
(HVWL�NRROLQRRUWH�����I��VLNDRO�PSLDDGL�SLLUNRQGOLN�YRRU
����MDDQXDU�������DDVWD

.HVNNRROL��OHVDQQHWH�ODKHQGXVHG

����OHVDQQH
hOHVDQGH�ODKHQGDPLVHNV�NDVXWDPH�MlUJPLVL�JHRPHHWULOLVH�RSWLND�UHHJOHLG�
�� /llWVH� IRRNXVW� OlELYDW� WDVDQGLW�� PLV� RQ� ULVWL� RSWLOLVH

SHDWHOMHJD��QLPHWDWDNVH�IRNDDOWDVDQGLNV�
�� ,JDVXJXQH�SDUDOOHHOVHWH�NLLUWH�NLPS�SlUDVW�OllWVH�OlELPLVW�

D� NRRQGXE�IRNDDOWDVDQGL�PLQJLV�SXQNWLV��NRRQGDY�OllWV��
E� KDMXE�VHOOLVHOW��HW�NLLUWH�SLNHQGXVHG�O}LNXYDG�IRNDDOWDVDQGL

PLQJLV�SXQNWLV��KDMXWDY�OllWV��
�� ,JDVXJXQH� OllWVH� NHVNSXQNWL� OlELY� NLLU� OHYLE� HGDVL� VXXQGD

PXXWPDWD�>���S�@
/DKHQGXV��/HLDPH�OllWVH�IRNDDOWDVDQGL��6HOOHNV�YDOLPH�DELNLLUH��¶
QLL��HW�VHH�ROHNV�SDUDOOHHOQH�NLLUHJD��� MD� OlELNV� OllWVH�NHVNSXQNWL
2�� .LLUH� �¶� MD� NLLUH� �� PXUGXQXG� RVD� SLNHQGXVH� O}LNHSXQNW� )�� DVXE� IRNDDOWDVDQGLV�� -RRQLVWDPHIRNDDOWDVDQGL�ULVWL�RSWLOLVH�WHOMHJD�
/HLDPH�NLLUH���OHYLPLVVXXQD�SlUDVW�PXUGXPLVW��6HOOHNV�YDOLPH�DELNLLUH��¶�QLL��HW�VHH�ROHNV�SDUDOOHHOQH
NLLUHJD��� MD� OlELNV� OllWVH�NHVNSXQNWL�2��.LLUH��¶� MD� IRNDDOWDVDQGL� O}LNHSXQNW�RQ�)��� -lUHOLNXOW�NLLUH��VXXQG�SlUVW�PXUGXPLVW�RQ�VHOOLQH��HW�WHPD�SLNHQGXV�OlELNV�SXQNWL�)���>���S��@
����OHVDQQH
-XKW� SHDE� M}XGPD� SHDWXGD�� NXL� WHHO� SHDNV� ROHPD� PLQJL� VHLVHY� WDNLVWXV�� PLV� LOPXE� MXKL� MDRNV
RRWDPDWXOW� YlOMD�/� ����P�NDXJXVHO�� 6HO� DMDO�� NXL� MXKW� SROH� YHHO� M}XGQXG� UHDJHHULGD�� V}LGDE� DXWR
HQGLVH�NLLUXVHJD�HGDVL��VHHMlUHO�KDNNDE�SLGXUGXPD�NLLUHQGXVHJD�µJ�>���S��@��1LLVLLV�
/� �Y���µJ�Yτ��>���S��@�����Y� �±µJτ�>�µJτ����µJ/@������⇒
Y� �±���Â���Â����>����Â���Â�������Â���Â���Â���@����≈����P�V�≈����NP�K�>���S��@
5XXWMXXUH�HHV�RQ�SOXVVPlUN��VHVW�QHJDWLLYQH�YDVWXV�PHLOH�HL�VREL�
9DVWXV��6XXULP�RKXWX�NLLUXV�XGXV�DXWRJD�V}LWPLVHNV�RQ����NP�V�
����OHVDQQH
7lKLVWXVHG��5��²�WUDDGLO}LJX�WDNLVWXV�SXQNWLGH�$�MD�&�YDKHO�P||GD�ULQJMRRQW�
5�� ²� WUDDGLO}LJX� WDNLVWXV� SXQNWLGH� $� MD� &� YDKHO� P||GD� GLDPHHWULW�� 5�� ²WUDDGLO}LJX�WDNLVWXV�SXQNWLGH�&�MD�%�YDKHO�P||GD�ULQJMRRQW���5��²�WUDDGLO}LJX
WDNLVWXV� SXQNWLGH� $� MD� %� YDKHO� P||GD� ULQJMRRQW�� σ�²� WUDDGL� MRRQWDNLVWXV�
5�� ���Ω�²� ��� FP� SLNNXVHJD� WUDDGLO}LJX� WDNLVWXV�� U� ����FP� ²
WUDDWUDDPL�UDDGLXV�
/DKHQGXV�� hOHVDQGH� ODKHQGDPLVHNV� MRRQLVWDPH� WUDDWUDDPL
HNYLYDOHQWVH� HOHNWULVNHHPL�� NXV� WUDDWUDDPL� N�OMHG� RQ� DVHQGDWXG
WDNLVWLWHJD��/HLDPH�WUDDGL�MRRQWDNLVWXVH�
σ� �5��/� ������ �����Ω�FP��>���S��@
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$UYXWDPH�Q��G�WDNLVWLWH�WDNLVWXVHG���5�� �σπU� ����Â����Â��� ������Ω��>���S��@��
5�� �σ�Â�U� ����Â�Â��� ���Ω��>���S��@���5�� �5�� �5���� �������� ������Ω��>���S��@
7DNLVWXV�SXQNWLGH�$�MD�&�YDKHO�RQ
5$&� �5�Â5���5��5��� �����Â����������� ����������� ������Ω��>���S��@
.RJXWDNLVWXV�SXQNWLGH�$�MD�%�YDKHO�RQ
5� ��5$&�5��Â5���5$&�5��5����⇒
5� ������������Â���������������������� �����������≈���Ω��>���S��@
9DVWXV��7UDDWUDDPL�WDNLVWXV�SXQNWLGH�$�MD�%�YDKHO�RQ���Ω�

