
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

0DWHPDWLFD�LQ�FHQWUR���7RULQR���6DPSOH�VROXWLRQ

&RGH���������

(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL

��������



3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

,QIRUPDWLRQ�DERXW�WKLV�WUDLO

1XPEHU�RI�WDVNV� ��

([SHFWHG�GXUDWLRQ� a����K����PLQ

/HQJWK� a�����NP

5HFRPPHQGHG�IURP�FODVV� ��

5HFRPPHQGHG�DLGV�

o�%RWWOH�ZLWK�NQRZQ�YROXPH
o�&DOFXODWRU
o�)ROGLQJ�UXOHU
o�0HDVXULQJ�WDSH
o�VWRSZDWFK

7DJV�

PLVXUD��SHUFHQWXDOH��SHQGHQ]D��WULDQJROR�UHWWDQJROR�
FRHuFLHQWH�DQJRODUH��VHTXHQ]H�GL�sJXUH��UHOD]LRQL��DULWPHWLFD
PRGXODUH��SHUPXWD]LRQL��VLPPHWULD�FHQWUDOH��SXQWR�PHGLR�
TXDGULODWHUL��SURSRU]LRQH��VLPLOLWXGLQH��7HRUHPD�GL�7DOHWH�
GLVWDQ]H��OXQJKH]]H��DFTXD��WHPSR��YROXPH��HOOLVVH��FLOLQGUR�
IUHTXHQ]D��PRGD��VWLPD��DUHD��UHWWDQJROR��PLVXUD��DOWH]]D�
SDOD]]R

$WWLYLWe�SHU�VWXGHQWL�GHO�/LFHR�0DWHPDWLFR



3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��/D�SXQWD�GHOOD�VSDGD

'HeQLWLRQ�RI�WDVN

4XDQWR�GLVWD�GDO�VXROR�OD�SXQWD�GHOOD�VSDGD�FKH
LPSXJQD�&DUOR�$OEHUWR"�(VSULPL�LO�ULVXOWDWR�LQ�PHWUL�

$QVZHU

���� ���� ����� �����

6DPSOH�VROXWLRQ�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

'RYUHVWL�SRWHU�FRQIURQWDUH�OlDOWH]]D�GHOOD�VWDWXD�FRQ�XQlDOWUD�OXQJKH]]D�DOWH]]D�FKH�FRQRVFL�R�FKH�SXRL
PLVXUDUH��$G�HVHPSLR��OlDOWH]]D�GL�XQ�FRPSDJQR�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

+LQW��

/H�DOWH]]H�DSSDUHQWL�FKH�SXRL�ULFDYDUH�VRQR�LQ�SURSRU]LRQH�FRQ�OH�DOWH]]H�UHDOL�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��,O�WcUHW�GHOOd8QLYHUVLWb

'HeQLWLRQ�RI�WDVN

,Q�TXDQWL�VHFRQGL�VL�ULHPSLRQR���ERWWLJOLH�GD�����O"

$QVZHU

����� ����� ����� �����

6DPSOH�VROXWLRQ�

3HU�FDOFRODUH�LO�WHPSR�LPSLHJDWR�SHU�ULHPSLUH���ERWWLJOLHWWH�GD�����O��f�VXuFLHQWH�PLVXUDUH�LO�WHPSR
QHFHVVDULR�SHU�ULHPSLUH�XQD�GL�TXHVWH�H�SRL�PROWLSOLFDUOR�SHU�FLQTXH��8VDQGR�LO�FURQRPHWUR��f�SRVVLELOH
ULSHWHUH�SLj�YROWH�OD�PLVXUD]LRQH��IDFHQGR�SDUWLUH�LO�FURQRPHWUR�QRQ�DSSHQD�VL�SRVL]LRQD�OD�ERWWLJOLD�DO�GL
VRWWR�GHO�JHWWR��H�IHUPDQGROR�QRQ�DSSHQD�OD�ERWWLJOLD�ULVXOWD�SLHQD��$G�HVHPSLR��FRQ���PLVXUD]LRQL�VRQR
VWDWL�RWWHQXWL�L�VHJXHQWL�LQWHUYDOOL�WHPSRUDOL������V������V������V��)DFHQGR�OD�PHGLD�DULWPHWLFD�GHL�YDORUL
RWWHQXWL��VL�RWWLHQH�����VHFRQGL��4XHVWR�YDORUH�YD�PROWLSOLFDWR�SHU����SHU�FXL�RWWHQLDPR����V�

