEOH�FRQYHUWLEOH�ERQG�ZRUN�LQ�WKH�PRGHO"

The value of the convertible bond at the final nodes of the tree can be calculated

based on any conversion options that the holder has at that time. Assuming she

knows the price of the equity stock at time T, the holder knows whether to convert or

not at each state of nature: if the conversion ratio times the stock value is higher than

the nominal value of the bond the conversion takes place.

                                                
� 7KH�&R[��5RVV�DQG�5XELQVWHLQ�FRQGLWLRQ�LV�LPSRVHG�WR�GHWHUPLQH�WKH�YDOXHV�RI�X��G�DQG�S�

7KLV� DVVXPSWLRQ� LPSOLHV� WUHH� UHFRPELQDWLRQ�� DQ� XS� PRYHPHQW� IROORZHG� E\� D� GRZQ

PRYHPHQW� OHDGV� WR� WKH� VDPH� VWRFN� SULFH� DV� D� GRZQ� PRYHPHQW� IROORZHG� E\� DQ� XS

PRYHPHQW�
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Therefore, at the final nodes, the convertible is worth  max(1 , ST ). We refer both to

percentage values of this convertible issued at the value of 1 euro and its underlying

stock.

Then we roll back through the tree and at nodes where the terms of the instrument

allow conversion, the model tests whether:

• the conversion is optimal;

• the issuer position can be improved by calling the bonds.

As a consequence of the two tests, the equity component value at a node is:

PD[�>�PLQ��9���9����9��@� ���

where V1 is the value given by the rollback (assuming that the bond is neither

converted nor called at the node), V2 is the call price (i.e. the Accreted Principal

Amount approximately) and V3 is the value if conversion takes place.

Four different cases are relevant and they can be verified during the whole

conversion period, depending on the varying relations over time of the values V1, V2

and V3:

V1 > V2 : the issuer calls the bond  and by V2< V3  the holder is forced to convert it;

V1 > V2 : the issuer calls the bond  and by V2 > V3  the holder receives the cash;

V1 < V2 : the issuer does not call the bond  and by V1 < V3  the holder freely converts;

V1 < V2 : the issuer does not call the bond  and by V1 > V3  the holder keeps the bond.
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A particular case of the rule stated in the expression above is about the terminal

nodes of the tree, where the rule simplifies in

PD[�>�PLQ��9���9���@� ���

because the bond can not be called anymore by the issuer at that time, by

construction. As a result at maturity the convertible can only be equity or bond and

the holder, on his own, chooses the best alternative at this stage.

The HTXLW\� FRPSRQHQW�V1 at all the other nodes in the tree, i.e. the nodes from

period 0 to period 7, always represents the expected value of the sum of both equity

and bond forward components at time t + 1:

PD[�>�PLQ�>������$3$�W/@���6W�@ ���

with

����  � >S(�W��������S�(�W��@�H
�±�U�∆W���>S%�W��������S�%�W��@�H

�±��U���V��∆W

where

(�W��  HTXLW\�FRPSRQHQW�DW�WLPH�W��

%�W��  ERQG�FRPSRQHQW�DW�WLPH�W��

U  ULVN�IUHH�LQWHUHVW�UDWH

V  FRUSRUDWH�VSUHDG

U�V  ULVN\�LQWHUHVW�UDWH



11

$3$�W  DFFUHWHG�SULQFLSDO�DPRXQW�DW�WLPH�W

/  OHYHO

∆W  WLPHVWHS

In this process, we choose eight timesteps as many as the years approximately

involved in the time to maturity, equal to 8.11 years. The first timestep covers a

period of 1.11 years while each of the following covers exactly one year. This choice

allows us to manage a feasible graph representing a reasonable picture of the states

of nature during the life of the convertible. For this purpose refer to Figure 2 to check

at time t the situation on the convertible bond, namely if it is equity or debt: beneath

every node an answer is given on this question, making it intuitive and clear how the

convertible will behave over time and depending on the state of nature.