����OHVDQQH
7lKLVWXVHG�� .}UJXV�� PLOOHOH� W}XVLV� JUDQDDGLNLOG� K� ����P�� JUDQDDGLNLOOX� PDVV� P� ���J�� YDED
ODQJHPLVH� NLLUHQGXV� J� �����P�V��� NLLUXV�� PLOOH� RPDQGDV� JUDQDDGLNLOG� SODKYDWXVH� WXOHPXVHQD� Y�
SODKYDWXVH� SRROW� JUDQDDGLNLOOXOH� P}MXY� NHVNPLQH� M}XG� )�� DHJ�� PLOOH� MRRNVXO� P}MXV� SODKYDWXV
JUDQDDGLNLOOXOH�τ�
/DKHQGXV�� .XQD� JUDQDDGLNLOG� W}XVLV� YHUWLNDDOVHOW� �OHV�� RQ� WHPD� SRWHQWVLDDOQH� HQHUJLD� W}XVX
N}UJHLPDV�SXQNWLV�Y}UGQH�NLQHHWLOLVH�HQHUJLD��PLOOH�WD�VDL�SODKYDWXVH�WRLPHO�
PJK� �PY����>���S��@�
9LLPDVH� VDDPH� PH� DJD� PllUDWD� 1HZWRQL� ,,� VHDGXVHVW�� ∆�PY�� �)τ�� NXVW� OHLDPH�� HW� Y� �)τ�P
>���S��@��$VHQGDPH�NLLUXVH�DYDOGLVH�HQHUJLD�MllYXVH�VHDGXVHVVH�MD�DYDOGDPH�VDDGXG�Y}UUDQGLVW�M}X�

[ ]�S������1��������
������������

�

�

�

�

=­­­==
τ
JKP)