+LQW��

$YYLD�OD�PLVXUD]LRQH�FRQ�LO�FURQRPHWUR�GDO�PRPHQWR�LQ�FXL�SRQL�OD�ERWWLJOLD�VRWWR�LO�tXVVR�GHOOlDFTXD��(VHJXL
TXHVWD�RSHUD]LRQH�FRRUGLQDQGRWL�FRQ�XQ�FRPSDJQR�

+LQW��

1RQ�FRQVLGHUDUH�LO�WHPSR�QHFHVVDULR�SHU�SDVVDUH�GD�XQD�ERWWLJOLD�DOOD�VXFFHVVLYD�

+LQW��



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��0XVHR�GHO�5LVRUJLPHQWR��EDQGLHUH

'HeQLWLRQ�RI�WDVN

,Q�TXDQWL�PRGL�f�SRVVLELOH�SRVL]LRQDUH�OH�EDQGLHUH
YLVLELOL�VXOOD�IDFFLDWD�GHO�SDOD]]R"

$QVZHU

��

6DPSOH�VROXWLRQ�

6XOOD�IDFFLDWD�FL�VRQR���EDQGLHUH�H���DVWH��1RPLQLDPR�OH�EDQGLHUH�$��%��&�H�'��6XSSRQLDPR�GL�sVVDUH�LQ
SULPD�SRVL]LRQH�OD�EDQGLHUD�$�H�GL�GLVSRUUH�OH�UHVWDQWL��$EELDPR���VFHOWH�SRVVLELOL�SHU�OD�VHFRQGD�SRVL]LRQH
�%��&�RSSXUH�'���8QD�YROWD�IDWWD�TXHVWD�VFHOWD��DG�HVHPSLR�PHWWLDPR�LQ�VHFRQGD�SRVL]LRQH�OD�EDQGLHUD�&��
SHU�OD�WHU]D�SRVL]LRQH�GREELDPR�VFHJOLHUH�WUD�GXH�EDQGLHUH��%�H�'���3RVL]LRQDWD�OD�WHU]D�EDQGLHUD��SHU�OD
TXDUWD�EDQGLHUD�OD�VFHOWD�f�REEOLJDWD��LQIDWWL�QH�VDUe�ULPDVWD�VRODPHQWH�XQD��4XLQGL��sVVDWD�OD�SULPD
EDQGLHUD�KR���d���FRPELQD]LRQL�GLrHUHQWL�
3RLFKg�OH�EDQGLHUH�VRQR����H�SRVVLDPR�ULSHWHUH�LO�UDJLRQDPHQWR�SUHFHGHQWH�sVVDQGR�FRPH�SULPD�EDQGLHUD
XQD�TXDOVLDVL�GHOOH�TXDWWUR��LO�QXPHUR�GL�FRPELQD]LRQL�SRVVLELOL�f�GDWR�GD���d���d��� ���� ����



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

&RQWD�OH�EDQGLHUH�H�DVVHJQD�D�FLDVFXQD�EDQGLHUD�XQD�OHWWHUD�

+LQW��

6H�PDQWLHQL�sVVD�XQD�EDQGLHUD�QHOOD�SULPD�SRVL]LRQH��TXDQWL�PRGL�FL�VRQR�GL�SRVL]LRQDUH�OH�DOWUH�EDQGLHUH"

+LQW��

&RQVLGHUD�LO�QXPHUR�WRWDOH�GL�EDQGLHUH��LO�UDJLRQDPHQWR�VRSUD�SXi�HVVHUH�IDWWR�SHU�FLDVFXQD�GHOOH
EDQGLHUHp



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��3HQGHQ]D�GHOOD�VFDOLQDWD�GHOOD�VWDWXD