The level L is the effective price that the stock needs to reach in order to make sure

that the callability requirement is fulfilled. It is defined as the size of the greatest down

movement of the Stock Price in a period of 45 days �L�H��/� �H[S>���σ ∗ VTUW��∆W�@��� in
order to make sure that even in a bear market case the stock has been above the

required 140% for at least 30 days.7

The value of the ERQG�FRPSRQHQW at time t is null if the bond is converted; otherwise

it is the value defined by:

>S%�W��������S�%�W��@�H
����U���V��∆W��&W (4)

where

                                                
� /HYHO� /�DQVZHUV� WR� WKH� IROORZLQJ� TXHVWLRQ�� LI� D� VWRFN� KDG� WR� EH� KLJKHU� WKDQ�+� HTXDO� WR

�����IRU����GD\V�LQ�D�SHULRG�RI����FRQVHFXWLYH�GD\V��ZKDW�ZRXOG�EH�WKH�HTXLYDOHQW�OHYHO�/

IRU�RQH�GD\"�,W�IROORZV�WKDW��D��/�LV�JUHDWHU�WKDQ�+�DQG�WKDW��E��WKH�JUHDWHU�LV�WKH�QXPEHU�RI

GD\V�WR�ZKLFK�WKH�EDUULHU�+�LV�FRQGLWLRQDO��WKH�KLJKHU�LV�WKH�OHYHO�/�FHWHULV�SDULEXV�
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Every expected value of an equity or bond component is calculated by its relative

discount factor. The price of the callable convertible bond is always the sum of the

equity and the bond component, therefore it never depends on its forward contingent

prices directly.

Surprisingly, this pricing model does not require any particular mathematical tool but

just five basic math operations. 8

*HWWLQJ�VWDUWHG�ZLWK�WKH�PRGHO

The Notes have been admitted for listing on the Mercato Obbligazionario Telematico

(MOT), a bond segment of the Italian Stock Exchange. The date of commencement

of trading was set by Borsa Italiana after verification of satisfactory distribution of the

Notes. The first trading day was on Wednesday 29 November 2001.

Refering to the date on thursday 30 November 2001 the initial Stock Price was 1.33

euro, its benchmark volatility was 40 % per annum and the dividend yield was 2% per

annum. The risk-free rate curve was assumed to be flat at 3.75%, while the risky rate

curve corresponding to bonds issued by Olivetti was assumed to be 7.75% by a

specific corporate spread of 4%. The complete collection of the security parameters

is in the summary reported in Figure 1.

                                                
� )RU�WKLV�UHDVRQ��WKH�PRGHO�LV�QRW�LPSOHPHQWHG�E\�SURJUDPPLQJ�HYHQ�LI�LW�OHDYHV�IXOO�URRP

WR�GR�LW��7KLV�IHDWXUH�DOORZV�\RX�WR�XQGHUVWDQG�WKH�EDVLFV�RI�WKH�SULFLQJ�DQG�LWV�HOHPHQWDU\

UXOHV�� &RPSXWHU� SURJUDPV� FDQ� EH� GHYHORSHG� FRQGLWLRQDO� WR� WKH� UHDGHU¶V� LQWHUHVWV� DQG

QHHGV�
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By the whole set of parameters, at the stock value of 1.33 euro it corresponds a

convertible bond price of ����� HXUR on the 30 November 2001, by the model

presented. (The relative conversion right is equal to 0.17 euro.)

The average traded price on MTA at the date considered for the convertible valuation

was ����� HXUR, with a minimum price equal to 1.324 euro and a maximum price

equal to 1.359. On the same date the convertible volumes were considerably high,

raising approximately half of the volumes of the Olivetti share on the same market

segment of the Italian Stock Exchange.

���),1$/�5(0$5.6

This paper has presented a pricing model for a callable convertible bond. In such

achievement a particular graph model has been made to work in order to visualise

the future expected outcomes for this kind of security over time, i.e. if the bond will be

equity or bond with respect to time and state of nature.