9DVWXV��.HVNPLQH�M}XG��PLV�P}MXV�SODKYDWXVH�DMDO�JUDQDDGLNLOOXOH��ROL������1�
����OHVDQQH
7lKLVWXVHG��P�²�NLLUNHHWMDV�ROQXG�YHH�PDVV��/� �����0-�NJ�²�DXUXVWXPLVVRRMXV��F� �����N-��NJÂ�&�
²�YHH�HULVRRMXV�
/DKHQGXV�� .LLUNHHWMD� DYDPLVHO� VDDE� U}KN� SRWLV� Y}UGVHNV� DWPRVIllULU}KXJD� >���S��@�� .XQD� YHH
WHPSHUDWXXU� NLLUNHHWMDV� ROL� �OH� �����&�� VLLV� DOJDE� LQWHQVLLYQH� NHHPLQH��PLV� WRLPXE� VHQL�� NXQL� YHH
WHPSHUDWXXU�DODQHE������&�QL�>���S��@��2Q�WHDGD��HW�VHHMXXUHV�DXUXVWXV�����YHHVW�HKN������P��VHOOH
DXUXVWDPLVHNV� NXOXQXG� VRRMXVKXON� RQ� ����P/� >���S��@��PLV� VDDGL� YHH� MDKWXPLVHO� WHPSHUDWXXULVW� W
NXQL�WHPSHUDWXXULQL������&��9}LE�NLUMXWDGD�
����P/� �FPÂ�W±�����>���S��@�⇒ ��W� ���������/�F�≈������&��>���S��@
9DVWXV��7HPSHUDWXXU�NLLUNHHWMDV�HQQH�GHKHUPHWLVHHULPLVW�ROL������&�
����OHVDQQH
/DKHQGXV��D��(HOGDWDNVH��HW� LQLPHVH�NHKD�RQ�SDUDOOHHOQH�SHHJOLJD��7lSVHPDOW�YlOMHQGXGHV��YDDWDY
VLOP�MD�QHHG�NHKD�SXQNWLG��PLGD�YDDGDWDNVH��DVXYDG�VLUJHO�QLQJ�VHH�VLUJH�RQ�SDUDOOHHOQH�SHHJOLJD�
YDDWD� MXXUHVROHYDW� MRRQLVW�� NXV� RQ� WRRGXG� lUD� NLLUWH� NlLN�� .RPQXUJDG� $%&� MD� $'(� RQ� VDUQDVHG�
NXVMXXUHV�WHLQH�RQ�HVLPHVHVW�NDNV�NRUGD�VXXUHPDWH�P}}WPHWHJD��6HHW}WWX�RQ�NXMXWLVH�QlKWDYD�RVD
SLNNXV�NDKHNRUGQH�SHHJOL�SLNNXV�
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E�� .XL� PH� WDKDPH� QlKD
VXXUHPDW�RVD�NHKDVW��VLLV� WXOHE
VHDGD� HQQDVW� QLL�� HW� VLOPDG
DVHWVHNVLG� SHHJOL� WDVDQGLOH
OlKHPDO�� NXL� YDDGHOGDY� NHKD
SLLUNRQG�� 7HLVHO� MRRQLVHO� RQ
QlKD�� HW� NHKD� RQ� SHHJOLVW
NDXJHPDO�� NXL� VLOPDG�� \� !� [�
6HHSlUDVW� RQ� NROPQXUNDGH
VDUQDVXVWHJXU� VXXUHP� NXL� ��
7HJHOLNXOW� HL� WDUYLWVHJL
NROPQXUJDG� LOPWLQJLPDWD� HQDP
VDUQDVHG�ROOD��VHVW�SXQNWLG�)�MD
*� HL� WDUYLWVH� DVXGD� HQDP� �KHO
MD�VDPDO�YHUWLNDDOLO��VHH�DVMDROX
HL� PXXGD� DJD� HQDP� MlUHOGXVW�
HW� RQ� Y}LPDOLN� QlKD� SLNHPDW
SLLUNRQGD��NXL�NDKHNRUGQH�SHHJOL�SLNNXV�
����OHVDQQH
7lKLVWXVHG��5}KN�WHHNDQQX�WLOD�RWVDO�3�� �����3D��DXUXVWXPLVVRRMXV�/� �����Â����-�NJ��WHHNDQQX�WLODULVWO}LNHSLQGDOD�6� ���FP���HOHNWULSOLLGL�Y}LPVXV�1� ���N:��YHHDXUX�WHPSHUDWXXU�7� �����.��YHHDXUX
PROHNXODDUPDVV�µ� ���Â��±��NJ�PRO�
/DKHQGXV��2OHWDPH��HW�WHHNDQQ�NHHE�SLLVDYDOW�NDXD��3DQHPH�NLUMD�VRRMXVOLNX�WDVDNDDOX�Y}UUDQGL�
1∆W� �/P���⇒ ����P� �1∆W�/���^�`��>���S��@
NXV� P� RQ� DMD� ∆W�MRRNVXO� WHNNLQXG� DXUX� PDVV�� .RJX� WHNNLQXG� DXU� SHDE� OlELPD� WHHNDQQX� WLOD�
MlUHOLNXOW��P� �G6ρ�>���S��@��NXV�ρ�RQ�YHHDXUX�WLKHGXV�QLQJ�G�RQ�VLOLQGUL�SLNNXV��PLOOH�PRRGXVWDE�DMD
∆W�MRRNVXO�WLODVW�NLLUXVHJD�Y�YlOMXY�YHHDXU��QLLVLV�G� �Y∆W�>���S��@��-lUHOLNXOW��P� �6Yρ∆W���^�`
.XQD�RQ�|HOGXG��HW�YHHDXUX�Y}LE�YDDGHOGD�NXL�LGHDDOJDDVL��VLLV�VDDPH�OHLGD�WD�WLKHGXVH�0HQGHOHMHYL�
&ODSH\URQL�Y}UUDQGLVW�
39� �P57�µ��⇒ ��ρ� �P�9� �3µ�57��^�`��>���S��@
.HHPLVHO�RQ�YHHDXUX�U}KN�Y}UGQH�YlOLVU}KXJD��VHHJD�3� �3�
9}UUHOGHV�YDOHPHLG�^�`�MD�^�`�QLQJ�DVHQGDGHV�WLKHGXVH�YDOHPLVW�^�`�VDDPH�NLLUXVH�MDRNV�MlUJPLVH
DYDOGLVH
Y� �157�µ�3�/6� �����Â����Â������Â��±�Â���Â����Â���Â��±��≈������P�V��>���S��@
9DVWXV��7HHNDQQX�WLODVW�YlOMD�YRRODYD�YHHDXUX�NLLUXV�RQ�Y�≈������P�V�

����OHVDQQH
/DKHQGXV��9DKHWXOW�SlUDVW� O�OLWL�VXOJHPLVW�SROH�NRQGHQVDDWRU�YHHO�M}XGQXG�ODDGXGD��WHPD�ODHQJ�RQ
QXOO�QLQJ�VHHJD�RQ�VHRVH�8� �T�&� W}WWX�SLQJH� WHPD�NOHPPLGHO� VDPXWL�QXOO� >���S��@��6HHJD�RQ�PHLO
YRROXDKHOD� NRJXWDNLVWXVH� VHLVXNRKDVW� NRQGHQVDDWRUL� NOHPPLG� O�KLVWDWXG�� V�W�� ROXNRUG� WDDQGXE
OLKWVDOH�SDUDOOHHO��MD�U||S�KHQGXVWH�NRPELQDWVRRQLOH�>���S��@�
1LLVLLV�,� �(�5��NXV�5� �5��5���5��5���5��5���5��5��� ����NΩ, �VHHJD�,�≈�����µ$��>���S��@�
(GDVL� KDNNDE� NRQGHQVDDWRUL� NOHPPLGHOH� NRJXQHPD� ODHQJ�� PLV� RPDQGDE� O}SXNV� VWDELOLVHHUXYD
YllUWXVH�>���S��@��.XL�NRQGHQVDDWRUL� ODHQJ�HQDP�HL�PXXWX��VLLV�HL�ROH�ND�WHPD�NOHPPLGHOH�YLLYDWHV
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MXKWPHWHV� YRROX� QLQJ� YRROXDKHOD� NRJXWDNLVWXVH� VHLVXNRKDVW� RQ� VHH� VDPD� KHD�� NXL� QHLG� MXKWPHLG
SROHNVNL�>���S��@��V�R��ROXNRUG�WDDQGXE�MlOOHJL�OLKWVDOH�SDUDOOHHO��MD�U||S�KHQGXVWH�NRPELQDWVRRQLOH�
,� �(�5��NXV�5� ��5��5��Â�5��5����5��5��5��5��� ����NΩ,  VHHJD�,�≈�����µ$��  >���S��@�
9DVWXV��D��,�≈�����µ$��E��,�≈�����µ$