'HeQLWLRQ�RI�WDVN

'HWHUPLQD�OD�SHQGHQ]D��LQ�SHUFHQWXDOH��GHOOD
VFDOLQDWD�GHOOD�VWDWXD�GL�&DUOR�$OEHUWR��LQVHULVFL�VROR
LO�QXPHUR��

$QVZHU

�� �� �� ��

6DPSOH�VROXWLRQ�

/D�VFDOLQDWD�VL�FRPSRQH�GL���JUDGLQL��LGHQWLFL�WUD�ORUR��/D�SHQGHQ]D�GHOOD�VFDOLQDWD�VDUe�GDWD�GDO�UDSSRUWR
WUD�DO]DWD��G\��H�SHGDWD��G[��GL�FLDVFXQ�JUDGLQR��FKH�LQGLFKLDPR�FRQ�
P� �G\�G[� ����FP������FP� ������
3HU�GHWHUPLQDUH�OD�SHQGHQ]D�SHUFHQWXDOH�VDUe�VXuFLHQWH�PROWLSOLFDUH�SHU�����LO�YDORUH�WURYDWR�
����q���� �����



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

+LQW��

&DOFROD�OD�SHQGHQ]D�FRPH�UDSSRUWR�WUD�DO]DWD�H�SHGDWD�

+LQW��



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��/DPSLRQL��SXQWL�PHGL�H�JHRPHWULH�LQ�FLWWb

'HeQLWLRQ�RI�WDVN

3RQLWL�QHO�SXQWR�PHGLR�WUD�L�GXH�ODPSLRQL�H�RVVHUYD
OH�GHFRUD]LRQL�FKH�VRQR�UHDOL]]DWH�FRQ�PDWWRQHOOH�GL
SRUsGR�ELDQFR�VXO�WHUUHQR��3HU�TXDOL�GHOOH�sJXUH
JHRPHWULFKH�FKH�VRQR�SUHVHQWL�VXOOD
SDYLPHQWD]LRQH�LO�SXQWR�LQ�FXL�WL�WURYL�f�XQ�FHQWUR�GL
VLPPHWULD"

$� �6ROR�URPER

%� �6ROR�UHWWDQJROR

&� �5HWWDQJROR�H�URPER

'� �1HVVXQD�sJXUD�JHRPHWULFD

$QVZHU

6ROR�URPER

6ROR�UHWWDQJROR

5HWWDQJROR�H�URPER

1HVVXQD�sJXUD�JHRPHWULFD

6DPSOH�VROXWLRQ�

,O�SXQWR�PHGLR�GHO�VHJPHQWR�L�FXL�HVWUHPL�VRQR�UDSSUHVHQWDWL�GDL�GXH�ODPSLRQL�f�DQFKH�SXQWR�GL
LQWHUVH]LRQH�GHJOL�DVVL�GL�VLPPHWULD�GHO�URPER�H�GHO�UHWWDQJROR��H�TXLQGL�f�DQFKH�FHQWUR�GL�VLPPHWULD�GL
HQWUDPEH�OH�sJXUH�

7URYDQGRWL�QHO�SXQWR�PHGLR��SXRL�QRWDUH�FKH��VH�JXDUGL�LO�VXROR��GULWWR�GDYDQWL�D�WH�Flf�XQ�TXDOVLDVL�SXQWR
GHOOD�sJXUD�H�DOOH�WXH�VSDOOH��HVDWWDPHQWH�DOOD�VWHVVD�GLVWDQ]D��XQ�DOWUR�SXQWR�GHOOD�sJXUD��FKH�f�SURSULR�LO
VXR�VLPPHWULFR�ULVSHWWR�DO�SXQWR�LQ�FXL�WL�WURYL��4XHVWR�YDOH�VLD�SHU�LO�UHWWDQJROR�FKH�SHU�LO�URPER�
TXDOXQTXH�VLD�OD�GLUH]LRQH�LQ�FXL�VWDL�JXDUGDQGR�



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

+LQW��

3HQVD�D�sJXUH�FKH�KDQQR�XQ�FHQWUR�GL�VLPPHWULD��4XDOL�SURSULHWe�KD�TXHVWR�SXQWR"