What is remarkable about this approach is that an investor is able to figure out what

is going to happen to the price on the base of the underlying assumptions and the

parameters of the model, realising when and how a convertible right as well as a

callable right is respectively exercised by the agents.

The final remark is that a graph model represents an effective language that makes it

possible to think about the security future states over time, on which the asset pricing

essentially depends.
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�2OLYHWWL������������������FRQYHUWLELOH�FRQ�SUHPLR�GL�ULPERUVR�
,QJ��(QULFR�%HUQLQL��5HVHDUFK�'HSW����,QWHVD%FL

&RQYHUWLEOH�%RQG�3ULFH ����

Evaluation Date 30/11/2001

%RQG�3DUDPHWHUV

(TXLW\ 3URFHVV

Stock Price 1.33 u 1.492
Conversion Ratio 1.00 d 0.670
Stock Volatility 40.0% a 1.038
Dividend Yield 2.00% p 0.448

1-p 0.552
)L[HG�,QFRPH

First Coupon 1.66%
Annual Coupon 1.50%
Final Coupon 18.38%

Corporate spread 4.00%
Risk-free rate 3.75%
Risky rate 7.75%

Issue Date 23/11/01
Redemption Date 01/01/10
Time to Maturity 8.09
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)LJXUH���±�7+(�%,120,$/�75((

�2OLYHWWL������������������FRQYHUWLELOH�FRQ�SUHPLR�GL�ULPERUVR� Periodo 8
,QJ��(QULFR�%HUQLQL��5HVHDUFK�'HSW����,QWHVD%FL 1.000
a ### ����� (1)
u ### 27.76 (2)
d ### Period 7 0.00 (3)

1.00 ### 1.022 1.043 1.064 1.087 1.110 1.134 ����� 27.76 (4)
1-p ### ����� (TXLW\

18.99
vol ### Period 6 0.00
risk-free ### swap 8yr add curve ����� 18.99
FRUS�VSUHDG ��� DGG�FXUYH ����� (TXLW\ �����
"risky" ### add curve 12.99 12.47
Data di emissione 1/01 Period 5 0.00 0.00
Scadenza ### ����� 12.99 1.158 12.47
GHOWD�W ��� ���� (TXLW\ ���� (TXLW\
T ### 8.88 8.53
Val. Conversione 1 Period 4 0.00 0.00
callable            1 140% 1.2 1.648345 ����� 8.88 1.134 8.53
FRQY�UDWLR � ��� ���� ���� (TXLW\ ���� (TXLW\ ����
delta t 1 6.08 5.84 5.60
durata 8.1 Period 3 0.00 0.00 0.00
div.yield ### ����� 6.08 1.110 5.84 1.158 5.60
FRXSRQ ��� ����� ���� (TXLW\ ���� (TXLW\ ���� (TXLW\
premio rim. ### 4.16 3.99 3.83
periodo conv. 22/015/12/2010 Period 2 0.00 0.00 0.00

����� 4.16 ����� 3.99 1.134 3.83
���� (TXLW\ ���� (TXLW\ ���� (TXLW\ ����
2.84 2.73 2.62 2.52

Period 1 0.00 0.00 0.00 0.00
1.022 2.84 1 2.73 1000 2.62 1000 2.52
���� (TXLW\ ���� (TXLW\ ���� (TXLW\ ���� (TXLW\
1.94 1.87 1.83 1.72

Period 0 0.00 0.00 0.50 0.65
1 1.94 1000 1.87 1000 2.33 1000 2.38

���� 5W* (TXLW\ ���� (TXLW\ ���� %RQG ���� %RQG ����
1.33 1.29 1.55 1.65 0.00
0.00 0.50 0.77 0.92 1.20
1.33 1000 1.78 1000 2.32 1000 2.57 1000 1.20

(TXLW\ ���� %RQG ���� %RQG ���� %RQG ���� %RQG
0.74 strai 0.00 0.00 0.00 0.00
0.59 diffe 0.74 0.91 1.02 1.17