����OHVDQQH
7lKLVWXVHG�� )K�²�K}}UGXPLVM}XG�� 1�²� WRHUHDNWVLRRQ�� /� ���P� ²� MDOD� SLNNXV�� µ�� ������ ²
K}}UGHWHJXU��G� �����P�²�WDOOD�SLNNXV�
/DKHQGXV�
.}QGLPLVHO�HL�ROH� LQLPHVH�NHKD� UDQJHOW�Y}WWHV� WDVDNDDOXV�
VHVW�YDKHSHDO�RQ�VHOOLVHG�SHULRRGLG��NXV�NHKD�PDVVLNHVNPH
SURMHNWVLRRQ� ODQJHE� YlOMDSRROH� WRHWXVSXQNWH�� .�OO� DJD
SHDE�NHKWLPD�WDVNDDO�NHVNPLVWDWXQD��OH�DMD��VHVW�NlLPLQH
WRLPXE�HQDP�YlKHP��KWODVH�NLLUXVHJD�
6LLV�� NXL� WRHWXY� MDOJ� MllE� WDKDSRROH�� KDNNDE� NHKD� YHLGL
HWWHSRROH� NXNNXPD�� VHVW� MDODWDOODOH� P}MXE� HWWHSRROH
VXXQDWXG� K}}UGHM}XG�� NXL� MDOJ� WRHWXE� PDKD� NHKDVW
HHVSRRO��VLLV�KDNNDE�NHKD�WDKDSRROH�YDMXPD��-DOD�YDKHWXV
WRLPXE� QLL� NLLUHVWL�� HW� NHKD� WHJHOLNXOW� NXNNXGD� HL� M}XD� MD
NHVNPLVWDWXQD� �OH� DMD� NRPSHQVHHULYDG� �KHV�� QLQJ� WHLVHV
VXXQDV� P}MXYDG� M}XG� �NVWHLVH�� 0LGD� NDXJHPDOH� NHKD
PDVVLNHVNPH� SURMHNWVLRRQLVW� MDODWDOOD� WRHWXVNHVH� MllE�
VHGD� VXXUHP� RQ� K}}UGHM}X� KHWNHYllUWXV�� /LEHGDO� N}QGLPLVHO� SHDE� KRROW� NDQGPD�� HW� VHH� ROHNV
YlLNVHP� PDNVLPDDOVHVW� VHLVXK}}UGHM}XVW�� VHVW� PXLGX� Y}LE� MDOJ� OLELVHPD� KDNDWD� QLQJ� WDJDMlUMHG
Y}LYDG�NXUYDG�ROOD�
6LLDQL� HL� ROH�PH� NRUUDOLNXOW�PllUDWOHQXG� WRHWXVNHVNPH�P}LVWHW�� $QWXG� �OHVDQGH� SXKXO� SLLVDNV� NXL
�WHOGD��HW� WRHWXVNHVH�RQ�VHOOH�SLLUNRQQD�NHVNSXQNW��NXV�PDD� MD� MDOD�YDKHOLQH� U}KN�RQ� VXXUHP��NXL
PXMDO� �NRUUHNWVHPDOW�VDDNV�GHILQHHULGD�QLL��HW� WRHWXVNHVH�RQ�VHOOLQH�SXQNW��HW�NXL� VLQQD� UDNHQGDGD
N}LNLGH� M}XGXGH� VXPPDJD�Y}UGQH� M}XG�� VLLV� WHPD�PRPHQW� RQ� Y}UGQH� N}LNLGH� M}XGXGH�PRPHQWLGH
VXPPDJD��
5}KXPLVM}X�Y}LPH� OXJHGD�UDNHQGDWXNV�WRHWXVNHVNPHVVH��/LEHGDO�NlLPLVH�SXKXO�RQ�SLNHPD�VDPPX
KXYLGHV�NDVXOLN��HW� VLLV�NXL�HWWH� VLUXWDWXG� MDOJ�RQ� MXVW�PDDQGXQXG�� NDQGXE�NRJX�NRRUPXV�NDQQDOH
QLQJ�VHHJD�RQ�WRHWXVNHVH�SDDU�VHQWLPHHWULW�NDQQDVW�VLVVHSRROH��$QDORRJLVHOW��VHOOHNV�DMDNV�NXL�NHKDVW
WDKDSRROH� MllQXG� MDOJ� RQ� YHHO� YLLPDVHLG� KHWNL� NRQWDNWLV� PDDSLQQDJD�� SHDNV� S}KLNRRUPXV� ROHPD
NDQWXG�YDUYDVWH�MXXUGH��VHHJD�VLLV�SHDNV�WRHWXVNHVH�ROHPD�SDDU�VHQWLPHHWULW�YDUYDVWHVW�VLVVHSRROH�
$QWXG� �OHVDQGH� SXKXO� Y}LPH� PH� ROXNRUGD� YHLGL� LGHDOLVHHULGD� MD� MlWWD� QHHG� SDDU� VHQWLPHHWULW
DUYHVWDPDWD�� VHHJD� VLLV� OXJHGD� HW� WRHWXVNHVH� RQ� YDVWDYDOW� NDQQD� Y}L� YDUYDVWH� RWVSXQNWL� MXXUHV�
QLLYLLVL� VDDPH�PH� VDPPX�SLNNXVH� MDRNV� N�OO� }LJHVW� YllUWXVHVW� YHLGL� VXXUHPD� WXOHPXVH�� NXLG� YLJD
MllE�LOPVHOW�P}QH�VHQWLPHHWUL�SLLUHVVH�
1LLVLLV�SHDE�PLQHPD�MDODWDOOD�WRHWXVNHVNPHVW�W}PPDWXG�UHVXOWDQWM}X�YHNWRUL�SLNHQGXV�OlEL�áDUQLLUVH
NLQQLWXVSXQNWL��YDDWD�MRRQLVW���(W�)K� �µ1��VLLV�OLELVHPLVH�YlOWLPLVHNV�HWWH�VLUXWDWXG�MDODJD�HL�WRKL�ROOD
NDQGD� MD� NLQQLWXVSXQNWL� �KHQGDY� VLUJH� NDOGX� URKNHP� NXL� QXUJD� DUFWDQµ� Y}UUD� QLQJ� OLELVHPLVH
YlOWLPLVHNV� WDKD� MllQXG� MDODJD� HL� WRKL� WHPD� YDUEDLG� QLQJ� NLQQLWXVSXQNWL� �KHQGDY� VLUJH� ROOD� NDOGX
URKNHP�NXL�QXUJD�DUFWDQµ�Y}UUD��6HOOHVW�MlUHOGXE��HW�NROPQXUN��PLGD�PRRGXVWDYDG�NDNV�WRHWXVNHVHW
MD�NLQQLWXVSXQNW�RQ�Y}UGKDDUQH��VHVW�DOXVQXUJDG�RQ�Y}UGVHG��6HH�Y}LPDOGDE�PHLO�NHUJHVWL�DYDOGDGD
VDPPX� SLNNXVW� /� MD�α� NDXGX�� 6DPPX� SLNNXVH� VDDPLVHNV� WXOHE� OLVDGD� YHHO� WRHWXVNHVHWH� YDKHOLVH
O}LJX�SLNNXV��PLOOH�Y}LE�LGHDOLVHHULWXOW�Y}WWD�Y}UGVHNV�MDODODED�SLNNXVHJD�G�
0DNVLPDDOVHOW� SLND� VDPPX� VDDPH� VLLV�� NXL� WDKD� MllY� MDOJ� WRHWXE� DLQXOW� YDUED� RWVDJD�� DJD� HWWH
VLUXWDWXG�MDOJ�DLQXOW�NDQQDJD��6HHJD
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V� �G��/ÂVLQ�DUFWDQµ�� �G��/µ�����µ������≈�G��/µ� �����P�
6LLQMXXUHV� MlWVLPH� PH� DUYHVWDPDWD�� HW� WDKD� MlHWXG� MDOD� YDUEDG� RQ� NLQQLWXVSXQNWLOH� SLVL�QDWXNH
OlKHPDO��NXL�/��VHOOHVW�S}KMXVWDWXG�YLJD�RQ�W�KLVHOW�YlLNH�
�����OHVDQQH
/DKHQGXV��
.XL� V�VWHHP� RQ� SDLJDO�� VLLV� HL� WRKL� YlLNH
NORWV� VLOLQGUL� VLVHSLQQDO� OLELVHGD�� .XLY}UG
NORWVL� P}}WPHG� RQ� YlLNHVHG�� VLLV� Y}LE
NORWVL� OlKLNRQQDV� LJQRUHHULGD� VLOLQGUL
VLVHSLQQD�N}YHUXVW�QLQJ�YDDGHOGD�VHGD�NXL
OLKWVDW� NDOGSLQGD�� 2Q� �OGWHDGD�� HW
PDNVLPDDOQH�NDOGHQXUN��PLOOH� SXKXO� NORWV
NDOGSLQQDO� YHHO� HL� OLELVH�� RQ� DUFWDQµ�� 6HH
RQ� ND� YlJD� OLKWVDVWL� WXOHWDWDY�� SLLVDE� NXL
YDDGHOGD� NORWVLOH� P}MXYDWH� M}XGXGH
WDVDNDDOX� MRRQLVHO�%�� 1LLVLLV� RQ� OLELVHPLVH
SLLUMXKWXPLO� NORWVL� MXXUHVW� W}PPDWXG
VLOLQGUL� SXXWXMD� KRULVRQGL� VXKWHV� NDOGX
QXUJD�β� �DUFWDQµ�Y}UUD��7DVDNDDOX�SXKXO
SHDE�ROHPD� VLOLQGULOH�P}MXYDWH� M}XPRPHQWLGH� VXPPD�QXOO�� QHHG� M}XG� RQ� YlOMD� WRRGXG� MRRQLVHO�&�
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