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

6H�XQD�sJXUD�f�WDOH�FKH�RJQL�VXR�SXQWR�f�LO�VLPPHWULFR��ULVSHWWR�D�XQ�SXQWR�2��GL�XQ�DOWUR�SXQWR
DSSDUWHQHQWH�DOOD�sJXUD�VWHVVD��DOORUD�2�f�GHWWR�FHQWUR�GL�VLPPHWULD�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��/D�VWDWXD

'HeQLWLRQ�RI�WDVN

1HOOlLQVLHPH�GHOOH�OHWWHUH�FKH�FRVWLWXLVFRQR
OlLVFUL]LRQH�SUHVHQWH�VXO�ODWR�GHVWUR��JXDUGDQGR�OD
VWDWXD��GHOOD�VWDWXD��TXDOH�OHWWHUD�UDSSUHVHQWD�LO
FDUDWWHUH�PRGDOH"

$� �(

%� �)

&� �,

'� �1

(� �2

$QVZHU

(

)

,

1

2

6DPSOH�VROXWLRQ�

3HU�FDOFRODUH�OD�IUHTXHQ]D�GHOOD�GLVWULEX]LRQH�GHOOH�OHWWHUH�FKH�FRPSRQJRQR�OD�IUDVH�VXOOD�VWDWXD��ELVRJQD
FRQWDUH�TXDQWH�YROWH�FLDVFXQD�OHWWHUD�FRPSDUH�QHOOD�IUDVH��,Q�TXHVWR�FDVR��SRLFKg�VRQR�IRUQLWH�GHOOH�RS]LRQL
GL�ULVSRVWD��f�VXuFLHQWH�FRQWDUH�OH�IUHTXHQ]H�GHOOH�OHWWHUH�WUD�FXL�VL�GHYH�VFHJOLHUH��&RQWDQGR��WURYLDPR�
�OHWWHUD��IUHTXHQ]D��
(� ��
)� ��
,� ���
1� ��
2� ���

'XQTXH�OD�OHWWHUD�FKH�FRPSDUH�FRQ�OD�PDJJLRUH�IUHTXHQ]H�f�OD�m2n�

+LQW��

3HU�FDUDWWHUH�PRGDOH�GL�XQD�GLVWULEX]LRQH�VL�LQWHQGH�TXHOOR�FKH�FRPSDUH�FRQ�OD�PDJJLRUH�IUHTXHQ]D�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

/D�IUHTXHQ]D�f�LO�QXPHUR�GL�YROWH�FKH�XQ�FDUDWWHUH�VL�ULSHWH�LQ�XQD�GLVWULEX]LRQH�

+LQW��



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��/D�VWDWXD

���6XSSRUW�7DVN��/
LVFUL]LRQH�VXOOD�VWDWXD

'HeQLWLRQ�RI�WDVN

5LHPSL�JOL�VSD]L�YXRWL�

4XHVWD�VWDWXD�UDuJXUD�BBBBBBB���(JOL�IX�XQ�BBBBBBB�H
SDWULRWD��HVSRQHQWH�GL�SULPR�SLDQR�GHO
5LVRUJLPHQWR�LWDOLDQR��/D�VWDWXD�f�VWDWD�SRVWD�TXL�
LQ�3LD]]D�BBBBBBB�QHOOlDQQR��LQVHULVFL�OlDQQR�LQ�FLIUH�
BBBBBBB��

$QVZHU

4XHVWD�VWDWXD�UDuJXUD�9LQFHQ]R�*LREHUWL��(JOL�IX�XQ�eORVRIR�H�SDWULRWD��HVSRQHQWH�GL�SULPR
SLDQR�GHO�5LVRUJLPHQWR�LWDOLDQR��/D�VWDWXD�f�VWDWD�SRVWD�TXL��LQ�3LD]]D�&DULJQDQR�QHOOlDQQR��LQVHULVFL
OlDQQR�LQ�FLIUH�������

&KHFN�W\SH��VWULFW

6DPSOH�VROXWLRQ�

4XHVWD�VWDWXD�UDuJXUD�9LQFHQ]R�*LREHUWL��(JOL�IX�XQ�sORVRIR�H�SDWULRWD��HVSRQHQWH�GL�SULPR�SLDQR�GHO
5LVRUJLPHQWR�LWDOLDQR��/D�VWDWXD�f�VWDWD�SRVWD�TXL��LQ�3LD]]D�&DULJQDQR�QHOOlDQQR��LQVHULVFL�OlDQQR�LQ�FLIUH�
�����
7XWWH�OH�LQIRUPD]LRQL�VL�SRVVRQR�ULFDYDUH�GDOOH�LVFUL]LRQL�VXOOD�VWDWXD�H�QHOOD�SLD]]D�
6XO�ODWR�GHVWUR�f�DSSRVWD�OlLVFUL]LRQH�
m$�9,1&(1=2�*,2%(57,
62002�),/262)2
)257,66,02�35238*1$725(
'(/�35,0$72�(�'(//l,1',3(1'(1=$
'l,7$/,$n
'D�FXL�GHGXFLDPR�OH�SULPH�GXH�LQIRUPD]LRQL��&HUFDQGR�QHOOD�SLD]]D�VL�WURYD�DQFKH�OlLQGLFD]LRQH�FKH�VL
WUDWWD�GL�3LD]]D�&DULJQDQR��6XO�ODWR�VLQLVWUR�GHOOD�VWDWXD�f�LQGLFDWR�OlDQQR�LQ�FXL�OD�VWDWXD�f�VWDWD�SRVWD�QHOOD
SLD]]D��HVSUHVVR�LQ�QXPHUR�URPDQR��RYYHUR��0'&&&/,;�
3HU�WUDVIRUPDUH�TXHVWR�QXPHUR�LQ�FLIUH�GREELDPR�DGGL]LRQDUH�LO�YDORUH�GL�FLDVFXQD�OHWWHUD�FKH�FRPSDUH�
3RLFKg�0 �������' ������&������/� ����H�,;� ���
���������������d�������������� �������'XQTXH�OD�VWDWXD�f�VWDWD�SRVWD�TXL�QHO������



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

/HJJL�EHQH�WXWWH�OH�LVFUL]LRQL�SUHVHQWL�VXO�EDVDPHQWR�GHOOD�VWDWXD�

+LQW��

&RPH�VL�OHJJH�XQ�QXPHUR�URPDQR"�6H�QRQ�OR�ULFRUGL��OHJJL�LO�VXJJHULPHQWR�VXFFHVVLYR�

+LQW��

,O�VLVWHPD�GL�QXPHUD]LRQH�URPDQR�f�FRPSRVWR�GD�VHWWH�FDUDWWHUL�FKH�VRQR�ULSHWXWL�H�FRPELQDWL�LQ�YDUL�PRGL
SHU�UDSSUHVHQWDUH�L�QXPHUL�
,� ��
9� ��
;� ���
/� ���
&� ����
'� ����
0� �����

/D�QRWD]LRQH�URPDQD�f�XQ�HVHPSLR�GL�VLVWHPD�D�OHJJH�DGGLWLYD�
,�QXPHUL�VRQR�VHPSUH�SRVWL�GD�VLQLVWUD�D�GHVWUD�LQ�RUGLQH�GHFUHVFHQWH��,Q�FHUWL�FDVL��VL�XVD�DQFKH�OD
QRWD]LRQH�VRWWUDWWLYD��TXDQGR��SHU�HVHPSLR��GHQRWD�LO���FRQ�,9�FLRf�FRQ�����
,Q�JHQHUDOH��QHOOD�QRWD]LRQH�URPDQD�XQD�FLIUD�FKH�VWLD�LPPHGLDWDPHQWH�D�VLQLVWUD�GL�XQ
DOWUD�FKH�LQGLFD�XQ
QXPHUR�PDJJLRUH�YD�LQWHVD�LQ�VHQVR�VRWWUDWWLYR�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��$OWH]]D�GHO�SDOD]]R

'HeQLWLRQ�RI�WDVN

4XDQWL�PHWUL�f�DOWR�LO�SDOD]]R��VHQ]D�FRQVLGHUDUH�LO
WHWWR�"