0.74 1000 0.91 1000 1.02 1000 1.17
���� PNW %RQG ���� %RQG ���� %RQG ���� %RQG ����
0.44 mkt right 0.00 0.00 0.00 0.00

Period 1 0.96 1.05 1.14 1.20
0.17 diritto 0.96 1000 1.05 1000 1.14 1000 1.20

%RQG ���� %RQG ���� %RQG ���� %RQG
0.00 0.00 0.00

Period 2 1.05 1.11 1.17
1.05 1000 1.11 1000 1.17

%RQG ���� %RQG ���� %RQG ����
0.00 0.00 0.00

Period 3 1.09 1.14 1.20
1.09 1000 1.14 1000 1.20

%RQG ���� %RQG ���� %RQG
0.00 0.00

Period 4 1.11 1.17
1.11 1000 1.17

%RQG ���� %RQG ����
0.00 0.00

Period 5 1.14 1.20
1.14 1000 1.20

%RQG ���� %RQG
0.00

/HJHQGD Period 6 1.17
1.17

Equity %RQG ����
Equity component 0.00
Debt component Period 7 1.20
CB value 1.20

%RQG

Period 8
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)LJXUH���±�7+(�$&&5(7('�35,1&,3$/�$02817

3HULRG 'DWH &RXSRQ 1 $FFUHWLRQ $3$

� 23/11/01 (1) (2) = (1) + (2)
� 01/01/03 1.66 100 2.21605 102.21605

� 01/01/04 1.5 100 4.29361 104.29361

� 01/01/05 1.5 100 6.44389 106.44389

� 01/01/06 1.5 100 8.66942 108.66942

� 01/01/07 1.5 100 10.97285 110.97285

� 01/01/08 1.5 100 13.35690 113.35690

� 01/01/09 1.5 100 15.82440 115.82440

� 01/01/10 119.878249 100 18.37825 118.37825

/HJHQG

1 Nominal Value
$ Accretion
$3$ Accreted Principal Amount
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$SSHQGL[�±�7KH�3ULFLQJ�6SUHDGVKHHW

A complete spreadsheet on the model is available for learning and pricing.9

2OLYHWWL������±�6WXGL�,QWHVD%FL�[OV��

The content of the sheets is reported in the following figures:

Figure 1 – The Data Table (Sheet “The Note” , Cells A1-B25)

Figure 2 – The Binomial Tree (Sheet “The Model” , Cells A1-R74)

Figure 3 – The Accreted Principal Amount (Sheet “Accreted PA”, Cells A1-F18)

                                                
� ,QWHVD%FL�DQG�WKH�DXWKRU�ZLOO�QRW�EH�OLDEOH�WR�\RX�RU�DQ\RQH�HOVH�IRU�GDPDJHV�RU� ORVVHV�

LQFOXGLQJ� FRQVHTXHQWLDO� GDPDJHV�� IRU� LQYHVWPHQW� GHFLVLRQV� EDVHG� RQ� WKH� LQIRUPDWLRQ

SURYLGHG�LQ�WKLV�SDSHU�
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Last issues of "&ROODQD�5LFHUFKH"

5���� S. Trenti, /D�FRPSHWLWLYLWj�WHFQRORJLFD�GHL�VHWWRUL� LQGXVWULDOL�LWDOLDQL��XQD�DQDOLVL
HPSLULFD��July 1999

5���� U. Cherubini – G. Della Lunga, 6WUHVV�7HVWLQJ�7HFKQLTXHV�DQG�9DOXH�DW�5LVN
0HDVXUHV��$�8QLILHG�$SSURDFK, July 1999

5���� M. Esposito – E. Laruccia, ([FKDQJH�5DWHV�6WDWLVWLFDO�3URSHUWLHV�,PSOLHG�LQ�);
2SWLRQV, December 1999

5����� M. Esposito, +HGJH�)XQGV�� OD� ORUR�DWWLYLWj�H� OH�SURSRVWH�GL� UHJRODPHQWD]LRQH,
December 1999

5����� G. Femminis – L. Ruggerone, ´&URQ\�&DSLWDOLVP´�� %DLO�RXWV� DQG�%DQN�5XQV,
December 1999

5����� G. De Felice – M. Esposito – E. Laruccia, /D�VWUXWWXUD�VHWWRULDOH�GHO�PHUFDWR
D]LRQDULR�HXURSHR, December 1999

5����� E. Laruccia – D. Revoltella, %DQNLQJ� V\VWHP� VWDELOLW\� LQ� GHYHORSLQJ� DQG
WUDQVLWLRQ� HFRQRPLHV�� DQ� DQDO\VLV� RI� WKH� GHWHUPLQDQWV� RI� PRRG\¶V� EDQN
ILQDQFLDO�VWUHQJWK�UDWLQJ, January 2000

5����� V. Lazzari – E. Laruccia, /D� PLVXUD]LRQH� GHO� ULVFKLR� GL� FUHGLWR� SHU� XQ
SRUWDIRJOLR�GL�ILQDQ]LDPHQWL�EDQFDUL, February 2000

5����� M. Ciampolini - Bernd Rohde, 0RQH\�PDUNHW�LQWHJUDWLRQ��D�PDUNHW�SHUVSHFWLYH�
May 2000

5����� F. Guelpa – S. Trenti, +XPDQ� FDSLWDO� DQG� WKH� FRPSHWLWLYHQHVV� RI� LWDOLDQ
LQGXVWU\� May 2000

5����� A. Jamaleh, ([SODLQLQJ� DQG� IRUHFDVWLQJ� WKH� HXUR�GROODU� H[FKDQJH� UDWH��8VLQJ
WKUHVKROG� PRGHOV� WR� FDSWXUH� QRQ�OLQHDULWLHV� WULJJHUHG� E\� EXVLQHVV� F\FOH
GHYHORSPHQWV�DQG�HTXLW\�PDUNHWV�G\QDPLFV��September 2000

5����� A. Baglioni – R. Hamaui, 7KH�FKRLFH�DPRQJ�DOWHUQDWLYH�SD\PHQW�V\VWHPV��WKH
(XURSHDQ�H[SHULHQFH��September 2000

5����� E. Bernini – D. Fantazzini, SWLPD�GL�VWUXWWXUH�D�WHUPLQH��LO�FDVR�GHL�&RUSRUDWH
6SUHDG�)LQDQ]LDUL, September 2001

5����� G. De Felice – D. Revoltella, 7RZDUGV�D�PXOWLQDWLRQDO�EDQN"�(XURSHDQ�EDQNV¶
JURZWK�VWUDWHJLHV��October 2001

5����� G. De Felice – F. Guelpa, SLVWHPD�PRGD�H�SURVSHWWLYH�VXL�PHUFDWL
LQWHUQD]LRQDOL��Novembre 2001

5����� E. Bernini, &DOODEOH�FRQYHUWLEOH�ERQG��December 2001
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This material has been produced by IntesaBci and the Caboto Holding Group*. Information and
opinions have been obtained from sources believed to be reliable, but no representation of
warranty is made as to their accuracy or correctness. This report has been prepared solely for
information purposes and is not intended as an offer or solicitation with respect to the purchase
or sale of any financial products. This document may only be reproduced or published together
with the name of IntesaBci-Caboto. This publication is intended for the use and assistance of
Professional and Business customers of IntesaBci and the Caboto Holding Group. It should not
be regarded as a substitute for the exercise by the recipient of its own judgement. IntesaBci and
the Caboto Holding Group and/or any other person connected with it may act upon or make use
of any of the foregoing material and/or any of the information upon which it is based prior to
publication of same to its customers. IntesaBci and the Caboto Holding Group and/or persons
connected with it, may from time to time, have a long or short position in the aforementioned
financial products.
* Caboto Holding Group of companies comprises Caboto Holding Sim, Caboto Sim, Caboto
Securities Limited and Caboto USA.  Caboto Securities Limited is regulated by FSA and is a
member of LIFFE.  Caboto Holding is part of the IntesaBCI Banking Group.
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