$QVZHU

����� ����� ����� �����

6DPSOH�VROXWLRQ�

/D�SDUWH�LQ�SLHWUD�DOOD�EDVH�GHOOlHGLsFLR�PLVXUD����FP�
/lHGLsFLR�ULVXOWD�SRL�FRPSRVWR�GD�EORFFKL�FKH�VL�ULSHWRQR�SHU�WXWWD�OlDOWH]]D�GHO�SDOD]]R��&LDVFXQ�mEORFFRn
PLVXUD����FP�D�FXL�VL�DJJLXQJRQR���FP�VH�FRQVLGHULDPR�OD�IHVVXUD�WUD�XQ�EORFFR�H�OlDOWUR��&RQWLDPR�LQ�WXWWR
���EORFFKL�
�����P�������q�������P� ������P���������P� �������P

+LQW��

&HUFD�GL�LQGLYLGXDUH�XQ�PRGXOR�FKH�VL�ULSHWH�H�FKH�WL�DLXWL�D�GHWHUPLQDUH�OlDOWH]]D�GHO�SDOD]]R�

+LQW��

8QD�YROWD�LQGLYLGXDWR�LO�PRGXOR��PLVXUDOR�H�FRQWD�TXDQWH�YROWH�VL�ULSHWH�SHU�VWLPDUH�OlDOWH]]D�FRPSOHVVLYD
GHO�SDOD]]R�

+LQW��



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��6WLPD�GHO�QXPHUR�GL�VDQSLHWULQL

'HeQLWLRQ�RI�WDVN

6WLPD�LO�QXPHUR�GL�VDQSLHWULQL�SUHVHQWL�QHOOlDUHD
GHOLPLWDWD�GL�URVVR�QHOOlLPPDJLQH��QRQ�WHQHUH�FRQWR
GHOOD�SUHVHQ]D�GHL�WRPELQL��

$QVZHU

���� ����� ����� �����

6DPSOH�VROXWLRQ�

/
DUHD�GHOLPLWDWD�LQ�URVVR�LQ�sJXUD�f�DSSURVVLPDELOH�DG�XQ�UHWWDQJROR�

675$7(*,$��
&RQWHJJLR�GLUHWWR�GHOOH�SLHWUH�VXO�ODWR�OXQJR�H�FRUWR�GHO�UHWWDQJROR�
����SLHWUH�VXO�ODWR�OXQJR
���SLHWUH�VXO�ODWR�FRUWR

3RLFKg�VXO�ODWR�OXQJR�LO�UHWWDQJROR�VHJXH�OHJJHUPHQWH�LO�SURsOR�GHOOlDLXROD��DEELDPR�ULPRVVR�GDO�FRQWHJJLR
XQD�GHFLQD�GL�SLHWUH��6XSSRQLDPR�TXLQGL�FKH�LO�UHWWDQJROR�DEELD�GLPHQVLRQL�����SLHWUH�[����SLHWUH�
2WWHQLDPR�TXLQGL�XQ�UHWWDQJROR�FRVWLWXLWR�GD�������SLHWUH�

675$7(*,$��
6H�LQYHFH�PLVXULDPR�OH�GLPHQVLRQL�GHO�UHWWDQJROR��WURYLDPR�FKH�
LO�ODWR�OXQJR�PLVXUD�FLUFD���P
LO�ODWR�FRUWR�PLVXUD�FLUFD���P

&RQVLGHUDQGR�XQ�PHWUR�TXDGUDWR�DOOlLQWHUQR�GHOOD�SDYLPHQWD]LRQH�DEELDPR�RVVHUYDWR�FKH�WDOH�TXDGUDWR
DYHYD�FLUFD����SLHWUH�SHU�ODWR��'XQTXH��LQ�XQ�PHWUR�TXDGUDWR�FL�VDUDQQR�FLUFD�����SLHWUH�
3RLFKg�OlDUHD�GHO�UHWWDQJROR�f���P�q���P� ����Pb�
LO�QXPHUR�GL�SLHWUH�VX�WDOH�DUHD�VDUe�



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���Pb�q�����SLHWUH�Pb� ������SLHWUH�

+LQW��

/D�]RQD�FKH�GHYL�FRQVLGHUDUH�f�DSSURVVLPDWLYDPHQWH�UHWWDQJRODUH�

+LQW��

3XRL�FRQWDUH�LO�QXPHUR�GL�VDQSLHWULQL�FRQWHQXWL�LQ�XQ�PHWUR�TXDGUDWR�

+LQW��



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

���7DVN��/D�IRQWDQD�JHPHOOD

'HeQLWLRQ�RI�WDVN

6WLPD�OD�PDVVD�GHOOD�IRQWDQD��HVSULPHQGR�LO
ULVXOWDWR�LQ�.J��8VD�LO�IDWWR�FKH��SHU�TXHVWR
PDWHULDOH��OD�PDVVD�GL���FPc�f�FLUFD�����J�

$QVZHU

������ ������ ������ ������

6DPSOH�VROXWLRQ�

/D�IRUPD�GHOOD�IRQWDQD�SXi�HVVHUH�PRGHOOL]]DWD�FRPH�XQ�FLOLQGUR�FRQ�OD�FXL�EDVH�f�D�IRUPD�HOOLWWLFD�
,O�YROXPH�VL�FDOFROD�FRPH�9 �$�d�K��GRYH�
K�f�OlDOWH]]D�GHO�FLOLQGUR
K� �����FP
$�f�OlDUHD�GL�EDVH��FKH�VL�SXi�FDOFRODUH�FRQRVFHQGR�LO�VHPLDVVH�PLQRUH��LQGLFDWR�FRQ�U��H�LO�VHPLDVVH
PDJJLRUH��LQGLFDWR�FRQ�5���LQ�TXHVWR�PRGR�
$� �U�d�5�d�k
3RLFKg�U� ��������FP�H�5� ������FP��DOORUD�
$ ��������d������d�������� ��������FPb
,O�YROXPH�VDUe�
9� ��������FPb�d����FP� �������FPc
/D�PDVVD�VL�WURYD�PROWLSOLFDQGR�LO�YROXPH�SHU�LO�YDORUH�GHOOD�GHQVLWe�IRUQLWR�
P� �����J�FPc�d�������FPc� ��������J� ��������NJ

+LQW��

$�TXDOH�VROLGR�DVVRPLJOLD�OD�IRQWDQD"

+LQW��

3HU�FDOFRODUH�LO�YROXPH�GHOOD�IRQWDQD��VL�SXi�DVVXPHUH�FKH�VLD�XQ�FLOLQGUR�FRQ�DUHD�GL�EDVH�HOOLVVRLGDOH��3HU



$XWKRU��(XJHQLD�7DUDQWR��*LXOLD�)HUUDUL
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

FDOFRODUH�O
DUHD�HOOLVVRLGDOH��$���FRQVLGHUDUH�LO�SURGRWWR�GHL�VHPLDVVL��PDJJLRUH�H�PLQRUH��GHOOlHOOLVVH�SHU�k�

+LQW��

/D�PDVVD�VL�ULFDYD�PROWLSOLFDQGR�LO�YROXPH�SHU�OD�GHQVLWe�



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

����7DVN��%LEOLRWHFD�1D]LRQDOH��VHTXHQ]H�GL�GHFRUD]LRQL

'HeQLWLRQ�RI�WDVN

3RQLWL�GL�IURQWH�DOOD�%LEOLRWHFD�1D]LRQDOH��LQ�PRGR
GD�SRWHU�YHGHUH�WXWWD�OD�IDFFLDWD��,Q�DOWR��QRWHUDL
FKH�FL�VRQR�GHJOL�HOHPHQWL�GHFRUDWLYL�SRVWL�DO�GL
VRSUD�GHO�FRUQLFLRQH��L�TXDOL�VL�ULSHWRQR�FRQ�XQD
FHUWD�UHJRODULWe��&RQFHQWUDWL�VROR�VXJOL�HOHPHQWL�FKH
YHGL�DOOD�VLQLVWUD�GHOOR�VWHPPD�FHQWUDOH��SRVWR�LQ
FRUULVSRQGHQ]D�GHOOD�SRUWD�GlLQJUHVVR�GHOOD
ELEOLRWHFD�
,PPDJLQD�RUD�FKH�TXHVWR�JUXSSR�GL�GHFRUD]LRQL�
SUHVR�QHOOlRUGLQH�GD�VLQLVWUD�YHUVR�GHVWUD��VLD�XQ
PRWLYR�GHFRUDWLYR�FKH�VL�ULSHWH�VHPSUH�QHOOR�VWHVVR
PRGR�OXQJR�WXWWR�LO�SHULPHWUR�GHOOlHGLsFLR�
$VVHJQLDPR�XQ�QXPHUR�SURJUHVVLYR�SHU�LQGLFDUH�OD
SRVL]LRQH�GL�FLDVFXQ�HOHPHQWR�QHOOD�VHTXHQ]D�GL
GHFRUD]LRQL��7UD�TXHOOH�HOHQFDWH��TXDOH�SRVL]LRQH
QRQ�SXi�RFFXSDUH�OD�GHFRUD]LRQH�FHUFKLDWD�LQ
sJXUD"

$� ���

%� ���

&� ���

'� ���

$QVZHU

��

��

��

��

6DPSOH�VROXWLRQ�

$VVHJQDQGR�XQD�OHWWHUD�DG�RJQL�GHFRUD]LRQH�RWWHQLDPR�OD�VHTXHQ]D��$$$$%&%'��FKH�GREELDPR
LPPDJLQDUH�ULSHWHUVL�LQ�PRGR�LQGHsQLWR�QHOOR�VWHVVR�PRGR�H�RUGLQH��,O�PRGXOR�FKH�DEELDPR�FRVh�LQGLYLGXDWR
f�FRPSRVWR�GD���HOHPHQWL��/D�OHWWHUD��%���FKH�FRUULVSRQGH�DOOD�GHFRUD]LRQH�HYLGHQ]LDWD�LQ�sJXUD��RFFXSD
QHO�SULPR�PRGXOR�OH�SRVL]LRQL�TXLQWD�H�VHWWLPD��/H�VXFFHVVLYH�SRVL]LRQL�RFFXSDWH�GDOOD�OHWWHUD�%�VDUDQQR�OD
��HVLPD�H�OD���HVLPD��1RWLDPR�FKH�OH�SRVL]LRQL�RFFXSDWH�GDOOD�GHFRUD]LRQH��%��VL�SRVVRQR�ULFDYDUH
FRQVLGHUDQGR�TXHL�QXPHUL�QDWXUDOL�OD�FXL�GLYLVLRQH�SHU����QXPHUR�GL�GHFRUD]LRQL�GHO�PRGXOR��Ge�UHVWR��
RSSXUH���
&RQVLGHULDPR�OH�RS]LRQL�GL�ULVSRVWD��FKH�SRVVLDPR�ULVFULYHUH�LQ�TXHVWR�PRGR�
��� ���d������
��� ���d������
��� ���d������



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

��� ���d������

4XLQGL�OD���HVLPD�f�OlXQLFD�SRVL]LRQH��WUD�TXHOOH�SURSRVWH��FKH�QRQ�VDUe�RFFXSDWD�GDOOD�GHFRUD]LRQH��%��

+LQW��

,QGLFD�FRQ�XQD�OHWWHUD�FLDVFXQR�GHJOL�HOHPHQWL�GD�FRQVLGHUDUH��DG�HVHPSLR�$�LO�SULPR�WLSR��%�LO�VHFRQGR
WLSR��H�FRVh�YLD���6H�XQ�HOHPHQWR�VL�ULSHWH��XVD�RJQL�YROWD�OD�VWHVVD�OHWWHUD�



$XWKRU��*LXOLD�)HUUDUL��(XJHQLD�7DUDQWR
3')�JHQHUDWHG�E\�PDWKFLW\PDS�HX��:RUNLQJ�JURXS�0$7,6�,��*RHWKH�8QLYHUVLW\�)UDQNIXUW

+LQW��

+LQW��

$WWHQ]LRQH�D�FRQVLGHUDUH�WXWWH�OH�SRVL]LRQL�FKH�SRVVRQR�HVVHUH�RFFXSDWH�GDOOD�GHFRUD]LRQH��%��


